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FOREWORD

The National Curriculum Framework (NCF), 2005, recommends that children’s life

at school must be linked to their life outside the school. This principle marks a

departure from the legacy of bookish learning which continues to shape our system

and causes a gap between the school, home and community. The syllabi and

textbooks developed on the basis of NCF signify an attempt to implement this basic

idea. They also attempt to discourage rote learning and the maintenance of sharp

boundaries between different subject areas. We hope these measures will take us

significantly further in the direction of a child-centred system of education outlined

in the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and

teachers will take to encourage children to reflect on their own learning and to

pursue imaginative activities and questions. We must recognise that, given space,

time and freedom, children generate new knowledge by engaging with the

information passed on to them by adults. Treating the prescribed textbook as the

sole basis of examination is one of the key reasons why other resources and sites

of learning are ignored. Inculcating creativity and initiative is possible if we

perceive and treat children as participants in learning, not as receivers of a fixed

body of knowledge.

These aims imply considerable change in school routines and mode of

functioning. Flexibility in the daily time-table is as necessary as rigour in

implementing the annual  calendar so that the required number of teaching days

are actually devoted to teaching. The methods used for teaching and evaluation

will also determine how effective this textbook proves for making children’s life at

school a happy experience, rather than a source of stress or boredom. Syllabus

designers have tried to address the problem of curricular burden by restructuring

and reorienting knowledge at different stages with greater consideration for child

psychology and the time available for teaching. The textbook attempts to enhance

this endeavour by giving higher priority and space to opportunities for

contemplation and wondering, discussion in small groups, and activities requiring

hands-on experience.
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BapJw

ae-bmf `mj am[y-a-am-°n-s°m≠v GXp hnj-bhpw F{X Bg-
Øn¬ ]Tn-°m\pw GXp -K-l-\-amb Bi-bhpw {]Im-i\w sNøm\pw
Ign-tb-≠-Xp-≠v.  t{ijvT-`m-j-bmbn AwKo-I-cn-°-s∏´ \ΩpsS `mj-
bn¬  lb¿sk-°‚dn ]T-\-Øn\v Ah-kcw \¬Im-\p≈ ]cn-{i-
a-Øns‚ `mK-am-bmWv ]mT-]p-kvX-I-ßƒ ]cn-`m-j-s∏-SpØn {]kn-
≤o-I-cn-°p-∂-Xv.

F≥.-kn.-C.-B¿.-Sn. Xbm-dm-°nb F√m tIm¿ hnj-b-ß-fp-sSbpw
]pkvX-I-ßƒ Fkv.-kn.-C.-B¿.-Sn. ae-bm-f-Øn-te°v kzX{¥ ]cn-
`mj \SØn ]pd-Øn-d-°p-I-bm-Wv. hnI-knX cmPy-ßƒ amXr-
`mjbmWv  hnZym-`ym-k-Øn\p≈ am[y-a-ambn  D]-tbm-Kn®p hcp-∂-
Xv.  tZio-b-X-e-Øn-ep≈ an° a’-c-∏-co-£-Ifpw {]mtZ-inI `mj-
I-fn¬ DØ-c-sa-gp-Xp-∂Xv AwKo-I-cn-®n-cn-°p∂ Cu Ah-k-c-Øn¬
lb¿sk-°‚dn Xe-Ønepw  ae-bm-f-Øn-ep≈ ]pkvX-I-ßƒ A\n-
hm-cy-am-Wv. tIc-f-Ønse Ip´n-Iƒ Ah-cpsS amXr-`m-j-bn¬Øs∂
⁄m\-\n¿Ωn-Xn-bn¬ G¿s∏-Sp-∂-Xn\v Cu ]pkvX-I-ßƒ Ah-k-c-
sam-cp-°pw.

]pkvX-I-ßƒ ]cn-`m-j-s∏-Sp-Øp-tºmƒ kmt¶-XnI ]Z-ßƒ ]c-
am-h[n ae-bm-f-Øn-em-°m≥ {ian-®n-´p-≠v. F∂m¬ ssZ\w-Zn\ hyh-
lm-c-Øn\v D]-tbm-Kn-°p∂ ]Z-ßƒ ae-bmf en]n-bn¬ AtX ]Sn
\ne-\n¿Øm\pw {ian-®n-´p-≠v. Ip´n-I-fpsS Bi-b-{K-lWw IqSp-X¬
Ffp-∏-am-°p-∂-tXm-sSm∏w ae-bmf `mj-bpsS hf¿®bv°pw Cu ]cn-

`mj ]pkvX-I-ßƒ klm-b-I-am-Ip-sa∂v \ap°v {]Xym-in-°mw.

tUm. sP. {]kmZv

Ub-d-IvS¿, Fkv.kn.-C.-B¿.Sn.



`qan-im-kv{X-w, Hcp ]T-\-hn-jbw

bqWn‰v

I

Cu bqWn-‰n¬ N¿®sNøp-∂Xv:

$ `qanimkv{Xw Hcp DZv{KYnX hnjbsa∂ \nebnepw ÿm\ob hntijWßfpsS

imkv{Xsa∂ \nebnepw

$ `qanimkv{XØns‚ imJIƒ; ̀ uXnI`qanimkv{XØns‚ {]m[m\yw



sk°≥U-dn-Xewhsc \nßƒ kmaq-ly-im-kv{X-
Øns‚ ̀ mK-am-bmWv ̀ qan-imkv{Xw ]Tn-®-Xv. temI-
Øns‚ hnhn-[- `m-K-ß-fn¬ kw`-hn-°p∂ `ua-
{]-Xn-̀ m-k-ß-fn¬ Nne-Xn-s\-°p-dn-s®-¶nepw \nßƒ
a\- n-em-°n-bn-́ p-≠v. lb¿ sk-°≥Udn Xe-Øn¬
\nßƒ ̀ qan-im-kv{XsØ Hcp {]tXyI hnj-bw F∂
\ne-bn¬ `qan-bpsS `uXn-I-]-cn-ÿn-Xn, a\p-jy-{]-
h¿Ø-\-ßƒ, F∂nh XΩn-ep≈ ]c-kv]-c -
_‘sØ°p-dn®v a\- n-em-°m≥ t]mhp-I-bmWv.
AXp-sIm-≠p-Xs∂ F¥n-\mWv \mw ̀ qan-imkv{Xw
]Tn-°p-∂Xv. F∂ tNmZyw Cu L -́Øn¬ \nßƒ°v
tNmZn-°m-\p-≠m-Ipw. `qan-bpsS D]-cn-X-e-Øn-emWv
\mw Pohn-°p-∂-Xv. ]cn-kcw \ΩpsS Pohn-XsØ ]e-
X-c-Ønepw kzm[o-\n-°p-∂p. Np‰p-]m-Sp-ap≈ hn`-h-
ßsf B{i-bn-®mWv \ΩpsS Pohn-Xw \ne-\n¬°p-
∂-Xv. {]mIr-X-P\-k-aq-l-ßƒ {]Ir-Xn-hn-`-h-ßsf
AXm-b-Xv, ̀ £y-tbm-Ky-amb kky-ßƒ, P¥p-°ƒ
F∂n-hsb ]q¿W-ambpw B{i-bn-®ncp∂p. Imew-I-
gn-™-tXmsS `qan, aÆv, Pew F∂o {]Ir-Xn-
hn`ßsf B{i-bn-®p-sIm≠v kz¥-ambn Blmcw
D¬]m-Zn-∏n-°m-\p≈ kmt¶-Xn-I-⁄m\w a\p-jy≥
kzmbØam°n. Hmtcm -{]-tZ-iØpw \ne-\n¬°p∂
Imem-h-ÿ-b-v°-\p-kr-X-ambn Blm-cw, hkv{Xw
F∂n-h-bnepw am‰-ß-fp-≠m-bn. hnhn-[-{]-tZ-i-ß-fnse
hn -̀h-e-̀ y-X, kmt¶-XnI ]ptcm-K-Xn, ̀ uXn-I-]-cn-ÿn-
Xn-tbm-Sn-W-ß¬, ]cn-ÿn-Xn-bn¬ am‰-ßƒ hcp-
Øm≥, kmwkvIm-cnI hnIm-kw, kmaq-ly-L-S\
F∂n-h-bnsems° G‰-°p-d-®n-ep-Ifp≠v. ̀ utam-]-cn-
X-e-Ønse F√m {]Xn-̀ m-k-ß-sf-°p-dn®pw Adn-bm≥
Hcp ̀ qan-imkv{X hnZym¿Yn F∂ \ne-bn¬ \nßƒ°v
Pn⁄m-k-bp-≠m-I-Ww. sshhn-[y-am¿∂ ̀ q{]-tZ-i-
ß-sfbpw P\-ß-sfbpw-Ip-dn®v \nßƒ ]Tn-t°-≠-
Xp-≠v. hnhn-[-{]-tZ-i-ß-fn¬ Imen-I-am-bp-≠m-bn-́ p≈
am‰-ßƒ a\- n-em-°m\pw \nßƒ°v Xm¬]-cy-ap-≠m-
tI-≠-Xp-≠v.

t•m_nse hnh-c-ßsf `q]-S-am-°n-am-‰p∂
kt¶Xw a\- n-em-°p-Ibpw ̀ utam-]-cn-X-e-sØ-°p-
dn®v \nß-fpsS a\- n¬ Hcp Zriy-t_m[w cq]-s∏-Sp-
I-bpw-th-Ww. B[p-\nI imkv{X-k-t¶-X-ßfmb
Pn.sF.-F-kv., Iºyq-́ ¿ Im¿t´m-{Km^n F∂n-h-bn¬
AhKm-lhpw Ah D]-tbm-Kn-°m-\p≈ sshZ-
Kv≤yhpw t\Sp-I-hgn cmjv{S-Øns‚ hnI-k-\-{]-{In-
b-bn¬ A¿Y-]q¿W-amb kw`m-h-\-Iƒ \¬Im≥
\nßƒ {]m]vX-cm-Ipw.

F¥mWv ̀ qan-imkv{Xw F∂-Xmhpw C\n \nßƒ
tNmZn-°m-\m-{K-ln-°p∂ tNmZyw. ̀ qan \ΩpsS hoSm-
sW∂v \nßƒ°-dn-bmw. `qan-bn¬ Pohn-°p∂
hepXpw- sN-dp-Xp-amb kI-e-Po-h-Pm-e-ß-fp-sSbpw
hoSp-Iq-Sn-bm-W-Xv. sshhn-[y-am¿∂ ̀ uXn-I-k-hn-ti-
j-X-Iƒ \nd-™-XmWv ̀ utam-]-cn-X-ew. ]¿h-X-ßƒ,
]oT-`q-an-Iƒ, kap-{Z-ßƒ, XSm-I-ßƒ, acp-`q-an-Iƒ,
h≥Im-Sp-Iƒ F∂nh \nd™ Cu `utam-]-cn-X-e-
Øn¬ kmaq-ly-kmw-kvIm-cnI khn-ti-j-X-I-fnepw
sshhn-[y-ß-fp-≠v. kmwkvIm-cnI hnI-k-\-Øns‚
`mK-ambn hnI-kn-®p-h∂ {Kma-ßƒ, \K-c-ßƒ, tdmUp-
Iƒ, sdbn¬]m-X-Iƒ, Xpd-ap-J-ßƒ, Itºm-f-ßƒ
F∂n-ßs\ \nc-h-[n-bmb khn-ti-j-X-Iƒ ̀ utam-
]-cn-X-e-Øn¬ ImWmw.

`uXn-I-]-cn-ÿn-Xnbpw kmaq-ly˛-kw-kvIm-cnI
khn-ti-j-X-Ifpw XΩn-ep≈ _‘-sØ-°p-dn®v
a\- n-em-°m-\m-h-iy-amb Nne kqN-\-I-fmWv ta¬∏-
d™ sshhn-[y-ßƒ \¬Ip-∂-Xv. kmwkvIm-cnI
]ptcm-K-Xn-bpsS ̀ mK-ambn Dcp-Øn-cn-™Xpw a\p-jy¿
\n¿an-®-Xp-amb D]-I-c-W-ß-fp-sSbpw kt¶-X-ß-fp-
sSbpw klm-b-tØmsS a\p-jy-k-aq-l-ßƒ°v
CS-s]-Sm≥th≠ Ak-c-ß-sfm-cp-°n-bXv ̀ uXn-I-]-
cn-ÿn-Xn-bm-Wv. F¥mWv ̀ qan-imkv{Xw F∂ tNmZy-
Øn-\p-Øcw Is≠-Øm≥ C\n \nßƒ°-mh-Ww.
G‰hpw efn-X-ambn ]d-™m¬ `qan-sb-°p-dn-®p≈
hnh-c-W-amWv `qan-im-kv{Xw. {Ko°v ]fin-X-\mb

A[ymbw

`qan-im-kv{X-w, Hcp ]T-\-hn-jbw
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Cdm-tØm-kvX-\o-kmWv (276˛194 _nkn) `qan-
imkv{Xw F∂ t]cv BZy-ambn D]-tbm-Kn-®-Xv. {Ko°v
]Z-ß-fmb Pntbm (`qan), {Kmt^mkv (hnh-c-Ww) F∂n-
h-bn¬\n-∂mWv tPym{K^n (`qan-im-kv{Xw) F∂ ]Zw
cq]s∏-Sp-Øn-b-Xv.

a\p-jy¿°v F°m-ehpw ̀ qan A`-b-ÿm-\-am-bn-
cp-∂p. AXp-sIm-≠p-Xs∂ a\p-jys‚ hmk-ÿ-e-
sa∂ \ne-bn¬ ̀ qan-sb-°p-dn-®p≈ hnh-cWw F∂v
]fin-X-∑m¿ `qan -im -kv{X-sØ \n¿h-Nn -®p.
{]IrXnimkv{X ]T -\ -Øns‚ hnhn -[ -
im-J-I-fmb ̀ qhn-⁄m-\o-bw, aÆpim-kv{Xw, kap-{Z-
im-kv{Xw, kky-im-kv{Xw, P¥p-im-kv{Xw, Imem-h-
ÿm-̀ u-XnIimkv{Xw F∂n-hbpw kmaq-ly-im-kv{X-
Øns‚ ktlm-Z-c-hn-j-b-ß-fmb kmº-Øn-I-
im-kv{Xw, Ncn-{Xw, kaq-l-im-kv{Xw, cmjv{S-X-{¥-
im-kv{Xw, \c-hw-i-imkv{Xw F∂n-h-bpw ̀ utam-]-cn-
X-e-Øns‚ hnhn-[-ß-fmb khn-ti-j-X-I-sf-°pdn-
®p≈ ]T-\-ß-fmWv. D≈-S-°-Ønepw ]T-\-co-Xn-bnepw
`qan-imkv{Xw a‰p imkv{X-hn-j-b-ß-fn¬\n∂pw hyXy-
kvX-amWv; AtX-k-abw a‰p-hn-j-b-ß-fp-ambn
ASpØ _‘-ap-≠p-Xm-\pw. as‰√m imkv{X˛
kmaqly-imkv{X hnj-b-ß-fn¬ \n∂pw ̀ qan-im-kv{X-
Im-c-∑m¿ hnh-c-ßƒ tiJ-cn-°p-Ibpw Ahsb
A]-{K-Yn®v \nK-a-\-ß-fn-se-Øp-Ibpw sNøp-∂p.

`utam-]-cn-X-e-Ønse ̀ uXn-I, kmwkvIm-cnI ]cn-
ÿn-Xn-I-fn¬ sshhn-[y-ß-fp-s≠∂v \mw a\- n-em-
°n. ̀ utam-]-cn-X-e-Øn¬ A\p-̀ -h-s∏-Sp∂ At\Iw
{]Xn-̀ m-k-ßƒ kam-\-am-b-h-bmWv; F∂m¬ NneXv
Gsd hyXym-k-s∏-´n-cn-°p-∂-h-bm-Wp-Xm-\pw. AXp-
sIm-≠p-Xs∂ `qan-imkv{Xw F∂Xv ÿm\ob
hyXymkßsf (Areal differentiation) °pdn-®p≈
]T-\-ambn IW-°m-°p-∂-XmWv bp‡n-k-lw.
AXm-b-Xv, ÿm\o-b-ambn hyXym-k-ß-fp≈ F√m
{]Xn-`m-k-ß-sfbpw `qan-imkv{Xw ]T-\-hn-t[-b-
am-°p-∂p.- tI-hew hyXym-k-ßƒ am{X-a-√, Ahbv°v
\nZm-\-amb LS-I-ß-sf-°p-dn®pw ̀ qan-imkv{Xw ]Tn-
°p-∂p. DZm-l-c-W-ambn Im¿jn-I-{I-a-ß-fn¬ {]mtZ-
in-Iamb hyXym-k-ßƒ ImWmw. F∂m¬ Im¿jn-
I-{I-a-Ønse Cu hyXym-k-ßƒ aÆn-\-ßƒ, Imem-
h-ÿ-Iƒ, hn]-Wn-bnse Bh-iy-ßƒ, I¿j-Is‚
aqe-[-\-\n-t£-]w, Abmƒ°v e`y-amb kmt¶-Xn-I-
k-lmb e`yX F∂n-hsb B{i-bn-®m-bn-cn-°pw.
AXp-sIm-≠p-Xs∂ GsX-¶nepw ct≠m AXn-e-[n-
Itam {]Xn-̀ m-k-ßƒ XΩn-ep≈ Imcy-Im-c-W-_‘w
a\- n-em-°pI F∂Xpw ̀ qan-im-kv{X-Øns‚ ]cn-[n-
bn¬s∏-Sp-∂-XmWv.

`qan-im-kv{X-⁄≥ Imcy-Im-c-W-_-‘-Øns‚
N -́°qSn-eq-sS-bmWv GsXmcp {]Xn-̀ m-k-sØbpw hni-
Zo-I-cn-°p-I. CXv hni-Zo-I-cWw Ffp-∏-am-°pI
am{X-a-√, {]Xn-`m-k-Øns‚ `mhn {]h-Nn-°m\pw
klmb-I-am-Wv.

`uXn-Ihpw am\-hn-I-hp-amb ̀ qan-im-kv{X-{]-Xn-̀ m-
k-ßƒ H´pw-Xs∂ ÿn-c-a√; Ah Atß-b‰w Ne-
\m-fl-I-am-Wv. \nc-¥cw amdn-s°m-≠n-cn-°p∂ ̀ qanbpw
\nc-¥cw ̀ qan-bp-ambn CS-s]-Sp∂ a\p-jy\pw XΩn-
ep≈ ]c-kv]-c-{]-h¿Ø-\-ß-fpsS ^e-ambn
{]Ir-Xn-{]-Xn-̀ m-k-ßfpw Imem-¥-c-Øn¬ am‰-ßƒ°v
hnt[bamIp-∂p. {]mIr-X-a-\p-jy-k-aq-l-ßƒ Ah-
cpsS Np‰p-]m-Sp-ap≈ ]cn-ÿn-Xnsb t\cn v́ B{i-bn-
®ncp-∂p. {]Ir-Xn-sbbpw a\p-jy-{]-h¿Ø-\-ß-sfbpw
ka-{K-amb Hcp bqWn-‰mbn I≠p-sIm-≠p≈ ]T-\-
amWv `qan-im-kv{Xw. a\p-jy≥ {]Ir-Xn-bpsS Ahn-
`m-Py-L-S-I-am-Wv, {]Ir-Xn-bn¬ Fhn-sSbpw a\p-jys‚
ap{Z-Iƒ ]Xn-™n-cn-°p-∂p. a\p-jy-Po-hn-X-Øn¬
{]Ir-Xn°v KWy-amb kzm[o-\-ap-≠v. Blm-cw,
hkv{Xw, ]m¿∏n-Sw, sXmgn¬ F∂n-h-bn-sems°
{]Ir-Xn-bpsS kzm[o\w ImWmw. {]Ir-Xn-tbm-Sn-W-
ßnbpw am‰-ßƒ h-cp-Øn-bp-sams° a\p-jy≥ {]Ir-
Xn-tbmSv XmZmflyw {]m]n®n-́ p-≠v. \ne-\n¬∏n-\mbn
Np‰p-]m-SpIsf ]q¿W-ambpw B{i-bn-®n-cp∂ {]mIr-
X-k-aq-l-ß-fn¬\n∂pw C∂sØ kaq-l-ßƒ Gsd
apt∂m-́ p-t]m-bn-́ p-s≠∂v \nßƒ°-dn-bmw. ]pØ≥
kmt¶-Xn-I-hn-Zy-Iƒ I≠p-]n-Sn-°-s∏-́ -tXmsS {]IrXn
Hcp-°nb hn -̀h-ßsf th≠-hn[w D]-tbm-K-s∏-Sp-Øn-
s°m≠v B[p-\nI a\p-jy-k-aqlw Xß-fpsS
CS-s]-S-ens‚ N{I-hmfw C∂v Gsd hnI-kn-∏n-®n-́ p-
≠v. kmt¶-Xn-I-cw-KØv sas√-bp-≠mb ]ptcm-KXn
`uXn-I-]-cn-ÿn-Xn-bnse XS-k-ßƒ eLq-I-cn-°m≥
a\p-jysc klm-bn-®p. kmt¶-Xn-I-hn-Zy-I-fpsS hchv
A[zm-\-̀ mcw eLq-I-cn-°p-I-hgn IqSp-X¬ ̂ e-{]-Z-
ambn sXmgn¬ sNøp-∂-Xn\pw AXp-hgn e`n® hn{i-
a-k-abw a‰v Db¿∂ Pohn-Xm-h-iy-ßƒ \n¿h-ln-°m≥
Ahs\ {]m]vX-\m-°p-Ibpw sNbvXp. H∏w, D¬]m-Z-
\-£-aX h¿[n-∏n-°p-Ibpw sXmgn¬cw-KØv IqSp-X¬
Ne-\m-fl-IX D≠m-hp-Ibpw sNbvXp.

a\p-jy\pw {]IrXnbpw XΩn-ep≈ kw`m-j-W-
Øns‚ cq]-Øn¬ a\p-jy\pw {]Ir-Xnbpw XΩn-ep≈
_‘sØ hy‡-ambn Hcp Ihn hnh-cn-®n-´p-≈Xv
{i≤n-°q. \o aÆv krjvSn-®p, Rm≥ ]m{X-hpw, \o
cmhv krjvSn-®p, Rm≥ hnf-°pw, \o ImSpw-taSpw acp-
`q-anbpw krjvSn®p; Rm≥ ]qsa-Øbpw ]qt¥m-́ hpw
\n¿an®p. {]Ir-Xn-bnse hn`-h-ßsf D]-tbm-Kn-®p
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-X-s∂-bmWv a\p-jy¿ {]Ir-Xn-bn¬ am‰-ßƒ hcp-Øn-
bn-´p-≠v. kmt¶-Xn-I-hn-Zy-bpsS klm-b-tØmsS
a\p-jy¿ kºq¿W B{i-b-Xz-Øns‚ L´-Øn¬
\n∂pw kzX{¥ CS-s]-S-ep-Iƒ km[y-am-Ip∂ L -́
Øn-te°v apt∂-dn. Ah¿ {]Ir-Xn-tbm-Sn-W-ßn-
s°m≠v ]pØ≥ km[y-X-Iƒ Is≠-Øp-Ibpw F√m-
bn-S-ß-fnepw Ah-cpsS ap{Z-Iƒ ]Xn-∏n-°p-Ibpw
sNbvXp. a\p-jy-h¬Ir-X-{]-Ir-Xnbpw {]Ir-Xn-
h¬IrX a\p-jy-k-aq-l-ß-fp-amWv Fhn-sSbpw
\man∂p ImWp-∂-Xv. Cu ]c-kv]-c-_-‘-sØ-°p-dn-
®mWv ̀ qan-imkv{Xw ]Tn-°p-∂-Xv. KXm-K-X-̨ -hm¿Øm-
hn-\n-ab irwJ-e-I-fpsS klm-b-tØmsS ̀ q{]-tZiw
kwL-Sn-X-am-bn. KXm-KX ]mX-Ifpw P\-hm-k-tI-{µ-
ßfpw (F√m-Øc-Ønepw hen-∏-Øn-ep-ap-≈-h) kmh-
[m-\-amWv ̀ q{]-tZ-isØ kpkw-L-Sn-Xam°n am‰n-b-
Xv. Hcp kmaq-ly-im-kv{X-hn-j-b-sa∂ \ne-bn¬ ̀ qan-
imkv{Xw ÿm\o-b-kw-Lm-S-\-sØbpw ÿm\ob
DZv{K-Y-\-tØbpw Ipdn®v ]Tn-°p∂ imkv{X-am-Wv.

`qan-imkv{X]T\w {][m-\-ambpw aq∂p tNmZy-
ßfn¬ A[n-jvTn-X-am-Wv:

(i) `utam-]-cn -X-e-Ønse {]Ir-Xn -Z -Øhpw
kmwkvIm-cn-I-hp-amb khn-ti-j-X-I-fpsS {Ia-
ßsf Xncn-®-dn-bp-∂-Xp-ambn _‘-s∏-́ -h-bmWv
Nne tNmZy-ßƒ. F¥v? F∂-Xp-ambn _‘-
s∏´ tNmZy-ß-fm-Wn-h.

(ii) {]Ir-Xn-Z-Øhpw kmwkvIm-cn-I-hp-amb/am\-hn-
I-hp-amb khn-ti-j-X-I-fpsS ̀ utam-]-cn-Xe
hnX-c-W-hp-ambn _‘-s∏-́ -h-bm-Wv Nne tNmZy-
ßƒ. FhnsS? F∂-Xp-ambn _‘-s∏´ tNmZy-
ß-fm-Wn-h.

H∂n®p ]cn-K-Wn-®m¬, ta¬∏-d™ c≠p tNmZy-
ßfpw {]Ir-Xn -ZØ khn-ti-j-X-I-fp -sSbpw
kmwkvIm-cnI khn-ti-j-X-I-fp-sSbpw hnX-c-Ww,
ÿm\w F∂nh kw_-‘n® Imcy-ß-fmWv At\z-
jn-°p-∂-sX∂v a\- n-em-°mw. GXp khn-ti-jX
FhnsS ÿnXn-sN-øp∂p F∂ hnh-c-amWv Ch
\¬Ip-∂-Xv. tImf-\n-hm-gvN-bpsS ImeØv Cu kao-
]-\-Øn\v Gsd {]m[m-\y-ap-≠m-bn-cp-∂p. F∂m¬ Cu
c≠p tNmZy-ßƒ sIm≠p-am{Xw ̀ qan-im-kv{X-Øn\v
imkv{X-kz-`mhw ssIh-cp-∂n√ F∂-Xn-\memWv
aq∂m-asØ tNmZyw {]k-‡-am-Ip-∂-Xv.

(iii) {]{In-b-IfpsSbpw khn-ti-j-X-IfpsSbpw
{]Xn-`m-k-ß-fp-sSbpw hni-Zo-I-c-Wtam Ah
XΩn-ep≈ Imcy-Im-c-W- _-‘-ß-tfm kw_-
‘n-®-XmWv aq∂m-asØ tNmZyw. F¥p-
sIm≠v? F∂-XmWv CXp kw_-‘-ambn ̀ qan-
imkv{Xw D∂-bn-°p∂ tNmZyw.

ÿew AYhm CS-hp-ambn _‘-s∏´ hnj-b-am-
b-Xp-sIm-≠p-Xs∂ {]tXyI khn-ti-j-X-I-sfbpw
hnti-j-W-ß-sfbpw ̀ qan-imkv{Xw ho£n-°p-∂p. ̀ qan-
im-kv{X-Øn¬ {]Xn-̀ m-k-ß-fpsS ÿm\w, Ah-bpsS
hnX-c-Ww, Ah-bpsS ÿm\o-b-tI-{µo-I-cWw
F∂nh ]Tn-°p-Ibpw hnX-c-W-{I-a-ßsf hni-Zo-I-cn-
°p-Ibpw sNøp-∂p. am{X-a-√, a\p-jycpw `uXn-I-
]-cn-ÿn-Xnbpw XΩn¬ A\p-\n-anjw amdn-s°m-≠n-cn-
°p∂ _‘-Øns‚ ̂ e-am-bp-≠m-Ip∂ {]Xn-`m-k-
ß-fpsS khn-ti-j-X-I-sf-°p-dn®pw ̀ qan-imkv{Xw ]Tn-
°p-∂p.

`qan-imkv{Xw ̨ ˛ Hcp DZv{K-Yn-X-hn-j-bsa∂
\ne-bn¬

hni-I-e-\-ß-fn-eqsS \nK-a-\-ßƒ cq]-s∏-Sp-Øp∂
hnj-b-amWv ̀ qan-im-kv{Xw. Ncn{Xw F∂Xv Imen-I-
amb hni-I-e-\am-sW-¶n¬ ̀ qan-im-kv{Xw ÿm\o-b-
hn-i-I-e-\-am-Wv. `qan-im-kv{X-Øn-t‚Xv ka-{K-amb
kao-]-\-am-Wv. ]c-kv]-cm-{i-b-Xz-Øn¬ A[n-jvTn-X-
amb Hcp kwhn-[m-\-amWv temI-sa∂ t_m[yw Cu
imkv{X-Øn-\p-≠v. Hscm‰ {Kma-ambn C∂sØ
temIsØ ImWm-hp-∂-Xm-Wv. sa®-s∏´ KXm-K-X-ku-
I-cy-ß-fpsS hc-thmsS ÿe-ßƒ XΩn-ep≈ AIew
C∂v KWy-ambn Ipd-™n-´p-≠v. Zriy-˛-{i-hy-am-[y-a-
ß-fpw hnh-c-km-t¶-XnIhnZybpw \ΩpsS Adn-hns‚
k©-bsØ kº-∂-am-°n-bn-́ p-≠v. {]Ir-Xn-{]-Xn-̀ m-
k-ß-sfbpw hnhn[ kmº-ØnI kmaq-ly-L-S-I-ß-
sfbpw kkq£vaw \nco-£n-°p-∂-Xn\v kmt¶-Xn-I-
hnZy sa®-s∏´ Ah-k-c-sam-cp-°n. Hcp DZv{K-YnX
hnj-b-sa-∂-\n-e-bn¬ hnhn[ kz`m-hnI imkv{X-hn-
j-b-ßfpw kmaqly-im-kv{X-hn-j-b-ß-fp-ambn ̀ qan-im-
kv{X-Øn\v _‘-ap-≠v. kzm`m-hn-Ihpw kmaq-ly-hp-
amb F√m imkv{X-hn-j-b-ßƒ°pw kXym-t\z-jWw
F∂ ASn-ÿm\ e£y-ap-≠v. hnhn[ {]Xn-̀ m-k-ßƒ
XΩn-ep≈ ]c-kv]-c-_-‘-sØ-°p-dn®v ̀ qan-imkv{Xw
a\- n-em-°m≥ {ian-°p-∂p. `qan-im-kv{X-Øn\v a‰v
imkv{X-im-J-I-fp-am-bp≈ _‘-amWv Nn{Xw 1.1˛¬
kqNn-∏n-°p-∂-Xv. imkv{Xo-b-amb Adn-hp-I-fp-ambn
_‘-s∏´ GsXm-cp-hn-j-b-Øn\pw AXns‚ LS-I-
ßƒ°v ÿm\o-b-amb hyXym-k-ß-fp-≠m-Ip∂p
F∂-Xn-\m¬ `qan-im-kv{X-hp-ambn _‘-ap-s≠∂p
]d-bmw. bmYm¿YysØ ÿm\o-b-amb ImgvN-∏m-Sn¬
ka-{K-ambn a\- n-em-°p-∂-Xn\v ̀ qan-imkv{Xw klm-
b-I-am-Wv. AXm-b-Xv, ̀ qan-imkv{Xw hnhn[ {]Xn-`m-
k-ß-fpsS ÿm\ob hyXym-k-ßsf \nco-£n-°pI
am{X-a√ a‰n -S -ß-fn¬\n∂pw Ah Fßs\
hyXym-k-s∏-́ n-cn-°p∂p F∂-Xp-IqSn ka-{K-ambn a\-
 n-em-°p-∂p. ta¬∏-d™ {]Xn-̀ m-k-ß-fp-ambn _‘-
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s∏´ F√m hnjbtaJ-e-I-sf-°p-dn®pw hni-Z-amb
[mc-W-bps≠-¶n¬ am{Xsa Hcp ̀ qan-im-kv{X-⁄\v
Ahsb bp‡n-k-l-ambn tbmPn-∏n-°m≥ Ign-bq. Nne
DZm-l-c-W-ß-fpsS klm-b-tØmsS CXv a\- n-em-
°mw. ̀ qan-imkv{Xw Ncn-{X-kw-̀ -h-ßsf kzm[o-\n-°p-
∂p. temI-N-cn-{X-Øns‚ KXn-\n¿W-bn-°p-∂-Xn¬
ÿm\o-b-Zq-c-Øn\v (ÿe-ßƒ XΩn-ep≈ AI-ew)
KWy-amb kzm[o-\-ap-≠v. ÿm\ob hym]vXn
]ecmPy-ß-fp-sSbpw {]Xn-tcm-[-sam-cp-°n-bn-cp-∂p.
hnti-jn®pw Ign™ \q‰m-≠n¬, ]c-º-cm-KX bp≤-
ap-d-I-fn¬ ̀ qhn-kvXrXn Gsd-bp≈ cmPy-ßƒ°v Xbm-
sd-Sp-∏n\v IqSp-X¬ kabw e`n-®n-cp-∂p. ]pXp-tem-
IsØ cmPy-ßƒ°p Np‰p-ap≈ hnim-e-amb kap-{Z-
`m-K-ßƒ bp≤-ß-fn¬\n∂pw Ah¿°v kwc-£-W-
ta-Inbn-cp-∂p. temI-sa-ºm-Sp-ap≈ Ncn-{X-kw-̀ -h-ß-tfm-
tcm-∂n-t\bpw \ap°v ̀ qan-im-kv{X-]-c-ambn hni-Zo-I-
cn-°m≥ Ign-bpw.

C¥y-bn¬ lnam-e-b-]¿hXw sshtZ-in-Im-{I-a-W-
ß-fn¬\n∂pw {]Xn-tcm-[-sam-cp-°n-bn-cp-∂p, F∂m¬
Cu ]¿h-X-\n-c-bnse hnS-hp-Iƒ at[y-jy-bn¬
\ns∂-Ønb IqSn-tb-‰-°m¿°v cmPy-Øn-\-I-tØ°v
hgn-sbm-cp-°n. Ing-°≥ Gjy, sX°p-In-g-°≥ Gjy,
bqtdm-∏v, B{^n° F∂n-hn-S-ß-fnse P\-ß-fp-am-
bp≈ kº¿°w km[y-am-°n-bXv \ΩpsS Xoc-tZ-i-
am-Wv. \mhn-I-km-t¶-Xn-I-hn-Zy-bpsS hnImkw
bqtdm-]y≥ cmPy-ßƒ°v C¥y Dƒs∏-sS-bp≈
Gjy≥ cmPy-ß-fnepw B{^n-°≥ cmPy-ß-fnepw
kap-{Z-am¿tKW FØn tImf-\n-Iƒ ÿm]n-°m≥
hgn-sbm-cp-°n. Npcp-°n-∏-d-™m¬ temI-N-cn-{X-KXnsb-
Øs∂ am‰n-a-dn-®Xv ̀ qan-im-kv{X-L-S-I-ß-fm-sW∂pw
]d-bmw.

GsXmcp ̀ ua-{]-Xn-̀ m-k-Øn\pw kabw Ime-Øn-
\-\p-k-cn®v am‰-ap-≠m-Ip-∂p. AXn-\m¬ Ahsb
Imen-I-ambn hni-Zo-I-cn-°m-hp-∂-Xm-Wv. ̀ qcq-]-ß-fnse
am‰w, Imem-h-ÿ, kky-Pm-ew, kmº-Øn-I-{]-h¿Ø-
\-ßƒ, sXmgn¬ F∂n-h-bvs°√mw IrXy-amb
Ncn-{X-K-Xn-bp-≠v. hnhn[ ÿm]-\-ßƒ hyXykvX
Ime-ß-fn¬ ssIs°m≠ Xocp-am-\-ß-fmWv ]e
`qan-im-kv{X-k-hn-ti-j-X-Iƒ°pw B[m-c-am-bn-́ p-≈-
Xv. ÿe-]-c-ambn ka-b-sØbpw ka-b-]-c-ambn ÿe-
sØbpw \n¿W-bn-°m≥ \ap-°m-hp-∂p. DZm-l-c-W-
Øn\v A F∂ ÿew B bn¬\n∂pw 1500 Intem-ao-
‰¿ AI-se-bm-sW-∂n-cn-°-s´. A bn¬\n∂pw thyma-
am¿Kw B bnte°v 2 aWn-°qdpw s{Sbn≥am¿Kw 17
aWn-°q-dp-amWv AIew F∂p ]d-bm-hp-∂-Xm-Wv.
AXp-sIm-≠mWv kabw F∂Xv ̀ qan-im-kv{X-]-T-\-
ß-fnse Hgn-®p-Iq-Sm-\m-hmØ \mem-asØ Xe-ambn
]cn-K-Wn-°p-∂-Xv. a‰p aq∂p-Xe-ßƒ GsXm-s°
bmWv?

Nn{Xw 1.1 `qan-im-kv{X-Øn\v hnhn[ {]Ir-Xn-
im-kv{X-hn-j-b-ßfpw kmaq-ly-im-kv{X-hn-j-b-ß-fp-
am-bp≈ _‘w Nn{Xo-I-cn-°p-∂p. Cu _‘sØ
c≠p-̀ m-K-ß-fmbn Xncn-°mw.

`qanim-kv{Xhpw {]IrXn-im-kv{Xhpw

Nn{Xw 1.1˛¬ \¬In-bn-´p≈ F√m `uXn-I-`q-an-
imkv{X imJ-Iƒ°pw {]Ir-Xn-im-kv{X-ß-fp-ambn
_‘-ap-≠v. ]c-º-cm-KX `uXn-I`q-an-imkv{Xw
`qhn-⁄m-\o-bw, Imem-h-ÿ-m`u-Xn-Iw, Pe-im-kv{Xw,
aÆpimkv{Xw F∂n-h-bp-ambn _‘s∏´n-cn-°p-∂p.
`qcq-]-cq-]o-I-c-W-im-kv{Xw, Imem-h-ÿ-im-kv{Xw,
kap-{Z-im-kv{Xw, aÆpimkv{Xw F∂nh {]Ir-Xn
-im-kv{X-ß-fn¬\n∂pw hnh-c-ßƒ tiJ-cn-°p-∂-Xn-
\m¬Øs∂ Ch-tbm-tcm∂pw {]Ir-Xn-im-kv{X]T\-
hp-ambn ASp-Ø-_-‘-ap-≈-h-bm-sW∂p ]d-bmw.
ssPh-̨ -̀ q-an-im-kv{Xw, kky-im-kv{Xw, P¥p-im-kv{Xw,
Bhm-k-imkv{Xw F∂n-h-bp-ambn ASp-Ø-_‘w
]pe¿Øp∂p.

`q]-S-c-N-\, KWnXw, Ie F∂n-h-bn-sems° kmam-
\y-am-b-[m-cW Hcp ̀ qan-im-kv{X-⁄\v D≠m-tI-≠-
Xp-≠v. ̀ qan-imkv{Xw A£mw-i-tc-Jmw-i \n¿W-b-hp-
ambn _‘-s∏-´n-cn-°p-∂p. CXv tPymXn-im-kv{X-]-c-
amb ÿm\-ß-sf \n¿W-bn-°p-∂-Xn\pw klm-b-I-
am-Wv. ̀ qan°v PntbmbvUv BIr-Xn-bm-Wp-≈-sX-¶nepw
`qan-bpsS Zznam-\-Nn-{Xo-I-c-W-amb `q]-S-amWv `qan
-im-kv{X-⁄s‚ ASn-ÿm\ D]-I-c-Ww. PntbmbvUv
BIr-Xnsb Zznam-\-{]-X-e-Øn-te°v am‰p-tºm-gp-≠m-
Ip∂ {]iv\-ßsf tcJo-b-ambpw KWn-Xo-b-am-bpw
krjvSn-°-s∏-Sp∂ ̀ q{]-t£-]-ß-fn-eqsS adn-I-S-°m-
\m-Ipw. ̀ q]-S-\n¿am-W-Øns‚bpw ]cn-am-W-im-kv{X-
Øn-s‚bpw kt¶-X-ßƒ kzmb-Ø-am-°p-∂-Xn\v
KWn-Xw, ÿnXn-hn-h-c-im-kv{Xw, kmº-Øn-I-K-WnXw
F∂n-h-bn-sems° aXn-bmb {]mhoWyw Bh-iy-
am-Wv. Iem-]-c-amb `mh-\-bpsS klm-b-tØm-sS-
bmWv Hmtcm ̀ q]-Shpw Xbm-dm-°p-∂-Xv. cq]-tcJ Xbm-
dm-°¬, at\m-`q-]-Sw, `q]-S-\n¿am-W-tPm-en-Iƒ
F∂n-h-bvs°ms° Iem-]-c-amb sshZKv≤yw
Bh-iy-am-Wv.

`qan-im-kv{Xhpw kmaq-ly-im-kv{Xhpw
Nn{Xw 1.1˛se Hmtcm kmaq-ly-im-kv{X-Øn\pw

GsX-¶n-ep-samcp `qan-imkv{XimJ-bp-ambn _‘-
ap-≠v. ̀ qan-im-kv{Xhpw Ncn-{X-hp-am-bp≈ _‘-sØ-
°p-dn®v CXn-\Iw hni-Z-ambn N¿®-sN-bvXp -I-gn-™p.
Hmtcm hnj-b-Øn\pw AXn-t‚-Xmb Hcp XXz-im-kv{X-
ap-≠v. XXz-im-kv{X-amWv Hmtcm- hn-j-b-Øns‚bpw
ASn-Ø-d. Dcp-Øn-cn™ ]cn-Wm-a-{]-{In-b-bn-eqsS
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Hmtcm -hn-j-b-Ønt‚bpw XXz-im-kv{X-ßƒ°pw \nb-
X-amb Ncn-{X-L-́ -ß-fp-ap-≠v. AXp-sIm≠mWv k¿h-
I-em-ime ]mTy-]-≤Xnbn¬ ̀ qan-im-kv{X-]-T-\-Øns‚
amXr-im-J-bmbn ̀ qan-im-kv{X-Nn-¥m-[m-c-bpsS Ncn{Xw
Dƒs∏-Sp-Øn-bn-´p-≈-Xv. kmaqlyimkv{Xw, cmjv{S-
X-{¥-im-kv{Xw, kmº-Øn-I-im-kv{Xw, P\-kw-Jym-
imkv{Xw F∂n-h-sbms° kmaqly-bm-Ym¿Yy-ß-
fpsS hnhn[ hi-ßƒ ]T-\-hn-t[-b-am-°p-∂p. kmaq-
lyw, cmjv{So-bw, kmº-ØnIw, P\-kw-Jy, P\
-hm-k-tI-{µ-ßƒ Ch-bvt°m-tcm-∂n\pw ÿm\ob
hnti-j-W-ßƒ D≈-Xn-\m¬Øs∂ Ahbv°v ̀ qan-
im-kv{X-im-J-I-fp-ambn _‘-ap-≠v. cmjv{S-X-{¥-im-
kv{X-Øn\v cmPym-Xn¿Øn, ]c-am-[n-Imcw F∂n-h-bn-
emWv apJy{i≤-sb-¶n¬, tÃ‰v F∂ ÿe-]-c-amb
bqWn-‰v, P\-ßƒ, Ah-cpsS cmjv{So-b-s]-cp-am‰w
F∂n-h cmjv{Sob`qan-im-kv{X-Øns‚ Xm¬]-cy-ta-J-
e-I-fm-Wv. D¬]m-Z-\w, hnX-c-Ww, ssIam-‰w, D]-t`mKw
F∂n-h-bmWv kmº-Øn-I-imkv{Xw ssIImcyw
sNøp-∂-Xv. Ch-bvt°m-tcm-∂n\pw ÿm\o-b-h-i-ßƒ
D≈-Xp-sIm-≠p-Xs∂  D¬]m-Z-\w, hnX-c-Ww, ssI
am-‰w, D]-t`mKw F∂n-h-bpsS ÿm\o-b-h-i-ßƒ
kmº-ØnI `qan-imkv{Xw ]T-\-hn-t[-b-am-°p-∂p.
AXp-t]m-se-Xs∂ P\-kw-Jym-im-kv{X-Øn\v P\
-kw-Jy-m`q-an-im-kv{X-hp-ambn ASp-Ø-_-‘-am-Wp-≈Xv.

{]Ir-Xn-im-kv{X-hn-j-b-ßfpw kmaq-ly-im-kv{X
-hn-j-b-ß-fp-ambn ̀ qan-im-kv{X-Øn\v i‡-amb _‘-
ap-s≠∂v CXn-t\m-SIw \S∂ N¿®-Iƒ kqNn-∏n-
°p-∂p. a‰p-≈-h-bn¬\n∂pw hn`n-∂-am-bn, ̀ qan-im-kv{X-
Øn\v AXn-s‚-Xmb ]T-\-co-Xn-I-fp-≠v. ̀ qan-im-kv{X-
Øn\v a‰p-hn-j-b-ß-fp-ambn sImSp-°¬ hmß¬
_‘-am-Wp-≈-Xv.

ico-c-Ønse tImi-ßƒ XΩn¬ t\¿Ø kvXcw-
sIm≠v th¿Xn-cn-°-s∏-´n-´p-s≠-¶nepw c‡-tbm´w
XS-k-s∏-Sm-Ø-Xp-t]mse Hmtcm-hn-j-b-ßƒ°pw
AXn-t‚-Xmb km[y-X-Iƒ Ds≠-¶n¬°q-Snbpw Hmtcm
hnj-b-Øn-s‚bpw X\Xp kz`mhw Adn-hns‚ Hgp-
°n\v XS-k-am-Ip-∂-tX-bn-√. `qan-im-kv{X-⁄¿
ktlm-Z-c-hn-j-b-ß-fn¬\n∂pw e`n® hnh-c-ßsf
ÿm\o-b-ambn hni-I-e-\-hn-t[-b-am-°m≥ {ian-°p-∂p.
`qan-im-kv{X-⁄-cpsS G‰hpw ̂ e-{]-Z-amb D]-I-c-
W-amb ̀ q]-S-ß-fn¬ ]´n-Im-cq-]-Øn-ep≈ hnh-c-ßsf
Zriy-cq-]-Øn-te-°p-am-‰p-I-hgn ÿm\o-b-{I-a-ßƒ
shfn-hm-°-s∏-Sp-∂p.

`qan-im-kv{X-Øns‚ imJ-Iƒ
(Branches of Geography)

F√m imkv{X-ßƒ°pw Ah-bp-tS-Xmb kao-]-\-
co-Xn-Ifpw ]T-\-co-Xn-I-fp-ap-≠v. Nn{Xw 1.1 ̀ qan-im-kv{X-

Øns‚ hnj-bm-¥-c-kz-`mhw shfnhm-°p-∂p.
GsXmcp hnj-b-Øn-s‚bpw ]T-\-Øn\v Nne kao-]-
\-ßƒ D≠m-bn-cn-°pw.

`qan-im-kv{X-]-T-\-Øn\v \ne-hn¬ c≠v {][m\
kao-]-\-co-Xn-I-fm-Wp-≈-Xv:

1. hyh-ÿm-]nX kao-]\w (Systematic approch)

2. taJem kao-]\w (Regional approach)

hyh-ÿm-]n-X kao-]\w

P¿Ω≥ `qan-im-kv{X⁄\mb Ae-Ivkm-≠¿
h¨ lwt_mƒ´m (1769˛1859) Wv Cu kao]\w Bhn-
jvI-cn -®-Xv. s]mXp-`q -an -im-kv{X-]-T -\-Øns‚
coXn- X-s∂-bm-WnXv-. CXn¬ (Nn{Xw 1.2) Hmtcm {]Xn-
`m-ksØ-bpw BtKm-f-X-e-Øn¬ ]Tn-°p-Ibpw
XpS¿∂v AXns‚ hyXykvX Xc-ß-sf-°p-dn®pw
{Iaßsf-°p-dn®pw a\-kn-em-°p-Ibpw sNøp-∂p.

DZm-l-c-W-Øn-\v, Hcp {]tZ-isØ ss\k¿KnI
kky-Pm-e-ß-sf°pdn-®mWv ]T-\-sa-∂n-cn-°-s´. BZy
L -́Øn¬ temI-ss\-k¿KnI kky-P-e-ß-sf-°p-dn-
®mhpw ]T-\w. XpS¿∂v, a[y-tcJm ag-°m-Sp-Iƒ,
kqNn-Ø-e-°m-Sp-Iƒ (kvXq]nIm{Kh\-ßƒ),
a¨kq¨ h\-ßƒ F∂n-hbn¬ GXmWv B {]tZ-
iØv hf-cp-∂-sX∂v Xncn-®dn-™v hni-I-e\w sNøp-
Ibpw AXns‚ AXn¿Øn \n¿W-bn-°p-Ibpw
sNøp∂p.

taJem kao]\w
lwt_mƒ´ns‚ ka-Im-en-I-\mb Imƒ dn´¿ F∂

as‰mcp P¿Ω≥ ̀ qan-im-kv-{X-⁄-\mWv Cu kao-]-
\-Øns‚ D]-⁄m-Xm-hv.

Cu kao-]-\-Øn¬ temIsØ ]e taJ-e-I-fmbn
Xncn®v AXn-temtcm taJ-e-bn-epap-≈ ̀ ua-{]-Xn-`m-
k-ß-sf-°p-dn®v ]Tn-°p-∂p. taJ-e-Iƒ ss\k¿Kn-
I-tam, cmjv{So-btam at‰-sX-¶nepw Xc-Øn¬ \n›-
bn-°-s∏-́ tXm BImw.

Bcw-`-Imew apX¬°p-Xs∂ ssZzX-k-ao-]\w
(Dualism) `qan-im-kv{X-Øns‚ khn-ti-j-X-bm-Wv.
Hmtcm Ime-L-´-Ønepw Du∂¬\¬Inb hkvXp-
XIsf B{i-bn-®m-bn-cp∂p Cu kao-]-\w. BZyIme
`qan-im-kv{X-⁄-scm-s°bpw `uXn-I-`q-an-im-kv{X-
Øn\v IqSp-X¬ {]m[m\yw I¬]n-®n-cp-∂-h-cm-bn-cp∂p.
F∂m¬ a\p-jy¿ ̀ qan-bnse Ahn-̀ m-Py-L-S-I-am-Wv.
kmwkvIm-cnI hnI-k-\-Øn-eqsS a\p-jy\pw ]cn-ÿn-
Xn-bn¬ kw`m-h\ \¬In-bn-́ p-≠v. Aßs\ a\p-jy-
{]-h¿Ø-\-ßƒ°v {]mapJyw \¬Ip∂ am\-h-`q-an-
imkv{Xw cq]w-sIm≠p.
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Nn{Xw 1.2 : `qan-im-kv{X-Øns‚ imJ-Iƒ (hyh-ÿm-]nX kao-]-\-{]-Im-cw)

`qan-im-kv{X-Øns‚ imJ-Iƒ
(hyh-ÿm-]nX kao-]-\-{]-Im-cw)

1. ̀ uXnI ̀ qan-imkv{Xw (Physical Geography)

(i) `qcq]-cq]o-I-cWimkv{Xw (Geomorpho-

logy): `qcq-]-ßƒ, Ah-bpsS ]cn-Wm-aw,
AtXm-S-\p-_-‘n-®p≈ {]{In-b-Iƒ F∂n-hsb-
-°p-dn-®p≈ ]T-\w.

(ii) Imem-hÿmimkv{Xw (Climatology): A¥-
co£LS-\, Imem-hÿmLS-I-ßƒ, Imem-
h-ÿ, hnhn-[-Xcw Imem-hÿIƒ F∂n-h-sb-
°p-dn-®pap≈ ]T-\w.

(iii) Pe-imkv{Xw (Hydrology): \Zn-Iƒ, Ipf-
ßƒ, XSm-I-ßƒ, kap-{Z-ßƒ, a‰p Pem-i-b-
ßƒ F∂n-h Dƒs∏´ ̀ utam-]-cn-X-e-Ønse
Pe-a-fi-e-sØ-°p-dn®pw Ah a\p-jy-Po-hn-X-

`qan-im-kv{X-Øns‚ imJ-Iƒ
(hyh-ÿm-]nX kao-]-\-{]-Imcw)

`uXnIw XØz-ßƒ/
XØz-Nn¥

]T-\coXn-Ifpw
kmt¶-X-ßfpw

am\-hnIw

`qan-im-kv{X-Nn¥
a\pjy Bhm-k-

imkv{Xw
(`qanbpw a\p-jy\pw XΩn-
ep≈ ]c-kv]-c- _-‘w)

`q]-S-\n¿amW
imkv{Xw

(Im¿t´m-{Km^n)

^o¬Uv k¿th
coXn-Iƒ

]cn-amW
kt¶-X-ßƒ

Pntbm C≥^¿am-
‰nIvkv

GIS GPS LIS

kwK-a-ta-Je
ssPh-`q-an-imkv{Xw

Imem-h-ÿm-
imkv{Xw Peimkv{Xw

`qcq-]-cq-]o-I-c-W-
imkv{Xw

aÆp `qan-imkv{Xw

kky-`q-an-
imkv{Xw

P¥p-`q-an-
imkv{Xw

Bhm-k-
imkv{Xw

]cn-ÿnXn
`qan-imkv{Xw

hymh-km-bnIw
KXm-KXhpw
hym]-mchpw

tkh-\-ßƒ

Irjn hnt\m-Z-
k-©mcw

ASn-ÿm-\-ku-I-
cy-ßƒ

{KmaoWw \mK-cnIw

Ncn-{X-]cw cmjv{Sobw

kmaqlyw/
kmwkvIm-cnIw

P\-kw-Jybpw
hmk-ÿ-e-ßfpw kmº-ØnIw
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Nn{Xw 1.3 : `qan-im-kv{X-Øns‚ imJ-Iƒ (taJem kao-]-\-{]-Im-cw)

Ønepw a\p-jy-{]-h¿Ø-\-ß-fnepw sNep-
Øp∂ kzm[o-\-sØ-°p-dn-®pap≈ ]T-\w.

(iv) aÆp`qan-imkv{Xw (Soil Geography): aÆns‚
cq]o-I-c-Ww, aÆn-\-ßƒ, aÆns‚ hf-°q-dv,
hnX-c-Ww, aÆns‚ D]-tbmKw F∂n-h-sb-°p-
dn-®p≈ ]T-\w.

2. am\-hnI`qan-imkv{Xw (Human Geography)

(i) kmaqly/kmwkvIm-cnI ̀ qan-imkv{Xw (So-

cial/Cultural Geography): kaq-lw, kaq-l-
Øns‚ Ne-\m -fl-I-X, kaq -l-Øns‚
kmwkvIm-cnI LS-I-ßƒ F∂n-h-sb-°p-dn-
®p≈ ]T-\w.

(ii) P\-kwJym`qan-imkv{Xhpw hmk-ÿe`qan-
im-kv{Xhpw (Population and Settlement

Geography): P\-kwJymhf¿®, hnX-c-Ww,
km{µ-X, kv{Xo]p-cp-jm-\p-]m-Xw, IpSn-tb-‰w,
sXmgn¬L-S\ XpS-ßn-b-h-sb-°p-dn-®mWv P\-
kwJym`qan-imkv{Xw ]Tn-°p-∂-sX-¶n¬ \mK-
cn-I, {KmaoW hmk-ÿ-e-ß-fpsS khn-ti-j-
X-I-ƒ F∂n-h-sb-°p-dn-®mWv hmk-ÿe`qan-
im-kv{Xw ]Tn-°p-∂-Xv.

(iii) kmº-ØnI`qan -im -kv {Xw (Economic

Geography): Irjn, hyh-km-bw, hnt\mZk-
©m-cw, hmWn-Pyw, KXm-K-Xw, ASn-ÿm\
kuI-cy-ßƒ, tkh-\-ßƒ F∂n-ßs\ P\-
ß-fpsS hnhn[ kmº-ØnI {]h¿Ø-\-ß-sf-
°p-dn-®p≈ ]T-\w.

(iv) Ncn{X ̀ qan-im-kv{Xw (Historical Geography):
hnhn[ {]tZ-i-ß-ƒ C∂v ImWp∂ hn[-Øn-
em-bn- am-dn-b-Xn\p ]n∂nse Ncn-{X-]-c-amb Imc-
W-ßƒ ]Tn-°p-∂p. ̀ ua-k-hn-ti-j-X-Iƒ°p-
≠m-Ip∂ Imen-I-amb am‰-ßfpw Ncn-{X
`q-an-im-kv{X-Øns‚ ]cn-[n-bn¬s∏-Sp-∂p.

v) cmjv{Sob `qan-im-kv{Xw (Political Geogra-

phy): cmPymXn-¿Øn-Iƒ, \ntbm-PIafi-e-ß-
fpsS AXncp \n›-bn-°¬, sXc-s™-Sp∏v
]›m-Ø-ew, Ab¬cmjv{Sob bqWn-‰p-I-fpam-
-bp≈ ÿm\ob_‘w F∂nh ]Tn-°p∂ Cu
imJ-bn¬ ÿe-ßsf cmjv{So-b kw`-h-ß-
fpsS ]›m-Ø-e-Øn¬ t\m°n-°mWp--∂p.

3. ssPh ̀ qan-imkv{Xw (Bio-geography)

`uXn-I-̀ q-an-im-kv{Xhpw am\-hnI`qan-im-kv{Xhpw
XΩn-ep≈ _‘-Øns‚ ^e-ambn hnImkw
{]m]n-®-XmWv ssPh-`q-an-im-kv{Xw. CXns‚ D]-
im-J-Iƒ NphsS tN¿°p-∂p:

(i) kky`qan-imkv{Xw (Plant Geography):
ss\k¿KnIkky-P-me-ß-fpsS Bhm-k-hy-h-
ÿ-sbbpw Ah-bpsS ÿm\ob hnX-c-W-co-
Xn-sbbpw Ipdn-®p≈ ]T-\w.

(ii) P¥p`qan-imkv{Xw (Zoo Geography): P¥p-
°-fpsSbpw Ah-bpsS hmk-ÿ-e-ßfpsSbpw
ÿm\obhnX-cWco-Xn-Ifpw Ahn-SsØ ̀ qan-
imkv{X khn-ti-j-X-I-sf-bpw-Ip-dn-®p≈
]T\w.

(iii) Bhmkimkv{Xw/Bhmk hyhÿ
(Ecology/Ecosystem): kky, P¥p-h¿K-ß-
fpsS X\Xm-b Bhmkhyh-ÿ-I-sf-°p-dn-
®p≈ imkv{Xob]T-\w.

(iv) ]cn-ÿnXn `qan-imkv{Xw (Environmental

Geography): `qA-]-N-bw, aen-\o-I-cWw
XpSßnb BtKm-f-]m-cn-ÿn-XnI {]iv\-ßsf
kw_-‘n®pw ]cn-ÿnXn kwc-£-W-sØ-°p-
dn®pap≈ D¬°-WvT-bn¬\n-∂mWv ]cn-ÿn-Xn-
`q-an-imkv{Xw F∂ ]pXnb ̀ qan-im-kv{X-imJ
P∑-sa-Sp-Ø-Xv.

`qan-im-kv{X-Øns‚ imJ-Iƒ
(taJem kao-]-\-Øns‚

ASn-ÿm-\-Øn¬)

taJ-em-]-T\w/
{]mtZ-in-I-]-T\w

taJ-em-hn-I-k\w taJ-em-hn-i-I-e\w taJem Bkq-{XWw

hnkvXr-X-ta-Jem
]T\w

kmam-\y-hn-kvXrX
taJ-e-m]-T\w

kq£va-ta-Je
]T\w {Kmamkq-{XWw \Kcmkq-{XWw
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`qan-im-kv{X-Øns‚ imJ-Iƒ
(taJem kao-]-\-{]-Im-cw)

taJem kao-]-\-sa-s¥∂v \nßƒ ]Tn-®p-h-t√m.
Cu kao-]-\-{]-Imcw `qan-im-kv{X-Øn\v 4 imJ-I-
fp≠v.

1. taJem]T\w/{]mtZinI]T\w
(Regional Studies/Area Studies)

CXn¬ hnkvXrXw (macro), kmam\y hnkvXrXw
(meso), kq£vaw (micro), F∂nßs\ aq∂p
Xeßfn¬ taJeIsf°pdn®p≈ ]T\amWv
\S°p∂Xv.

2. taJem Bkq{XWw (Regional Planning)

\l-cm-kq-{XWw {Kmamkq{XWw F∂nh
Dƒs∏Sp∂p.

3. taJem hnIk\w (Regional Development)

4. taJem hniIe\w (Regional Analysis)

Cu hnhcßƒ Dƒs∏SpØn Xbmdm°nb
v̂tfmNm¿ v́ {i≤n°q. (Nn{Xw 1.3)

ta¬∏d™ hnhn[ imJIƒs°ms°bpw
s]mXphmb c≠p LSIßfp≠v. AhbmWv:

(i) XØzimkv{Xw (Philosophy)

(a) `qan-imkv{X Nn¥Iƒ

(b) a\p-jy\pw `qanbpw XΩn-ep≈ ]c-kv]-c-
_‘w/a\pjy Bhm-k-imkv{Xw

(ii) ]T\coXnIfpw kt¶Xßfpw
(Methods and techniques)

(a) Iºyq-´¿ Im¿t´m-{Km^n (`q]-S-\n¿am-W-
imkv{Xw) Dƒs∏-sS-bp≈ Im¿t´m-{Km^n

(b) ]cn-Wm-a-kn-≤m-¥-ßƒ/ÿnXn-hn-h-c-k-t¶-X
ßƒ

(c) ^o¬Uv k¿thIƒ

(d) Pn.]n.Fkv., Pn.sF.Fkv., hnZqckwthZ\w
F∂nh Dƒs∏Sp∂ PntbmC≥^¿am‰nIvkv

Cu kt¶Xßsf°pdns®ms°bp≈ {]mYanI
AdnhpIƒ Practical work in Geography _ Part I

(NCERT 2006) F∂ ]pkvXIØn¬\n∂pw
\nßƒ°v e`n°pw.

`uXnI`qanimkv{Xhpw AXns‚ {]m[m\yhpw

‘Fundamentals of Physical Geography’ F∂
]pkvX-I-Øn-emWv Cu A[ymbw Dƒs∏-Sp-∂-Xv.
hnj-b-Øns‚ km[y-X-Iƒ IrXy-ambn {]Xn-^-en-
∏n-°p-∂-XmWv ]pkvX-I-Øns‚ D≈-S-°w. `qan-
im-kv{X-Ønse  Cu imJ-bpsS {]m[m\yw a\- n-

em-°m≥ {ian-°mw. inem-a-fiew (`qcq-]-ßƒ, \oscm-
gp-°v, `q{]-Ir-Xn), A¥-co£w (AXns‚ kwc-N-\,
LS-\, Imem-h-ÿ-bp-sSbpw A¥-co£ ÿnXn-bpsS
LS-I-ßfpw \nb-{¥-W-ßfpw; Xm]-\n-e, a¿Zw, Im‰p-
Iƒ, h¿j-Ww, Imem-hÿ C\-ßƒ XpS-ßn-b-h),
Pe-a-fiew (kap-{Z-ßƒ, IS-ep-Iƒ, XSm-I-ßfpw
Ah-tbm-S-\p-_-‘n-®p≈ Pe-ta-J-e-I-fpw), ssPh-a-
fiew (a\p-jy-\pƒs∏-sS-bp≈ Poh-cq-]-ßfpw
henb Pohn-Ifpw Ah-bpsS \ne-\n¬∏n-\m-bp≈
kwhn-[m-\-ß-fpw, Blm-c-irw-J-e, Bhmk am\-Z-
fi-ßfpw Bhm-k-k-¥p-e-\-hpw) Ch-sb-°p-dn-s®m-
s°-bp≈ ]T-\-amWv ̀ uXn-I-̀ q-an-imkv{Xw. ‘s]tUm-
P-\knkv’ F∂ {]{In-b-bn-eq-sS-bmWv aÆv cq]w-sIm-
≈p-∂-Xv. CXv amXr-in-e-Iƒ, Imem-h-ÿ, ssPh-{]-
h¿Ø-\-ßƒ, kabw F∂n-hsb B{i-bn-®n-cn-°p-
∂p. kabw AYhm Ime-amWv aÆn\v ]mI-X -h-cp-
Øp-∂Xpw a¨]m-fn-Iƒ cq]w-sIm-≈p-∂-Xn\p
Imc-W-am-Ip-∂-Xpw. ta¬]-d™ Hmtcm -L-S-I-ßfpw
a\p-jysc kw_-‘n-®n-S-tØmfw Gsd {][m-\-am-Wv.
a\p-jy-{]-h¿Ø-\-ß-ƒ°v thZnsbmcp-°p-∂-Xv
`qcq-]-ß-fm-Wv. ka-X-e-ßƒ Irjn-°mbn D]-tbm-K-
s∏-Sp-Øp-∂p. ]oT-̀ q-an-Iƒ h\-ßfpw [mXp-k-ºØpw
{]Zm\w sNøp-∂p. ]¿h-X-ßƒ, ]p¬ta-Sp-Ifpw h\-
ßfpw  hnt\m-Z-k-©m-c- km[y-X-Ifpw Xmgv∂ -{]-tZ-
i-ß-ƒ Pew {]Zm\w sNøp∂ \Zn-I-fpsS D¤-h-tI-
{µ-ß-fp-am-Wv.

\ΩpsS Blm-c-co-Xn-Iƒ, hkv{X-[m-c-Ww,
]m¿∏nS \n¿am-W-co-Xn-Iƒ Ch-sb-sbms° Imem-
hÿ kzm[o-\n-°p-∂p. am{X-a-√, kky-P-me-ßƒ,
Irjn-co-Xn, I∂p-Im-en-h-f¿Ø¬, Nne hyh-km-b-
ßƒ F∂n-h-bnepw Imem-h-ÿbv°v kzm[o-\-ap-≠v.
AtX-k-abw sNdnb CS-ß-fn-¬ Imem-h-ÿbv°p
am‰w-h-cp-Øm≥ kmt¶-Xn-I-hnZy a\p-jys\ {]m]vX-
\m-°n-bn-́ p-≠v. DZm: Fb¿I-≠o-j-W-dp-Ifpw Iqf-dp-
I-fpw.

Xm]-\n-ebpw h¿j-W-hp-amWv h\-km-{µ-X-sbbpw
]p¬ta-Sp-I-fpsS kz`mhsØbpw \n¿W-bn-°p-∂-Xv.
C¥y-bn¬ Im¿jn-I-Xm-f-Øn\v Np°m≥]n-Sn-°p-∂Xv
a¨kq¨ ag-bm-Wv. h¿jWw t]mjn-∏n-°p∂
`qK¿ -̀P-e e-̀ y-X-bmWv XpS¿∂v Irjn°pw Km¿lnI
Bh-iy-Øn-\p-ap≈ Pew e`y-am-°p-∂-Xv. hn`-h-ß-
fpsS Ie-h-d-bmb kap-{Z-ß-sf-°p-dn®v \mw ]Tn-°p-
∂p-≠v. a’y-ß-sfbpw kap{Z Blm-c-ß-sfbpw
Hgn-®p-\n¿Øn-bm¬ kap-{Z-ßƒ [mXp-hn-̀ -h-ß-fm¬
kº-∂-am-Wv. kap-{Z-Øns‚ ASn-Ø-d-bnse amwK-
\okv iI-e-ßƒ th¿Xn-cn-s®-Sp-°p-∂-Xn-\p≈
kt¶Xw C¥y hnI-kn-∏n-®n-́ p-≠v. Irjnt]mse-bp≈



`qan-im-kv{X-w, Hcp ]T-\-hn-jbw 11

1. icn-bmb DØcw Xnc-s™-Sp-sØ-gp-Xp-I.

 (i) NphsS sImSp-Øn-́ p-≈-h-bn¬ ̀ qan-imkv{Xw F∂ ]Z-Øns‚ D]-⁄m-Xm-hmcv?

(a)  sltdm-tUm-́ kv (c)  Keo-entbm

(b) Cdm-tØm-kvX-\okv (d) Acn-tÃm-́ n¬

(ii) NphsS X∂n-cn-°p-∂-h-bn¬ ̀ uXn-I-k-hn-ti-jX GXv?

(a)  Xpd-apJw (c)  ka-Xew

(b)  tdmUv (d) ]m¿°v

(iii) Xmsg X∂n´p≈-hsb icn-bmb tPmUn-I-fm-°q:

1. Imem-hÿm -̀ uXnI-imkv{Xw A. P\-kwJym ̀ qan-imkv{Xw

2. P\-kw-Jym-imkv{Xw B. aÆv ̀ qan-imkv{Xw

3. kaq-l-imkv{Xw C. Imem-hÿmimkv{Xw

4. aÆpimkv{Xw D. kmaqly`qan-imkv{Xw

(a) 1B,2C,3A,4D (c) 1D,2B,3C,4A

(b) 1A,2D,3B,4C (d) 1C,2A,3D,4B

(iv) NphsS \¬In-bn-́ p≈ tNmZy-ß-fn¬ Imcy-̨ -Im-c-W-_-‘-hp-ambn _‘-s∏-́ -tXXv?

(a)  F¥p-sIm≠v? (c)  F¥v?

(b) FhnsS? (d)  Ft∏mƒ?

(v) Xmsg \¬In-bn-́ p-≈-h-bn¬ Imen-I-amb hni-I-e\w \S-Øp∂ imkv{X-taXv?

(a)  kaq-l-imkv{Xw (c)  \c-hw-i-imkv{Xw

(b) ̀ qan-imkv{Xw (d)  Ncn{Xw

\nc-h[n kmº-Øn-I-{]-h¿Ø-\-ßsf kzm[o-\n-°p∂
]p\-cp-]-tbm-K -km[y-amb Hcp hn`-h-amWv aÆv.
aÆns‚ hf-°qdv F∂Xv kzm`m-hn-I-amb {]{In-b-I-
fmepw kmwkvIm-cn-I-amb LS-I-ß-fmepw \n¿W-bn-
°-s∏-Sp-∂-Xm-Wv.

kky-ßƒ, P¥p-°ƒ, a‰v kq£va-Po-hn-Iƒ
F∂nh Dƒs°m-≈p∂ ssPh-a-fi-e-Øns‚
ASn-ÿm-\-amWv aÆn-\-ßƒ.

{]Ir-Xn-hn-̀ -h-ß-fpsS aqey-\n¿W-bhpw ]cn-]m-e-
\hpw \S-Øp∂ hnj-b-ambn `uXn-I-`q-an-im-kv{X-
]-T\w hf¿∂p-sIm-≠n-cn-°p-I-bm-Wv. Cu e£yw
km£m-XvI-cn-°p-∂-Xn\v `uXn-I-]-cn-ÿn-Xnbpw
a\p-jy-cm-inbpw XΩn-ep≈ k¶o¿W-amb_‘w a\-
 n-em-t°-≠Xv A\n-hm-cy-am-Wv. ̀ uXn-I-]-cn-ÿn-Xn-
bmWv hn -̀h-ßƒ {]Zm-\w-sN-øp-∂-Xv. a\p-jy¿ Cu
hn`-h-ßƒ D]-tbm-K-s∏-Sp-Øp-Ibpw Xß-fn-eqsS
kmº-Øn-Ihpw kmwkvIm-cn-I-hp-amb ]ptcm-KXn

F¥mWv `qan-imkv{Xw?

`utam-]-cn-X-e-Ønse {]mtZ-inI sshhn-[y-ß-sf-°p-
dn-®p≈ hnh-c-Whpw hni-Zo-I-c-W-hp-amWv `qan-
im-kv{Xw.

dn®m¿Uv lm¿´vt{jm¨
`utam-]-cn-X-e-Øns‚ hnhn-[-̀ m-K-ß-fn¬ A\p-̀ -h-s∏-
Sp∂ {]Xn-`m-k-ßƒ XΩn-ep≈ hyXym-k-ß-sf-°p-

dn-®p≈ ]T-\-amWv ̀ qan-im-kv{Xw.
sl‰v\¿

Dd-∏p-h-cp-Øp-Ibpw sNøp-∂p. B[p-\n-I-km-t¶-Xn-Ihn-
Zy-bpsS klm-b-tØmsS h¿[n-®-tXm-Xn-ep≈ hn`h
D]-t`mKw temI-Øn¬ C∂v ]mcn-ÿn-XnI Ak-¥p-
en-Xm-h-ÿbv°v Imc-W-am-bn-´p-≠v. AXp-sIm-≠p-
Xs∂ kpÿn-c-hn-I-k\w Dd-∏p-h-cp-Øp-∂-Xn\v
`uXn-I-]-cn-ÿn-Xn-sb-°p-dn-®p≈ sa®-s∏´ [mcW
t\tS-≠Xv AXym-h-iy-am-Wv.

tNmZy-ßƒ
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2. Xmsg \¬In-bn-́ p≈ tNmZy-ßƒ°v 30 hm°p-I-fn¬ DØ-c-sa-gp-XpI:

(i) \nßƒ kvIqfn-te°v t]mIp-tºmƒ ImWp∂ {][m\ kmwkvIm-cnI khn-ti-j-X-Iƒ
Fs¥ms°? Ah XΩn¬ kam-\X-Iƒ Dt≠m? Ah-sb-°p-dn-®p≈ ]T-\-ßƒ `qan-
im-kv{X-Øn¬ Dƒs∏-Sp-tØ-≠-Xpt≠m? Ds≠¶n¬ F¥p-sIm≠v?

(ii) \nß-fpsS kvIqfn¬ h\-a-tlm-’hw BtLm-jn-°m-dpt≠m? \mw C{X-tbsd ac-ßƒ \Sp-
∂-sX-¥n-\mWv? ac-ßƒ Bhm-k- -k-¥p-e\w \ne-\n¿Øp-∂-sX-ßs\?

(iii) \nß-fpsS ho´n¬\n∂pw kvIqfn-se-Øm≥ F{X kabw th≠n-hcpw? hoSn-s\-Xn¿h-i-Øm-
bn-cp∂p \nß-fpsS kvIqsf-¶n¬ kvIqfn-se-Øm≥ F{X kabw th≠n-h-cp-am-bn-cp∂p?
Znh-tk\ kvIqfn-te°pw Xncn-®p-ap≈ \nß-fpsS bm{X-bn¬ Zqcw F¥p kzm[o-\-amWv
sNep-Øp-∂Xv? ka-bsØ ÿm\n-I-ambpw ÿm\sØ ka-b]-c-ambpw am‰m-\m-hptam?

3. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 150 hm°p-I-fn¬ DØ-c-sa-gp-Xp-I:

(i) \nß-fpsS ]cn-k-c-Øp≈ kzm`m-hn-Ihpw kmwkvIm-cn-I-hp-amb {]Xn-`m-k-ßƒ°v am‰-ß-
fp-≠m-Ip-∂p-sh∂v Znh-tk-\ \nßƒ \nco-£n-°p-∂p-≠v. F√m hr£-ßfpw Htc-bn-\-a-√.
\nßƒ ImWp∂ ]£n-Ifpw arK-ß-fp-sa√mw hyXy-kvX-am-Wv. Cu hyXy-kvX-I-sf√mw
\ne-\n¬°p-∂Xv ̀ qan-bn-em-Wv. ̀ qan-im-kv{X-sa-∂Xv ÿe-]-c-amb/ÿm\o-b-amb hyXym-k-
ß-sf-°p-dn-®p≈ ]T-\-am-sW∂v C\n \nßƒ hmZn-°q.

(ii) kmaq-ly-]-T-\-ß-fpsS ̀ mK-ß-fmWv kmº-Øn-I-im-kv{Xw, ]uc-[¿aw, Ncn-{Xw, ̀ qan-imkv{Xw
F∂n-h-sb∂v \nßƒ CXn-\Iw ]Tn-®p-I-gn-™p. Cu hnj-bßƒ XΩn-ep≈ kam-\-X-I-
fpsS ASn-ÿm-\-Øn¬ Ahsb DZv{K-Yn-°m≥ {ian-°q.

t{]mPIvSv {]h¿Ø\w
{]IrXn hn -̀h-amb h\-hp-ambn _‘-s∏´v Xmsg \¬In-bn-cn-°p∂ {]h¿Ø-\-ßƒ ]q¿Øn-bm-°q.

(i) hnhn-[-Xcw h\-ß-fpsS hnX-cWw kqNn-∏n-°p∂ C¥y-bpsS ̀ q]Sw Xbm-dm-°pI.

(ii) cmPysØ h\-ß-fpsS kmº-ØnI {]m[m-\y-sØ-°p-dn®v hnh-cn-°p-I.

(iii) cmP-ÿm-\nse Nn]vtIm-{]-ÿm-\w, DØ-cm-©-ense h\-kw-c-£Ww F∂n-h-bpsS shfn-®-
Øn¬ C¥y-bnse h\-kw-c-£-WØn-s‚ Ncn-{X-sØ-°p-dn®v Hcp hnh-cWw Xbm-dm-°pI.



`qansb kw_-‘n® \nß-fpsS k¶¬∏sa¥mWv?
inem-\n¿an-X-amb I\Ø ]pdw-]m-fn-tbmSp-Iq-Snb
s]m≈-bmb Hcp tKmf-amtWm `qan? A·n-]¿h-X-
kvt^mS-\-ßfpsS Nn{X-ßfpw Zriy-ßfpw \nßƒ
sSen-hn-j-\n-eqsS I≠n-´p-≠m-Ip-at√m? Np´p-s]m-
≈p∂ inem-{Z-h-hpw s]mSn-]-S-e-ß-fpw hmX-I-ß-fpw
Xobpw han°p∂ A·n-]¿h-X-ßƒ ̀ qan-bpsS D≈-d-
sb-∏‰n F¥v [mc-W-bmWv \Ω-fn-te°v ]I-cp-∂Xv?
AXn-̀ -b-¶-c-amb NqSpw a¿Zhpwaqew ̀ qan-bpsS D≈-
d-bn-te°v IS-∂p-sN-√m≥ Ign-bm-Ø-Xn-\m¬ ̀ qan-bpsS
D≈-d-sb-°p-dn®v a\-kn-em-°p-∂-Xn\v ]tcm£-amb
Nne sXfn-hp-Isf ASn-ÿm-\-am-°n-bp≈ \nK-a-\-
ßsf B{i-bn-°p-Isb \n¿hm-l-ap-≈q.

{][m-\-ambpw A¥¿P-\y-amb Nne ̀ ua-{]-{In-b-
I-fpsS D¬∏-∂-ß-fmWv ̀ utam-]-cnXe khn-ti-j-
X-Iƒ. A¥¿P-\yhpw _mly-hp-amb `ua-{]-{In-b-
Iƒ ÿem-Ir-Xn-bn¬ XpS¿®-bmbn am‰-ßƒ hcp
Øp-∂p. A¥¿P\y{]{In-b-Isf Ah-K-Wn®p-sIm≠v
Hcp {]tZ-i-Øns‚ ̀ q{]-IrXn khn-ti-j-X-Iƒ icn-
bmbn a\- n-em-°m-\m-In-√. ̀ q{]-Ir-Xn°v a\pjyPohn-
X-Øn¬ henb kzm[o-\-am-Wp-≈-Xv. AXp-sIm≠p
Xs∂ ̀ q{]-tZ-i- ]cn-Wm-a-ßsf kzm[o-\n-°p∂ i‡n-
I-sf-°p-dn®v \mw a\- n-em-t°-≠-Xp-≠v.

`qh¬°w apX¬ AI-°mºv hsc `ua-h-kvXp-
°ƒ hyXykvX ]mfn-I-fm-bmWv hnX-cWw sNø-s∏-
´n-́ p-≈-sX∂v \nßƒ ap≥ A[ym-b-Øn¬ ]Tn-®-t√m.
Cu ̀ ua-]m-fn-Isf kw_-‘-n® \nK-a-\-ß-fn-te°v
imkv{X-⁄¿ FØn-t®¿∂-sX-ß-s\-sb-∂pw, Hmtcm
`ua-]m-fn-I-fp-sSbpw khn-ti-j-X-Iƒ Fs¥-√m-
sa∂pw Cu A[ym-b-Øn-eqsS \ap°v a\- n-em-°mw.

`qan-bpsS D≈-dsb kw_-‘n®
hnh-c-t{km-X-kp-Iƒ

GI-tZiw 6370 Intem-ao-‰¿ Bc-ap-≈-Xmbn IW-
°m-°p∂ ̀ qan-bpsS AI-°m-ºn¬\n∂pw t\cn-́ p≈
hnh-c-ti-J-cWw Akm-[y-am-Wv. ̀ qan-bpsS D≈-d-sb-
∏-‰nbpw D≈-d-bnse hnhn[Xe-ß-fnse hkvXp-°-

`qan-bpsS D≈d

fpsS khn-ti-j-X-Iƒ kw_-‘n®pw imkv{X-
⁄¿°v Fßs\ A`n-{]m-b-s∏-Sm-\m-Ip-∂p-sh-∂Xv
]e-t∏mgpw \sΩ A¤p-X-s∏-Sp-Øm-dp-≠v. `uam-
¥¿`m-KsØ kw_-‘n® \ΩpsS Adn-hp-I-fn-te-
sdbpw ]tcm-£-amb sXfn-hp-I-fp-sSbpw \nK-a-\-ß-
fp-sSbpw ASn-ÿm-\-Øn-¬ cq]-s∏-´n-´p-≈-h-bm-Wv.
AtXm-sSm∏w {]Xy£\nco-£-W-ßfpw hkvXp-°-
fpsS hni-I-e-\-]-T-\-ßfpw D≈-dsb kw_-‘-n®
]T-\-ßƒ°v apX¬°q-́ m-Ip-∂p.

{]Xy£ hnh-c-t{km-X- p-Iƒ

]T-\-Øn-\mbn G‰hpw Ffp-∏-Øn¬ e`y-am-Ip∂
`ua-h-kvXp-°ƒ {]X-e-in -e-I-fm-Wv. J\n-I-
fn¬\n∂pw tiJ-cn-°p∂ ine-I-sf-bmWv ]T-\-hn-
t[b-am-°m-dp-≈-Xv. B{^n-°-bnse Nne kz¿W-J-
\n-Iƒ°v 3 apX¬ 4 Intem-ao-‰¿hsc XmgvN-bp-≠v.
`utam-]-cn-X-e-Øn¬\n∂pw Xmtg°p t]mIpt¥mdpw
h≥tXm-Xn¬ Xm]w Db-cp-∂-Xn-\m¬ IqSp-X¬
Xmtg°v sNs∂-ØpI Akm-[y-am-Wv. `qh¬°-
Øns‚ IqSp-X¬ Bg-ß-fnse khn-ti-j-X-Iƒ
kw_-‘n® ]cy-th-jWw e£y-an v́ temI-sa-ºmSpw
imkv{X-⁄¿  {Un√nwKv t{]mP-IvSp-Iƒ Gs‰-Sp-Øn-
´p-≠v. CØ-c-Ønep≈ c≠v {][m\ ]≤-Xn-I-fmWv
‘Uo]v Hmjy≥ {Un√nwKv t{]mPIvSv’, ‘C‚-t{K-‰Uv
Hmjy≥ {Un√nwKv t{]mPIvSv’ F∂n-h. B¿´nIv
kap-{Z-Ønse ‘tImem’ bn¬ 12 Intem-ao-‰¿ XmgvN-
bn¬ Xo¿Ø Xpf-bmWv G‰hpw Bg-Øn-ep-≈-Xv.
`qh¬°-Øns‚ hnhn[ Bgß-fn¬\n∂pw e`y-
am-Ip∂ inem-h-kvXp-°ƒ hni-I-e\w sNøp-∂-
Xn-eqsS `uam-¥¿`m-KsØ kw_-‘n® IqSp-X¬
hnh-c-ßƒ t\Sm-\m-Ip∂p.

`uam-¥¿`m-K-sØ-°p-dn®v {]Xy-£-Øn¬ hnhcw
e`n-°p∂ as‰mcp t{kmX-kmWv A·n-]¿h-X-ßƒ.
A·n-]¿h-X-ß-fn-eqsS han-°p∂ inem-{Zhw imkv{X-
⁄¿°v ]cn-tim-[-\m-im-e-I-fn¬ hni-I-e-\-hn-t[-b-
am°mw. Cu inem-{Zht{kmXkp-I-fpsS Bgw Xncn-
®-dn-bpI XnI®pw {]bm-k-I-c-am-Wv.

A[ymbw
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]tcm£ hnh-c-t{km-X-kp-Iƒ
`utam-]-cn-X-eØn¬\n∂pw Bgw IqSp-∂-Xn-\-\p-

k-cn®v Xm]-\n-ebpw a¿Zhpw h¿[n-®p-h-cp-∂-Xmbn
J\n-I-fn¬\n∂pw e`y-am-Ip∂ hnh-c-ß-fpsS
ASn-ÿm-\-Øn¬ \ap°v a\- n-em-°mw.  Bgw IqSp-
∂-Xn-\-\p-k-cn®v inem-h-kvXp-°-fpsS km{µ-Xbpw
h¿[n-®p-h-cp-∂p. Cuhn[w e`n® Xm]-̨ -a¿Z˛km-{µ-Xm-
am-‰-Øns‚ tXmXv ap≥\n¿Øn ̀ qan-bpsS D≈-d-bnse
hnhn[ `mK-ß-fmb Xm]w, a¿Zw, km{µX F∂nh
kw_-‘-n® \nK-a-\-ß-f-n¬ imkv{X-⁄¿ FØn-t®-
cp-∂p. Hmtcm ̀ ua-]m-fn-bp-sSbpw khn-ti-j-X-Iƒ Cu
A[ym-b-Øn¬ {]tXyIw ]cm-a¿in-°p-∂p-≠v.

`qan-bn¬ ]Xn-°p∂ D¬°m-in-e-Isf ]T-\-
hn-t[-b-am-°p-∂-Xn-eqsS imkv{X-⁄¿°v ̀ qL-S-\sb
kw_-‘-n® ]tcm-£-amb [mcW ssIh-cn-°m-\m-bn-
´p-≠v. ̀ ua-]-Zm¿Y-ßƒ°v kam-\-amb hkvXp-°ƒ
XWp-Øp-d-™mWv D¬°m-in-e-Iƒ cq]-s∏-Sp-∂Xv
F∂-Xn\m¬ ̀ qan°pw kam-\-L-S-\-bm-Wp-≈Xv F∂
\nKa-\-Øn-em-sW-Øn-t®¿∂n-́ p-≈-Xv.

`qKp-cp-Xzm-I¿j-Ww, ̀ ua-Im-¥n-Ia-fi-ew, ̀ qIº
-{]-h¿Ø-\-ßƒ F∂n-h-bmWv a‰v {][m\ ]tcm-£-
hn-hc-t{km-X-kp-Iƒ. `qan-bpsS hnhn[ A£mw-
i{]tZ-iß-fn¬ `qKpcp-Xzw A\p-`-h-s∏-Sp-∂Xv
Htc t]mse-b√. {[ph-{]-tZ-i-ßƒ ̀ ua-tI-{µ-tØmSv
IqSp-X¬ ASp-Øm-I-bm¬ AhnsS `qKpcp-Xzw
IqSpXepw a[y-tc-J-m{]-tZ-i-ßƒ `ua-tI-{µ-Øn¬
\n∂pw AI-∂p-\n¬°p-∂-Xn-\m¬ AhnsS ̀ qKpcp-Xzw
Ipd-hp-amWv. hkvXp-°-fpsS ]nfi-Øn-ep≈ hyXym-
khpw ̀ qKpcpXz -hy-Xym-k-Øn\v Imc-W-am-Wv. CØ-
c-Øn¬ hyXykvX Imc-W-ß-fm¬ `utam-]-cn-X-e-
Øn¬ A\p-̀ -h-s∏-Sp∂ ̀ qKpcp-Xz-Øn\v {]Xo-£nX
Af-hn¬\n∂pw hyXym-k-ap-≠m-Ip-∂p. Cu hyXym-
ksØ ‘{Kmhn‰n At\m-aen’ F∂v hnfn-°p-∂p.
{Kmhn‰n At\m-a-ensb ASn-ÿm-\-am°n ̀ qh¬°-h-
kvXp-°-f-psS ]nfi-Øns‚ hyXykvX hnX-c-W-{Iaw
a\- n-em-°mw.

`utam-]-cn-X-e-Øn¬ hyXykvX{]tZ-i-ß-fn¬ \S-
Ønb Im¥n-I-k¿th-Iƒ ̀ qh¬°-Ønse Im¥n-I-
h-kvXp-°-fpsS hnX-c-W-{IasØ kw_-‘n® hnh-c-
ß-ƒ \¬In-bn-́ p-≠v.

`qan-bpsS D≈-dsb kw_-‘n® hnh-c-t{km-Xkp-
I-fn¬ G‰hpw {][m-\-amWv ̀ qI-º--ßƒ. AXp-sIm-
≠p-Xs∂ `qI-º-{]-h¿Ø-\-ß-sf-°p-dn®v \ap°v
hni-Z-ambn ]Tn-t°-≠-Xp-≠v.

`qI-º-ßƒ
`qI-º-X-cw-K-ßsf Ipdn-®p≈ ]T\w `qan-bpsS

]mfn-I-fm-bp≈ LS-\sb shfn-hm-°p-∂p. ̀ qan-°p-≠m-

Ip∂ Iº-\-amWv `qIºw. hnhn[Zni-I-fn-te°v
Xcw-K-cq-]-Øn¬ Du¿÷w tamNn-∏n-°-s∏-Sp∂ Hcp
kzm`m-hnI {]Xn-̀ m-k-am-Wn-Xv.

F¥p-sIm≠v `qan°v Iº-\-ap-≠m-Ip∂p?

`qh¬°-in-em-]m-fn-Iƒ°n-S-bnse hnS-hp-Ifmb
{`wi-ß-fn-eq-sS-bmWv Df-f-d-bn¬\n-∂p≈ Du¿P
-tam-N\w kw`-hn-°p-∂-Xv. Hcp {`wi-Øn\v Ccp-h-i-
ß-fn-ep-ap≈ ine-Iƒ°v hn]-co-X-Zn-i-bn¬ sX∂n-am-
dm-\p≈ {]h-W-X-bp-≠v. F∂m¬ apI-fnse inem-
]m-fn-I-fpsS kΩ¿Zhpw L¿j-Whpw Cu ine-Isf
tN¿Øp-\n¿Øp-∂p. ]c-kv]cw AI-∂p-am-dm-\p≈
ine-I-fpsS {]h-WX L¿j-WsØ AXn-Po-hn-°p∂
kml-N-cy-ß-fn¬ Cu inem-J-fi-ßƒ AXn-th-K-
Øn¬ H∂n-s\m∂v Dc-kn-\o-ßp-∂-Xn\v CS-h-cp-Øpw.
CXv Du¿÷-tam-N-\-Øn\pw XpS¿∂v Xcw-K-cq-]-Øn-
ep≈ Du¿÷-{]-k-c-W-Øn\pw CS-bm-°p-∂p.
`qh¬°-Øn-\p-≈n¬ Du¿÷w tamNn∏n°-s∏-S∂
tI{µ-sØ {]`-h-tI{µw (Focus) AYhm ssl-
t]msk‚¿ (Hypocentre) F∂v hnfn-°p-∂p. hnhn[
Zni-I-fn-te°v {]k-cWw sNø-s∏-Sp∂ ̀ qI-º-X-cw-K-
ßƒ ̀ utam-]-cn-X-e-Øn-se-Øp-∂p. t^m°-kn-t\mSv
G‰hpw ASp-Øp≈ ̀ utam-]-cn-X-e-tI-{µsØ A[n-
tI{µw (Epicentre) F∂mWv hnfn-°p-∂-Xv. t^m°-
kn\v t\¿ap-I-fn-ep≈ Cu ̀ utam-]-cn-X-e-tI-{µ-Øn-
emWv ̀ qI-ºX-cw-K-ßƒ BZyw FØn-t®-cp-∂-Xv.

`qI-º-X-cw-K-ßƒ

F√m kzm`m-hn-I-̀ q-I-º-ßfpw inem-a-fi-e-Øn-emWv
kw -̀hn-°p-∂-Xv. ̀ qan-bpsS D≈-d-bnse hnhn[ ]mfn-
I-sf-∏‰n Cu A[ym-b-Øn¬ {]Xn-]m-Zn-°p-∂p-≠v.
inem-a-fiew F∂Xv `utam-]-cn-X-e-Øn¬\n∂v
]c-am-h[n 200 Intem-ao-‰¿hsc I\-Øn-ep≈
]mfn-bm-Wv. ̀ utam-]-cn-X-e-Øn-se-Øp∂ ̀ qI-º-X-cw-
K-ßsf ‘kokvtam-{Km v̂’ F∂ D]-I-c-W-Øn¬ tcJ-
s∏-Sp-Øp-∂p. kokvtam-{Km-^n¬ ̀ qI-º-X-cw-K-ßƒ
tcJ-s∏-Sp-Øp∂ amXr-I-bmWv Nn{Xw 3.1˛¬.

Nn{X-Øn¬ aq∂v hyXy-kvX-Xcw Xcw-K-ß-fpsS
amXrI {i≤n-®-t√m. `qI-º-ßsf apJy-ambpw

Nn{Xw 3.1 -˛ ̀ qI-º-X-cw-K-ßƒ

P -Xcw-K-ßƒ
S -Xcw-K-ßƒ

{]XeXcw-K-ßƒ

FØn-t®-cp∂ kabw
BbXn
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t_mUn-X-cw-K-ßsf∂pw {]X-e-X-cw-K-ß-sf∂pw
c≠mbn Xcw-Xn-cn-°mw. {]`-h-tI-{µ-Øn¬\n-∂p≈
Du¿P-tam-N-\-Øns‚ ̂ e-ambn cq]-s∏-Sp∂ t_mUn-
X-cw-K-ßƒ `uam-¥¿`m-K-ØpIqSn F√m Zni-I-fn-
te°pw k©-cn-°p-∂p. AXn-\m-emWv Cu XcwK-
ßsf t_mUn-X-cw-K-ßƒ F∂p hnfn-°p-∂-Xv.
t_mUn-X-cw-K-ßƒ `qX-e-in-e-I-fp-ambn {]Xn
-{]-h¿Øn®v {]X-e-X-cw-K-ßƒ F∂ hnti-j-Xcw Xcw-
K-ßƒ krjvSn-°p-∂p. ̀ ua-h-kvXp-°-fpsS km{µ-X-
bv°-\p-k-cn®v ̀ qI-º-X-cw-K-ß-fpsS {]th-K-Ønepw
am‰-ap-≠m-Ip-∂p. km{µ-X-Iq-Snb am[y-a-Øn¬ Xcw-
K-ßƒ IqSp-X¬ thK-Ønepw km{µX Ipd™
am[y-a-Øn¬ Xcw-K-ßƒ Ipd™ thK-Ønepw k©-
cn-°p-∂p. hyXykvX km{µ-X-bp≈ inem-h-kvXp-°-
fn-eqsS IS-∂p-t]m-Ip-tºmƒ Xcw-K-ß-fpsS {]Xn-̂ -
e-\-Ømepw A]-h¿Ø-\-Ømepw Chbv°v KXn-am‰w
kw -̀hn-°p-∂p.

t_mUn-X-cw-K-ßƒ c≠v Xc-Øn-ep≠v: P Xcw-K-
ßfpw S Xcw-K-ß-fpw. G‰hpw thK-Øn¬ k©-cn-
°p-∂-Xn\m¬ ̀ q{]-X-e-Øn¬ BZyw FØn-t®-cp-∂Xv
P Xcw-K-ß-fm-Wv. Cu Xcw-K-ßsf {]mY-an-I-X-cw-K-
ßƒ (Primary Waves) F∂p hnfn-°p-∂p. i_vZ-X-cw-
K-ß-tfmSv kam-\X-bp≈ P Xcw-K-ßƒ°v  Jc˛{Zh
˛hmXI ]Zm¿Y-ß-fn-eqsS k©-cn-°m≥ Ign-bp-∂p.
S Xcw-K-ßƒ `q{]-X-e-Øn-se-Øp-∂Xv P Xcw-K-ß-
tf-°mƒ IqSp-X¬ ka-b-sa-Sp-Øn-´m-Wv. Cu Xcw-K-
ßsf ZznXo-b-X-cw-K-ßƒ F∂v hnfn-°p-∂p. Jc-am-
[y-a-ß-fn¬IqSn -am-{Xta k©-cn-°m≥ Ignbq F∂Xv
S -̨  Xcw-K-ß-fpsS X\Xv khn-ti-j-X-bm-Wv. S Xcw-
K-ß-fpsS Cu khn-ti-jX ̀ qan-bpsS D≈-d-bpsS LS-
\-sb-Ip-dn®v a\-kn-em-°p-∂-Xn\v imkv{X-⁄¿°v
Gsd klm-b-I-am-bn. {]Xn-^-e\w Xcw-K-ß-fpsS
D¬]-X-\-Øn\pw A]-h¿Ø\w Xcw-K-ß-fpsS KXn-
am-‰-Øn\pw Imc-W-am-Ip-∂p. Xcw-K-ß-fpsS KXn-am‰w
kw_-‘n® hnh-c-ßƒ ‘kokvtam-{Km v̂’ D]-tbm-K-
s∏-SpØn a\-kn-em-°m-\m-Ipw. {]X-e-X-cw-K-ß-fmWv
kokvtam-{Km-̂ n¬ G‰hpw HSp-hn-embn hs∂-Ø-∂Xv.
{]X-e-X-cw-K-ßƒ G‰hpw hn\m-i-Im-cn-I-fm-Wv. AXv
ine-I-fpsS ÿm\-am-‰-Øn-\pw, \n¿an-Xn-Iƒ XI¿∂-
Sn-bp∂Xn\pw Imc-W-am-Ip-∂p.

`qI-º-X-cw-K-ß-fpsS KXn-hn-K-Xn-Iƒ

hnhn-[-Xcw ̀ qI-º-X-cw-K-ßƒ hyXykvX Xc-Øn-
emWv k©-cn-°p-∂-Xv. Cu Xcw-K-ßƒ IS-∂p-t]m-
Ip∂ ine-I-fn¬ AXv Iº-\-ap-≠m-°p-∂p. P XcwK-
ß-fpsS Iº\w Xcw-K-Zn-ibv°v kam-¥-c-am-bn-´m-b-
Xn-\m¬ AXv IS-∂p-t]m-Ip∂ ine-I-fn¬ k©m-c-Zn-

i-bn¬ kΩ¿Z-ta¬]n-°p-∂p, X∑qew ]Zm¿Y-
ßƒ°v hnI-mk k-t¶m-N-ßƒ D≠m-Ip-∂p. a‰v aq∂p-
Xcw Xcw-K-ßfpw k©m-c-K-Xn°v ew_-am-bmWv
Iº\w sNøp-∂-Xv. S Xcw-K-ß-fpsS Iº-\w Xcw-K-
Zn-ibv°v ew_-am-bn-´m-bn-cn-°pw. Bb-Xn-\m¬ Cu
Xcw-K-ßƒ \navt\m∂-Xn-Iƒ krjvSn-°p-∂p. {]X-e-
X-cwKßfmWv G‰hpw hn\m-i-I-mcn-I-fmb `qI-º-
X-cw-K-ßƒ.

\ng¬ta-J-e-Iƒ (Shadow Zones)

`qI-º-ta-J-e-I-fn¬\n∂pw hnZq-c-ÿ-ß-fmb tI{µ-
ß-fn¬t]mepw k÷-am-°n-bn-́ p≈ kokvtam-{Km-̂ p-
I-fn¬ `qI-º-X-cw-K-ßƒ tcJ-s∏-Sp-Øs∏Sp-∂p.
F∂m¬ Ne-\tI-{µ-Øn¬\n∂v \n›nX tImWob
AI-e-Øn-ep≈ {]tXyI ÿe-ß-fn¬ Xcw-K-ßƒ
FØn-t®-cm-dn-√. CØcw taJ-e-Isf ‘\ng¬ta-J-e-
Iƒ’ (Shadow Zones) F∂v hnfn-°p-∂p.

Hmtcm `qI-ºhpw hyXykvX \ng¬ta-J-e-Iƒ
krjvSn-°p-∂-Xmbn ]T-\-ßƒ sXfn-bn-®n-́ p-≠v. Nn{Xw
3.2 (a) bpw (b) bpw bYm-{Iaw P Xcw-K-ß-fp-sSbpw
S Xcw-K-ß-fp-sSbpw \ng¬ta-J-eI-sf-bmWv ImWn-
°p-∂-Xv. A[n-tI-{µ-Øn\v 105o hsc tImWnb AI-
e-Øn-ep≈ kokvtam-{Km-^p-I-fn¬ P Xcw-K-ßfpw
S Xcw-K-ßfpw FØn-t®-cp-∂-Xmbn Is≠-Øn-bn-́ p≠v.
F∂m¬ A[n-tI-{µ-Øn\v 145o tImWob AI-e-Øn-
\-∏pdw kokvtam-{Km-̂ p-Iƒ P Xcw-K-ßsf am{Xsa
tcJ-s∏-Sp-Øp-∂p-≈q. S Xcw-K-ßƒ ChnsS FØp-
∂n-√. AXm-bXv 105o apX¬ 145o hsc-bp≈ {]tZ-i-
ßƒ c≠p-Xcw t_mUn-X-cw-K-ß-fp-sSbpw \ng¬ta-
J-e-bmbn Xncn-®-dn-™n-´p-≠v. 105o °v tij-ap≈
{]tZ-i-sØßpw S Xcw-K-ßƒ FØn-t®-cp-∂n√ F∂-
Xn-\m¬ S Xcw-K-ß-fpsS \ng¬ta-Je P Xcw-K-
\n-g¬ta-J-e-sb-°mƒ hfsc hnkvXr-X-am-Wv. CXv
`utam-]-cn-X-e-Øns‚ GI-tZiw 40%˛tØmfw hcpw.
P Xcw-K-ß-fpsS \ng¬ta-Je 105o apX¬ 145o hsc
`qan-sb-Np‰n Hcp {]tXyI taJ-e-bmbn Is≠-Øn-
bn-́ p-≠v. A[n-tI-{µ-Øns‚ bYm¿∞  ÿm\w Adn-
bm-sa-¶n¬ \ng¬ta-J-e-Iƒ \ap°pw Nn{Xo-I-cn-
°m-\m-Ipw.

(]mT-`m -K-Øns‚ Ah-km\w \¬In-bn -´p≈
{]h¿Ø\w t\m°q. Hcp ̀ qI-º-Øns‚ A[n-tI{µw
Fßs\ Is≠-Øm-sa∂v CXn-eqsS a\- n-em-°mw.)

hnhn-[-Xcw `qI-º-ßƒ

(i) sSIvtSm-WnIv ̀ qI-º-ß-fmWv G‰hpw IqSp-X-
embn D≠m-Im-dp-≈-Xv. Hcp {`wi-X-e-Øn-eqsS
ine-Iƒ sX∂n-am-dp-∂-Xn-\memWv CØcw ̀ qI-
ºß-fp-≠m-Ip-∂-Xv.
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(iv) BW-h-̨ -cmk kvt^mS-\-ßƒ aqehpw ̀ qI-º-
ßƒ D≠mImdp-≠v. CØcw `qI-º-ßsf
hnkvt^m-SI `qI-º-ßƒ (Explosion earth-

quake) F∂mWv hnfn-°p-∂-Xv.

(v) Iq‰≥ Pe-kw-̀ -c-Wn-Iƒ ÿnXn-sN-øp∂ {]tZ-
i-ß-fn¬ D≠m-Ip∂ `qI-º-ßsf P\-kw-`-c-
Wo-t{]-cnX (Reservoir induced) `qI-º-ßƒ
F∂v hnfn-°p-∂p.

`qI-º-ßƒ Af-°¬

hym]vXn (Magnitude), Xo{hX (Intensity) F∂nh-
bpsS ASn-ÿm-\Øn¬ ̀ qI-º-ßsf Af-°mw. ̀ qI-
º-Øns‚ hym]vXn dnIvS¿ kvsIbn-en-emWv (Rich-

ter Scale) \n¿W-bn°p∂-Xv. Hcp `qI-º-Øns‚
hym]vXn AXn-eqsS tamNn-∏n-°-s∏-Sp∂ Du¿÷-
Øns‚ tXmXn-\-\p-k-cn-®m-Wv. 0 apX¬ 10 hsc
kwJy-IƒsIm≠v `qI-º-hym]vXn \n¿W-bn-°mw.
C‰m-en-b≥ ̀ qI-º-im-kv{X-⁄-\mb sa¿°m-en-bpsS
(Mercalli) t]cmWv ̀ qI-º-Xo-{h-X-bpsS GI-I-Øn\v
\¬In-bn-´p-≈-Xv. Hcp `qIºw krjvSn-°p∂ \mi-
\-jvS-ß-fpsS ASn-ÿm-\-Øn-emWv `qI-º-Xo-{hX
\n¿W-bn-°p-∂-Xv. ̀ qI-º-Xo-{hXbpsS tXmXv 1 apX¬
12 hsc-bm-Imw.

`qI-º-̂ -e-ßƒ

`qIºw F∂ {]Ir-Xn-t£m`w Xmsg∏-d-bp-∂-
^e-ß-fmWv krjvSn-°p-∂-Xv:

(i) `qI-º\w (Ground Shaking)

(ii) `utam-]-cn-X-e- cq-]-am‰w (Differential ground

settlement)

(iii) Dcpƒs]m-́ -ep-Iƒ (Land slides/Mud slides)

(iv) aÆv Hen-®p-t]m-I¬ (Soil liquifaction)

(v) `qan ]nfc¬ (Ground lurching)

(vi) aÆn-Sn-®n¬/a™n-Sn-®n¬ (Avalanches)

(vii) `qÿ-m\-{`wiw (Ground displacement)

(viii) Pe-kw-̀ -c-Wn-I-fpsS Ic-I-hn-bepw \oscm-gp°v
XS- -s∏-Sepw (Floods in dams and levee fail-

ures)

(ix) Xo (Fire)

(x) \n¿an-Xn-I-fpsS XI¿® (Structural collapse)

(xi) hkvXp-°-fpsS ]X\w (Falling object)

(xii) kp\m-an-Iƒ (Tsunamis)

ta¬∏-d-™-h-bn¬ BZy BsdÆw `qcq-]-
ßƒ°pta¬ am‰-ßƒ krjvSn-°p-∂-hbpw a‰p-≈h
Poh\pw kzØn\pw ̀ oj-Wn-bp-b¿Øp-∂-h-bp-am-Wv.
AXn-i-‡-amb ̀ qI-º-ßƒ IS¬Ø-d-bn¬ cq]-s∏-
Sp-∂-Xns‚ ̂ e-am-bmWv kp\m-an-Iƒ D≠m-Ip-∂-Xv.

Nn{Xw 3.2 (a) (b)

(ii) A·n-]¿h-X-ßƒ kPo-h-amb taJ-e-I-fn¬
A·n-]¿h--XP\y ̀ qI-º-ßƒ (Volcanic earth-

quake) F∂ hnti-j-Xcw sSIvtSm-WnIv
`qI-ºßƒ D≠m-Ip-∂p.

(iii) Xo{h-J-\\ taJ-e-I-fn¬ `qK¿`J\nI-fpsS
ta¬Ø´v XI¿∂-Sn-bp-∂Xv sNdn-b-tXm-Xn¬
BLm-X-X-cw-K-ßƒ krjvSn-°m-dp-≠v. CØcw
`qI-º-ßsf sImfm]vkv ̀ qI-º-ßƒ (Collapse

earthquake) F∂mWv hnfn-°p-∂-Xv.
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kp\m-an-Iƒ `qI-º-ß-f-√, adn®v `qIº BLm-X-
X-cw-K-ßƒ krjvSn-°p∂ Iq‰≥ Xnc-am-e-I-fm-Wv. Hcp
`qI-ºw GXm\pw sk°‚p ka-bw-am-{Xta \o≠p-
\n¬°q. Hcp `qI-º-Øns‚ hym]vXn (Magnitude)
dnIvS¿ kvsIbn-en¬ 5˛¬ IqSp-X-em-sW-¶n¬ AXv
\mi-ßƒ°v CS-h-cp-Øpw.

kw_-‘n®v ASpØ A[ym-bbØn¬ hni-Z-ambn
]cm-a¿in-°p-∂p-≠v. AXn-i-‡-amb `qI-º-ßƒ
(dnIvS¿ kvsIbn-en¬ 8˛¬ IqSp-X¬ hym]vXn-bp-≈h)
A]q¿h-amtb kw -̀hn-°m-dp≈q; Ht∂m ct≠m h¿j-
Øn-sem-cn-°¬ am{Xw. F∂m¬ t\cnb ̀ qI-º-ßƒ
Hmtcm an\n-́ nepw kw -̀hn-°p-∂p-≠mIpw F∂mWv ]T-
\-ßƒ kqNn-∏n-°p-∂-Xv.

`qan-bpsS LS\
`qh¬°w (The Crust)

`qan-bpsS G‰-hpw ]pd-ta-bp≈ Jc-`m-K-amWv
`qh¬°w. inem-\n¿an-X-amb I´n-bp≈ ̀ mK-am-Wn-Xv.
`qh¬°-Øns‚ I\w F√m-bn-SØpw Hcp-t]m-se-b√.
kap-{Z-X-S-̀ q-h¬°-Øn\v h≥I-c-̀ q-h¬°sØ At]-
£n®v I\w Ipd-hm-Wv. kap-{Z-X-S-̀ q-h¬°-Øn\v icm-
icn 5 Intem-ao-‰¿am{Xw I\-ap-≈-t∏mƒ h≥I-c-`q-
h¬°-Øn\v CXv GI-tZiw 30 Intem-ao-‰-dm-Wv.
{][m\ ]¿h-X-\n-c-Iƒ ÿnXn-sN-øp-∂-bn-S-ß-fn¬
h≥I-c-`q-h¬°w IqSp-X¬ I\-Øn¬ \ne-sIm-
≈p∂p. lnam-e-b-]¿h-X-ta-J-e-bn¬ ̀ qh¬°-Øn\v
70 Intem-ao-‰-tdmfw I\-ap-≠v. h≥I-c-̀ q-h¬°-Øns‚
icm-icn km{µX 2.7{Kmw/L\.sk.ao. BWv.
F∂m¬ kap{Z`qh¬°w 3 {Kmw/L\ sk‚n-
ao-‰¿hsc km{µ-X-bp≈ Xmc-X-tay\ ImTn-\y-ta-dnb
ine-I-fm¬ \n¿an-X-am-Wv.

`qI-º-ß-fpsS Bh¿Ø-\X

i‡-amb `qI-º-ßƒ Poh-\pw- kz-Øn\pw
I\Ø \mi-\-jvS-ßƒ krjvSn-°p-∂p. temI-sØ-
√m-bn-SØpw i‡-amb ̀ qI-º-ßƒ°v km[y-X-bn-√.
`qI-º-ß-fp-sSbpw A·n-]¿h-X-ß-fp-sSbpw hnX-cWw

\nb-{¥-W-tc-J-bv°-SpØv `qI-º-Øn¬ XI¿∂ Ddn
taJ-e-bnse Aa≥tkXp ]me-Øns‚ Zriyw

then-tb‰ Xnc-am-e-Iƒ \miwhnX®
ado\ _o®n¬ \n∂p≈ Zriyw

Xmbve-≠n¬ then-tb‰ Xnc-am-e-
Iƒ \miw hnX®Xns‚ Zriyw

{ioe-¶-bnse sImfw-t_m-bn¬ then-tb‰ Xnc-I-fn¬ XI¿∂
hoSp-I-fpsS Ah-in-jvS-ßƒ°n-S-bn-eqsS \S-°p∂ P\w. C≥tUm-t\-jy-bn¬ then-tb‰ Xnc-Iƒ

aqe-ap-≠mb \mi-Øns‚ Zriyw
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am‚n¬ (Mantle)

`qan-bpsS D≈-d-bn¬ ̀ qh¬°-Øn\v sXm´p-Xm-sg-
bp≈ ]mfn-bmWv am‚n¬. ̀ qh¬°sØ am‚n-en¬
\n∂pw th¿Xn-cn-°p∂ ‘tamtlm hn—n-∂X’ (Moho’s

discontinuity) bn¬ XpSßn 2900 Intem-ao-‰¿ hsc
am‚n¬ hym]n-®n-cn-°p-∂p. ̀ qh¬°hpw am‚n-ens‚
D]-cn-`m-Khpw tN¿∂p≈ `mKsØ inem-a-fiew
(Lithosphere) F∂p hnfn-°p-∂p. inem-a-fiew
10 apX¬ 200 Intem-ao-‰¿hsc hyXykvX I\-Øn¬
\ne-sIm-≈p-∂p. inem-a-fi-e-Øn\v sXm´p-Xm-sg-bmbn
A¿[-{Z-hm-h-ÿbn¬ ImW-s∏-Sp∂ AkvX-t\m-kv̂ n-
b¿ am‚n-ens‚ ̀ mK-am-Wv (AkvXt\m F∂ hm°n-
\¿Yw Zp¿_ew F∂m-Wv). GI-tZiw 400 Intem
-ao-‰¿ hsc-bmWv AkvX-t\m-kv̂ n-b¿ hym]n-®n-́ p-≈Xv.
A·n-]¿h-X-ß-fn-eqsS _ln¿K-an-°p∂ inem-{Zh
(am‹) Øns‚ {] -̀h-a-fi-e-amWv AkvX-t\m-kv̂ n-
b¿. ̀ qh¬°-sØ-°mƒ Db¿∂ km{µ-X-bm-Wn-hnsS
(3.4 {Kmw/L.sk.-ao.) A\p-̀ -h-s∏-Sp-∂-Xv.

`ua-tI-{µ-Øn-se-Øp-tºmƒ, AXm-bXv GI-tZiw
6300 Intem-ao-‰¿ XmgvN-bn¬ km{µX 13 {Kmw/L.
sk.-ao. Bbn Db-cp-∂p. apJy-ambpw \n°¬ (Ni),
Ccpºv (Fe) F∂o L\-tem-l-ß-fmemWv Imºns‚
\n¿an-Xn. AXn-\m¬ Imºn\v NIFE F∂pw t]cp-≠v.

A·n-]¿h-X-ßfpw A·n-]¿h-X-P\y
`qcq-]-ßfpw

A·n-]¿h-X-ß-fpsS Nn{X-ßfpw hoUntbm Zriy-
ßfpw \nßƒ I≠n-́ p-≠m-Ip-a-t√m. ̀ uam-¥¿`m-K-Øp-
\n∂v hmX-I-ßƒ, Nmcw, inem-{Zhw, inem-J-fi-ßƒ
XpS-ßn-bh ]pd-¥-≈-s∏-Sp∂ am¿Kß-fm-Wv A·n-
]¿h-X-ßƒ (Volcanoes). kao-]-Im-eØv ta¬]-d™
hkvXp-°-fpsS _ln¿K-a\w D≠m-bn-´p-s≠-¶n¬
AØcw A·n-]¿h-X-ßsf kPoh A·n-]¿h-X-
ßƒ (Active Volcanoes) F∂v hnfn-°mw. `qh¬°-
Øn\v sXm´p-Xm-sg-bmbn ine-Iƒ {Zhm-h-ÿ-bn¬
ÿnXnsNøp∂ Xmc-X-tay\ Db¿∂ km{µ-X-bp≈
AkvX-t\m-kv̂ n-b¿ F∂ taJ-e-sb-∏‰n \nßƒ ]Tn-
®-t√m. ChnsS \n∂mWv inem-{Zhw A·n-]¿h-X-ß-
fn-eqsS ]pd-tØ°v han-°p-∂-Xv. D]-cn-am‚n-en¬
ÿnXn sNøp∂ Cu inem-{Z-hsØ am‹ F∂v hnfn-
°p-∂p. F∂m¬ `utam-]-cn-X-e-Øn-te°v h∂p-
tN-cp∂tXmsS CXn\v ‘emh’ F∂mWv t]cv. emh
-{]-hm-lw, Dcp-In-Øo-cmØ inem-J-fi-ßƒ, A·n-
]¿hX t_mw_p-Iƒ, Nmcw, s]mSn-]-S-e-ßƒ,
\ocmhn F∂nh IqSmsX ss\{S-P≥ kwbp-‡-ßƒ,
kƒ^¿ kwbp-‡-ßƒ, t¢mdn≥, ssl{U-P≥,
B¿K¨ F∂o hmX-Ißfpw A·n-]¿h hkvXp-°-
fn¬ Dƒs∏-Sp-∂p.

hnhn-[-Xcw A·n-]¿h-X-ßƒ

kvt^mS\-kz-`m-h-sØbpw krjvSn-°-s∏-Sp∂
`qcp]-am-Xr-I-I-fp-sSbpw ASn-ÿm-\-Øn¬ A·n-]¿h-
X-ßsf Xcw-Xn-cn-°mw. {][m\ A·n-]¿h-X-ßƒ
NphsS ]d-bp-∂-h-bm-Wv.

jo¬Uv A·n-]¿h-X-ßƒ (Shield Volcanoes)

_kmƒ´v {]hm-l-ßsf Hgn-®p-\n¿Øn-bm¬
jo¬Uv A·n-]¿h-X-ß-fmWv G‰hpw hnkvXr-X-amb
A·n-]¿h-X-ßƒ. lhm-bv Zzo-]nse A·n-]¿h-X-
ßƒ CXn\v DZm-l-c-W-am-Wv. IqSp-X¬ {Zh-kz-`m-h-
ap≈ _kmƒ v́ emh-bmemWv CØ-c-Øn-ep≈ Db-c-
an√mØ A·n-]¿h-X-ß-tf-sdbpw krjvSn-°-s∏-Sp-
∂Xv. s]mXpsh kvt^mS-\m-fl-IX Ipd™ Cu
A·n-]¿h-X-\m-fn-bn-te°v Pew IS-∂p-sN-√m-\n-S-bm-
bm¬ CØcw A·n-]¿h-X-ßƒ hnkvt^m-S-I-am-Ipw.
A·n-]¿h-X-ap-JØv \n∂v Db¿∂p-s]m-ßp∂ emh-
bn¬\n∂v Jc-h-kvXp-°ƒ \nt£-]n-°-s∏ v́ jo¬Uv

Nn{Xw 3.4

AkvX-t\m-kv^n-b-dn\v Xmsg-bp≈ Iogvam‚n¬
Jcm-h-ÿ-bn-emWv

Imºv (The Core)

`qan-bpsS Imºns\ kw_-‘n®v a\-kn-em-°p-∂-
Xn\v ̀ qI-º-XcwK{]th-KsØ ASn-ÿm-\-am-°n-bp≈
]T-\-ß-fmWv klm-b-I-am-b-Xv. am‚n-en\pw Imºn-
\p-an-S-bn-ep≈ AXn¿h-cºv GI-tZiw 2900 Intem
-ao-‰¿ Bg-Øn-em-sW∂v IW-°m-°p-∂p. ]pd-°mºv
(Outer core) {Zhm-h-ÿ-bn-em-Wv. Imºns‚ XpS-°
-̀ m-KØv km{µX 5 {Kmw/L.sk.-ao. BWv. F∂m¬

AkvX-t\m-kv^n-b¿

`qh¬°w
(0˛100 In.ao.

I\w)

am‚n¬

{Zhw

Jcw

Imºv

6.378 Intem-ao-‰¿
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hen -∏ -Øn -ep≈ ]Zm¿Y-ßƒ IqSn -I -e¿∂v
ImWp∂Xn-\m-emWv Chsb tImtºm-kn‰v A·n-
]¿h-X-ßƒ F∂v hnfn-°p-∂-Xv.

Im¬Ud

G‰hpw hnkvt^m-S-I-amb A·n-]¿h-Xß-fm-Wn-Xv.
Cu A·n-]¿h-X-ß-fpsS kv̂ pS-\-Øn-eqsS hkvXp-
°ƒ \nt£-]n®v henb \n¿an-Xn-Iƒ D≠mIp-I-b√,
adn®v XI¿∂-Sn™v K¿Ø-ßƒ krjvSn-°p-I-bmWv
sNøp-∂-Xv. A·n-]¿h-X-apJw XI¿∂-Sn™v cq]-s∏-
Sp∂ hnim-e-K¿Ø-ßsf ‘Im¬Ud’ F∂mWv hnfn-
°p-∂Xv. CØcw A·n-]¿h-X-ß-fpsS hnkvt^m-S-\-
kz-`mhw kqNn-∏n-°p-∂Xv am‹ Ad IqSp-X¬ hen-
∏-Ønepw ̀ q{]-X-e-Øn-t\m-S-SpØpw ÿnXn sNøp∂p
F∂-Xm-Wv.

v̂fUv _kmƒ v́ s{]mhn≥kkv
(Flood Basalt Provinces)

IqSp-X¬ {Zh-kz-̀ m-h-ap≈ emh IqSp-X¬ Zqc-ß-
fn-te°v ]c-°p-∂p F∂-XmWv ^vfUv _kmƒ´v
A·n-]¿h-X-ß-fpsS khn-ti-j-X. temI-Øns‚ ]e
`mKØpw Bbn-c-°-W-°n\v NXp-c-{i-In-tem-ao-‰¿
hnkvXr-Xn-bn¬ hym]n-®p-In-S-°p∂ _kmƒ v́ emhm
]c-∏p-I-fp-≠v. Ch-bn¬ Nne emhm-{]-hm-l-ßƒ°v
50 ao‰-dn-e-[nIw I\-ap-≠v. C¥y-bn¬ alm-cmjv{S
]oT -`q -an - {] -tZ -isØ ‘U°m≥{Sm∏v’ taJe

v̂fUv_kmƒ v́ s{]mhn≥kp-Iƒ°v DØa DZm-l-c-
W-am-Wv. Bcw-̀ -L-́ -Øn¬ Cu {Sm∏vta-Je C∂-sØ-
°mƒ IqSp-X¬ hnkvXr-Xn-bn-te°v hym]n-®n-cp-∂p-
sh∂p hniz-kn-°-s∏-Sp-∂p.

kap-{Zm-¥¿]-¿h-X-\ncm A·n-]¿h-X-ßƒ

temI-k-ap-{Z-ß-fpsS a[y-̀ m-K-Ømbn BsI 70000
Intem-ao-‰-tdmfw \of-Øn¬ ]¿h-X-\n-c-Iƒ cq]s∏-
´n-́ p-≠v. CØcw kap-{Zm-¥¿]-¿hX \nc-I-fpsS io¿j-
`m-KØv A·n-]¿hX kv̂ pS\w Bh¿Øn-®p-≠m-Ip-
∂p. kap-{Zm-¥¿]¿hX \nc-I-sf-∏‰n ASpØ A[ym-
b-Øn¬ hni-Z-ambn ]cm-a¿in-°p-∂p-≠v.

A·n-]¿hX ̀ qcq-]-ßƒ
B¥-cm-t·bcq]-ßƒ

A·n-]¿h-X-ß-fn-eqsS tamNn-∏n°-s∏-Sp∂ inem-
{Zhw XWp-Øp-d™v Bt·-b-in-e-Iƒ cq]-s∏-Sp-∂p.
inem-{Zhw D]-cn-X-e-Øn-se-Øn-b-ti-jtam ̀ qh¬°-
Øn-\p-≈ntem XWp-Øp-d-b-en\v hnt[-b-am-Imw. D]cn-
X-e-Øn-emWv inem-cq-]o-I-cWw \S-°p-∂-sX-¶n¬
AØcw Bt·-b-in-e-Isf A·n-]¿h-X-P-\y-ine-
Iƒ (Volcanic Rocks) F∂pw, `qh¬°-Øn-\p-≈n-
emWv inem-cq-]o-I-cWw \S-°p-∂-sX-¶n¬ Ahsb

jo¬Uv ]¿∆Xw

Nmc-Iq\

A·n-]¿h-X-ß-fpsS a[y-`m-K-Ømbn Iq\-Iƒ
cq]-sa-Sp-°p∂p (Cinder Cones).

tImtºm-kn‰v A·n-]¿h-X-ßƒ
(Composite Volcanoes)

_kmƒ´n-s\-°mƒ NqSp Ipd-™Xpw I´n-bp-≈-
Xp-amb emh-bmWv tImtºm-kn‰v A·n-]¿h-X-ßƒ
Xo¿°p-∂-Xv. s]mXpsh kvt^mS-\m-fl-IX IqSp-X-
emWv Cu A·n-]¿h-X-ßƒ°v. emh-bvs°m∏w Dcp-
ImØ inem-J-fi-ßfpw Nmchpw h≥tXm-Xn¬
h∂p-tN¿∂v A·n-]¿h-X-\m-fn°v Np‰p-]mSpw ]mfn-
I-fmbn ASn-™p-Iq-Sp-∂p. Cßs\ hyXykvX

tImtºm-kn‰v A·n]¿∆Xw
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]mXm-f-in-e-Iƒ (Plutonic Rocks) F∂pw hnfn-°p-∂p.
`qh¬°-Øn-\p-≈n¬ XWp-Øp-d-bp∂ emh hyXy-

emt°m-en-Øp-Iƒ (Lacoliths)

A·n-]¿h-X-P-\y-amb aIp-S-ßƒt]mse ̀ qh¬°-
Øn-\p-≈n¬ cq]-s∏-Sp∂ B¥-cm-t·-b-cq-]-ß-fmWv
emt°m-en-Øp-Iƒ. Xmsg-\n∂pw Ipg¬k-am-\-amb
\mfn-tbm-Sp-Iq-Snb ]c∂ ASn-Ø-́ p≈ emt°m-en-Øp-
Iƒ cq]-s∏-Sp-∂Xv `utam-]-cn-Xew e£y-am°n
\oßp∂ emh am¿K-at[y XWp-Øp-d-bp-∂-Xn-\m-
emWv. I¿Wm-S-I-]o-T-`q-an-bn¬ Fgp-∂p\n¬°p-∂
aIp-Sm-Ir-Xn-bn-ep≈ {Kmss\‰v Ip∂p-Iƒ CØcw
B¥-cm-t·b cq]-ßƒ°v DZm-l-c-W-amWv.

emt∏m-en-Øp-Iƒ (Lapoliths), ^mt°m-en-Øp-

Iƒ (Phacoliths), kn√p-Iƒ (Sills)

`utam-]-cn-X-e-Øn-te°v \oßp∂ inem-{Zhw ine-
I-fnse Xnc-›o-\-amb hnS-hp-I-fn-te°v {]th-in®v
XWp-Øp-d-b-p∂-Xn-eqsS hyXy-kvX-amb B¥-cm-t·-
b-cq-]-ßƒ ssIh-cn-°p-∂p. Ah-Xe B-Ir-Xn-bn¬
(Concave) cq]-s∏-Sp∂ CØcw Bt·-b-cq-]-ßsf
emt]m-en-Øp-Iƒ (Lapoliths) F∂p hnfn-°p-∂p. Xcw-
K-cq-]-Øn¬ inem-{Zhw XWp-Øp-d™v cq]-s∏-Sp∂
Bt·-b-cq-]-ßsf ̂ mt°m-en-Øp-Iƒ (Phacoliths)

F∂p hnfn-°p-∂p. Gsd-°psd Xnc-›o-\-X-e-Øn-
emWv B¥-cm-t·-b-cq-]-ß-sf-¶n¬ kn√p-Iƒ (Sills)

As√-¶n¬ jo‰p-Iƒ (Sheets) F∂p hnfn°p∂p. Xnc-
›o-\-amb Cu Bt·-b-in-em-cq-]-ßƒ°v t\cnb
I\-ta-bp-≈qsh-¶n¬ jo‰p-Iƒ F∂pw I\w IqSp-X-
em-sW-¶n¬ kn√p-Iƒ F∂pw hnfn-°mw.

ssU°p-Iƒ (Dykes)

`qh¬°-in-e-I-fn¬ ew_-Zn-i-bn-ep≈ hn≈-ep-I-
fn-te°v IS-∂p-I-b-dp∂ inem-{Zhw XWp-Øp-d™v
`nØn-Iƒ°v kam-\-amb B¥-cm-t·b cq]-ß-fp-≠m-
°p-∂p. CXmWv ssU°p-Iƒ. ]Sn-™m-d≥ alm-cm-
jv{S-bn¬ s]mXpsh ImW-s∏-Sp∂ B¥-cm-t·-b
-cq-]-ßƒ CØ-c-Øn¬ cq]-s∏-́ -h-bm-Wv.

Nn{Xw 3.5  : A·n-]¿h-X-P\y `qcq-]-ßƒ

kvX-cq-]-ßƒ ssIs°m-≈p-∂p. Cu inem-cq-]-ßsf
B¥-cm-t·-b-in-em-cq-]-ßƒ F∂p hnfn-°p-∂p. Nne
Bt·-b-inem-cq-]-ß-fmWv Nn{X-Øn¬ (Nn{Xw 3.5).

_mtØm-en-Øp-Iƒ (Batholiths)

`qh¬°-Øns‚ AKm-[-X-I-fn¬ `oa-amb Af-
hn¬ inem-{Zhw XWp-Øp-d™v cq]-s∏-Sp∂ G‰hpw
henb B¥-cm-t·-b-cq-]-ß-fmWv _mtØm-en-Øp-
Iƒ. XpS¿®-bmb A]-c-Z-\-{]-{In-b-I-fn-eqsS
D]-cnX-e-h-kvXp-°ƒ \o°w sNø-s∏-Sp-∂-Xn-eqsS
am{Xta _mtØm-en-Øp-Iƒ D]-cn -X-e-Øn¬
Zriy-am-I-s∏-Sp-I-bp-≈q. AXn-hn-kvXrX-ambpw Intem-
ao-‰-dp-I-tfmfw XmgvNbnepw cq]-s∏-Sp∂ Cu
B¥-cm-t·-b-cq-]-ßƒ {Kmss\‰v ine-I-fm-Wv.
H∂msI XWp-Øp-d™ am‹m Ad-I-fmWv hmkvX-
h-Øn¬ _mtØm-en-Øp-Iƒ.

{]h¿Ø\w: A[n-tI{µw (Epicentre) I≠p-]n-Sn°mw

aq∂v kokvtam-{Km^v tÃj-\p-≈n¬ P Xcw-K-ßfpw  S Xcw-K-ßfpw FØn-t®-cp∂ kabw kw_-‘n-®-hn-hcw
CXn-\mbn Bh-iy-am-Wv.
{]h¿Ø-\-L-́ -ßƒ

1. e`y-amb aq∂v kokvtam-{Km^v tÃj-\p-I-fn¬ Hcp \n›nX `qI-ºsØ XpS¿∂v P Xcw-K-ßfpw S Xcw-K-ßfpw
FØp∂ kabw Is≠-Øp-I.

2. Hmtcm tÃj-\nepw P Xcw-K-ßfpw S Xcw-K-ßfpw FØn-t®-cp∂ ka-b-Ønse A¥cw IW-°m-°p-I. (Xcw-K-
ßƒ FØn-t®-cm-s\-Sp-°p∂ kabw Ne-\-tI-{µ-Øn¬\n∂pw kokvtam-{Km-̂ n-te-°p≈ Zqc-Øn\v B\p-]m-Xn-I-
am-bn-cn-°pw)

A. Basic rule : Hmtcm sk°‚ v kabm--¥-chpw kqNn-∏n-°p-∂Xv ̀ qIºw 8 Intem-ao-‰¿ AI-se-sb-∂m-Wv.
3. ta¬∏-d™ Hmtcm tÃj-\n-sebpw ka-bm-¥-csØ Zqc-ambn am‰pI (sk°‚ v ka-bm-¥-csØ  8 sIm≠v

KpWn-°pI)

tImtºm-
kn‰v A·n-
]¿hXw

emhm]oT
{]tZiw

kn¬

A·n-]¿hX
\mfn

Nmc-Iq-\-bv°p-
≈n¬ ÿnXn
sNøp∂
Im¬Ud

A·n]¿h-XsØ
Np‰n ÿnXn sNøp∂

ssU°p-Iƒ

emhm
]oT`qan

Nmc-Iq\

ssU°v

_mtØm-enØv

A
]-c-Z

nX

emt
°

m-e
nØ

v

emt°m-enØv

A·n-]-h¿h-X-\mfn

emh-{]-hmlw

Nmc-{]-hmlw
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Data

           Arrival time of

Station     P-waves             S-waves

Hour  Min.  Sec.      Hour   Min.   Sec.

   S1 03       23    20 03      24     45

   S2 03       22    17 03      23     57

   S3 03       22    00 03      23     55

Scale of the map 1cm. = 40km.

4. Hcp ̀ q]-S-Øn¬ kokvtam-{Km v̂ tÃj-\p-Iƒ bYm-ÿm-\-ß-fn¬ AS-bm-f-s∏-Sp-Øp-I.
5. kokvtam-{Km^v tÃj-\p-Iƒ tI{µ-am-°n-s°m≠v Ign-™-L-´-Øn¬ IW-°m-°nb Zqcw Bc-am-sb-SpØv hrØ-

ßƒ hc-bv°p-I (`q]-S-Øns‚ tXmXn\v B\p-]m-Xn-I-ambn Zqcw IW-°m-°p-I).
6. aq∂v hrØ-ßfpw ]c-kv]cw IqSn-t®-cp∂ tI{µ-am-bn-cn°pw {]kvXpX ̀ qI-º-Øns‚ A[n-tI{µw (Epicentre)

km[m-cW Iºyq-́ ¿ A[n-jvTn-X-am-bmWv A[n-tI{µw IW-°m-°p-∂-Xv. CXn-\mbn ̀ qh¬°-L-S\ ]cn-K-Wn-°p∂p.
CXn-eqsS GI-tZiw IrXy-X-tbmsS (\qdv ao‰-dn-\-Sp-Øp-am{Xw hyXym-k-ap-≠m-tb-°mw) A[n-tI{µw Is≠-Øm-\m-Ip∂p.
ChnsS hnh-cn® {]h¿Ø\w A[n-tI-{µ-\n¿W-b-Øn-\mbn kzoI-cn-®p-t]m-Ip∂ bYm¿Y-{]-{In-b-bpsS efn-X-amb
Bhn-jvIm-cw am{X-am-Wv.

NphsS \¬In-bn-´p≈ Nn{X-Øn¬ CØ-c-Øn¬ A[n-tI{µØns‚ ÿm\w \n¿W-bn-®n-´p-≈Xv t\m°q. CXn-
\mbn D]-tbm-K-s∏-Sp-Ønb hnh-c-ßƒIqSn ]´n-Im-cq-]-Øn¬ \¬In-bn-́ p-≠v. \nßfpw {ian®p t\m°p-a-t√m.

1. icn-bmb DØcw Xncs™-Sp-sØ-gp-XpI.

(i) \¬In-bn-́ p≈Xn¬ GXv ̀ qI-º-X-cw-K-ß-fmWv G‰hpw hn\m-i-Im-cn-bm-bn-́ p-≈Xv?

(a) P Xcw-K-ßƒ (c)  {]X-e-X-cw-K-ßƒ

(b) S Xcw-K-ßƒ (d) Ch-sbm-∂p-a√

(ii) `qan-bpsS D≈-dsb kw_-‘n® {]Xy-£-hn-h-c-t{km-X v GXv?

(a)  ̀ qI-º-X-cw-K-ßƒ (c) Kpcp-Xzm-I¿jW _ew

(b) A·n-]¿h-X-ßƒ (d) ̀ ua-Im-¥n-IXzw

(iii) ‘U°m≥ {Sm∏v’ taJe cq]-s∏-́ Xv GXp-Xcw A·n-]¿hX {]h¿Ø-\-Øn-eq-sS-bmWv?

(a)  jo¬Uv (c) tImtºm-kn‰v

(b) ̂ vfUv _kmƒ v́ (d) Im¬Ud

(iv) Xmsg \¬In-bn-́ p-≈-h-bn¬ inem-a-fi-e-sØ-°p-dn-°p∂tXXv?

(a) D]-cn-am‚nepw At[m-am‚nepw (c) ̀ qh¬°hpw Imºpw

(b) ̀ qh¬°hpw D]-cn-am‚nepw (d) am‚nepw Imºpw

2. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v  30 hm°n¬ Ihn-bmsX DØ-c-sa-gp-Xp-I.

(i) t_mUn-X-cw-K-ßƒ F∂m-se¥v?

(ii) `qan-bpsS D≈-d-sb- kw-_-‘n® {]Xy-£-hn-h-c-t{km-X- p-I-fpsS t]sc-gp-Xp-I.

(iii) `qI-º-X-cw-K-ßƒ \ng¬ta-J-e-Iƒ krjvSn-°p-∂-sX-¥p-sIm≠v?

(iv) `qI-º-{]-h¿Ø-\-ßƒ IqSmsX at‰-sX√mw ]tcm-£- hn-h-c-t{km-X- p-I-fn¬\n∂v ̀ qan-bpsS
D≈-d-sb-°p-dn®v hnhcw e`n-°p∂p?

3. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 150 hm°n¬ Ihn-bmsX DØ-c-sa-gp-Xp-I:

(i) `qI-º-X-cw-K-ßƒ Ah IS-∂p-t]m-Ip∂ inem-]m-fn-I-fn¬ krjvSn-°p∂ ̂ e-ßƒ Fs¥√mw?

(ii) B¥-cm-t·b inem-cq-]-ßƒ F∂m-se¥v? hnhn-[-Xcw B¥-cm-t·b cq]-ßƒ hnh-cn-
°pI.

tNmZy-ßƒ



`qan-bpsS D¤-hw, LS\ F∂nh \nßƒ a\- n-
em-°n. temI-`q-]Sw \nßƒ°v  ]cn-Nn-X-am-Wv. ̀ qan-
bn¬ 29% am{X-amWv Ic-{]-tZ-iw. Cu Ic-bpsS Acn-
Ip-I-fpsS LS\ Hcp-t]m-se-bm-bn-cp-∂n-√, Hcn-°-epw.
kpZo¿L-amb Ime-b-f-hp-I-fn¬ h≥I-c-I-f-psS
ÿm\-Øn\v am‰-ap-≠m-hp-∂p-≠v. Zi-e-£-°-W-°n\v
h¿j-ßƒsIm-≠p-≠m-bn-´p≈ Cu ÿm\-am‰w
XpS¿∂pw \S-°pw. AXm-b-Xv, C\nbpw Ime-ta-sd-°-
gn -bp-tºmƒ h≥I-c-I-fpsS ÿm\w C∂p-≈-
Xn¬\n∂pw hn`n-∂-am-bn-cn-°pw. ̀ oam-I-mc-amb h≥I-
c-Iƒ \oßp-Itbm? A¤p-Xw-Xs∂ At√? Fß-
s\-bmWv imkv{X-⁄¿ h≥I-c-I-fpsS ]q¿h-ÿm-
\-ßƒ a\-kn-em-°p-∂Xv? Ah-bpsS `mhn-N-e-\
-Zn-ibpw ÿm\hpw IW°qIq´p-∂Xv? CtX-°p-dn-
s®ms° hni-Zo-I-cn-°p∂ A[ym-b-am-Wn-Xv.

h≥I-c-hn-ÿm-]\w
A‰v-em‚nIv kap-{Z-Øns‚ Ccp Xoc-ß-fp-sSbpw

BIrXn \nco-£n-°q. ]e  Xoc Acn-Ip-Iƒ°pw
XΩn¬ tN¿® tXm∂p-∂nt√? CØ-c-Øn¬ hSt°
Ata-cn°bpw sXt° Ata-cn-°bpw B{^n-°bpw
bqtdm-∏p-sams° {]mNo-\-Im-eØv H∂m-bn-cp-∂n-
cn°mw F∂ kwibw hfsc apºp-Xs∂ imkv{X-
⁄-∑m¿ {]I-Sn-∏n-®n-cp-∂p. e`y-amb sXfn-hp-Iƒ
{]-Imcw 1596˛¬ F{_lmw Hm¿´o-en-bkv F∂ U®v
`q]-S-\n¿am-Xm-hmWv CØ-c-samcp km[yX BZy-ambn
apt∂m´ph®-Xv. ]n∂oSv At‚m-Wntbm s]√n-{Kn\n
ta¬kq-Nn-∏n® h≥I-c-Isf tN¿Øp-h-c® Hcp ̀ q]Sw
Xbm-dm-°p-I-bp-≠m-bn. F∂m¬ 1912˛¬ P¿a≥ Imem-
h-ÿm-im-kv{X⁄-\mb B¬s{^Uv sh·-dmWv
‘h≥I-cm-hn-ÿm-]\ kn≤m¥’sa∂ t]cn¬ h≥I-
c-I-fp-sSbpw kap-{Z-ß-fp-sSbpw hnX-c-WsØ kw_-
‘n® hmZ-KXn ka-{K-ambn Ah-X-cn-∏n-®-Xv.

sh·-dpsS kn≤m-¥-{]-Imcw C∂p≈ h≥I-c-I-
sf√mw Hcp ImeØv H∂p-tN¿∂m-bn-cp∂p ÿnXn
sNbvXn-cp-∂-Xv. B _rl-Zvh≥I-cbv°v At±lw
‘]m≥Pnb’ F∂p t]cv \¬In. (‘]m≥’ F∂m¬

h≥I-c-I-fp-sSbpw
kap-{Z-ß-fp-sSbpw hnX-cWw

A[ymbw

apgp-h≥, ‘Pnb’ F∂m¬ `qan). AXn\p Np‰p-ambn
]¥-emk F∂ _rl-Zvk-ap-{Zhpw (]m≥-˛-ap-gp-h≥,
Xem-k-̨ -k-ap-{Zw) ÿnXn sNbvXn-cp-∂p. GI-tZiw 200
Zi-e£w h¿j-ßƒ°papºv ]m≥Pnb IpdptI
]nf¿∂p amdm≥ XpS-ßn. CXn¬ hS-°≥`mKw
eutdjy F∂pw sX°≥`mKw tKm≠zm-\mem‚ v
F∂pw Adn-b-s∏-́ p. XpS¿∂v Ah ho≠pw ]e-Xmbn
]nf-cp-Ibpw C∂p ImWp∂ h≥I-c-I-fmbn ]cn-W-
an-°p-Ibpw sNbvXp. Xs‚ kn≤m-¥-Øn\v \nc-h[n
A\p-Iq-e-sX-fn-hp-Ifpw At±lw tiJ-cn-°p-I-
bp-≠mbn.

h≥Ic hnÿm-]-\-Øns‚ A\p-Iqe
sXfn-hp-Iƒ
h≥I-c-I-fpsS Acn-Ip-I-fpsS tN¿®
(Cu¿®-hmƒ tN¿®)

B{^n-°-bp-sSbpw sXt° Ata-cn-°-bp-sSbpw
Xoc-ßƒ XΩn¬ A¤p-X-I-c-amw-hn[w tN¿®-bp-≠v.
sh·¿ apt∂m-´p-h® {][m-\-s∏´ sXfn-hm-bn-cp∂p
CXv. ]n¬°m-eØv 1964˛¬ _p≈m¿Uv F∂ imkv{X-
⁄≥ Iºyq-́ ¿ t{]m{Km-ap-I-fpsS klm-b-tØmsS
Ccp-h≥I-c-I-fp-sSbpw Acn-Ip-I-ƒ tN¿Øp-sIm≠v
Hcp `q]Sw Xbm-dm-°p-I-bp-≠m-bn. \ne-hnse Xoc-
tc-J-bv°p-]-Icw 1000 ̂ mXw Bg-Ønse AXn-cp-Iƒ
tN¿Øv ̀ q]Sw hc-®-t∏mƒ Ah IrXy-ambn tbmPn-
®n-cp-∂p.

kap-{Z-Øns‚ Ccp-I-c-I-fn-sebpw ine-I-fpsS
ka-{]mbw

{_ko-ens‚bpw ]›na B{^n-°-bp-sSbpw Xoc-
sØ ]pcm-X\inem-]m-fn-Iƒ°v 2000 Zi-e£w
h¿jw ]g-°-ap-≈-Xmbn Is≠-Øn-bn-´p-≠v. kao-]-
Im-eØv \ne-hn¬h∂ tdUn-tbm-sa-{SnIv Ime-K-W-
\m-coXn D]-tbm-Kn®v temI-Ønse CXc Xoc-ta-J-e-
I-fn-ep≈ ine-Iƒ ]T-\-hn-t[-b-am-°n-b-t∏mgpw Xoc-
ß-fnse inem-]m-fn-Iƒ°v ka-{]m-b-am-sW∂ \nK-a-
\-Øn-emWv FØm≥ Ign-™n-́ p-≈-Xv.  sXt° Ata-
cn-°-bp-sSbpw ]Sn-™mtd B{^n-°-bp-sSbpw
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kap-{Z-X-S-\n-t£-]-ß-fn¬ G‰hpw ]g-bXv Ppdm-knIv
Ime-L-́ -Øn-te-Xm-Wv. B Ime-L-́ -Øn\v apºv Ccp
h≥I-c-Iƒ°p-an-S-bn¬ kap{Zw D≠m-bn-cp-∂n√ F∂m-
WnXv kqNn-∏n-°p-∂-Xv.

Snss√‰v \nt£-]-ßƒ (Tillite deposits)

lnam-\n-I-fpsS \nt£-]-W-̂ -e-am-bp-≠m-bn-́ p≈
Ah-km-Z-in-e-IfmWv Snss√-‰p-Iƒ. C¥y-bnse
tKm≠zm\mIme-L-´-Ønse Ah-km-Z-\n-t£-]-
ßƒ°v kam-\-am-bh Z£n-Wm¿[-tKm-f-Ønse Bdp
`q{]-tZ-i-ß-fn-embn ImW-s∏-Sp-∂p-≠v. Cu taJ-e-I-
fnse inem-]m-fn-I-fpsS Nph-Sp-̀ m-KØv I\Ø Snss√‰v
\nt£-]-ß-fpsS km∂n-[y-ap-≠v. CXv Cu taJ-e-
bn¬ hym]-I-ambpw Zo¿L-Im-e-tØm-fhpw \ne-\n-∂n-
cp∂ lnam-\ob Ime-L-́ -sØ-°p-dn®v kqN\ \¬Ip-
∂p. C¥y-sb-Iq-SmsX B{^n-°, ̂ mIvem‚ v Zzo]p-
Iƒ, aU-K-mkvI¿, A‚m¿´n-°, Bkvt{S-enb F∂n-
hn-S-ß-fnepw tKm≠zm\-in-e-I-fpsS XpS¿® Is≠-Øn-
bn-́ p-≠v. CXv Cu h≥I-c-I-fpsSsb√mw kam-\-̀ u-a-
N-cn-{X-Øn-te°v hnc¬Nq-≠p-∂p. am{X-hp-a-√, Snss√-
‰ns‚ km∂n[yw Cu h≥I-c-I-sf-√mw-Xs∂ {]mNo\
Imem-h-ÿ-sbbpw h≥I-c-I-fpsS hnÿm-]-\-
sØbpw kw_-‘n® A\n-tj-[y-amb sXfn-hm-Wv.

tπk¿ \nt£-]-ßƒ
B{^n-°-bnse Lm\-bpsS Xoc-{]-tZ-iØv Dd-hnS

ineI-fn-√m-sX-Xs∂ kz¿W-k-ºp-jvS-amb tπk¿
\nt£-ßƒ ImW-s∏-Sp-∂Xv A¤p-X-I-c-amb
hkvXpX-bm-Wv. F∂m¬ kz¿W-k-ºp-jvS-amb inem-
]m-fn-Iƒ sXt° Ata-cn-°-bnse {_kn-en¬
ImW-s∏-Sp-∂-Xv. Cu c≠v `qJ-fi-ßfpw Hcp
-Im-eØv H∂m-b-cp-∂p-sh-∂-Xns‚ kqN-\-bm-Wv.

t^mkn-ep-I-fpsS hnX-cWw
Icbnepw ip≤-P-e-Ønepw Pohn-°p∂ ]e

kam\-k-ky-P-¥p-h¿K-ßfpw hnim-e-amb kap-{Z-
Øns‚ Ccp-I-c-I-fnepw ImW-s∏-Sp-∂p. Poh-Pm-e-ß-
fnse Cu hnX-cWw Fßs\ hni-Zo-I-cn-°m-\m-hp-
sa-∂-XmWv imkv{X-tem-I-Øns‚ Hcp {][m\ ka-
ky. DZm-l-c-W-am-bn, sea¿ F∂-bn\w Ipc-ßp-I-
fpsS km∂n[yw C¥y, aU-Km-kvI¿, B{^n°
F∂n-h-S-ß-fn-ep-≠v. Cu `q{]-tZ-i-ß-sf√mw Hcp
ImeØv H∂m-bn-cp-∂n-cn°mw F∂ \nK-a-\-Øn¬\n-
∂mWv ChnSw H∂msI seaq-dnb F∂p hnfn-°-s∏-
Sp-∂-Xv.

AXp-t]mse t^mkn¬ sXfn-hp-Iƒ. Bgw Ipd-
™Xpw D∏p-c-k-ap-≈-Xp-amb Pem-i-b-ß-fn¬ hkn-
®n-cp∂ antkm-tkm-dkv F∂ sNdp Dc-K-Øns‚
t^mkn-ep-Iƒ {_ko-ense sFtd-h¿ inem-]m-fn-I-
fnepw (Iraver formation) Z£nW B{^n-°-bn¬

Z£n-W-tI∏v s{]mhn≥knepw am{X-am-Wp-≈-Xv. Ccp
{]tZ-i-ßfpw C∂v GI-tZiw 4800 Intem-ao-‰¿
AI-e-Øn¬ kap-{Z-Øm¬ th¿Xncn°s∏-́ n-cn-°p-∂p.

Ne-\-Øn\v Imc-W-amb _ew
{[pthm-∑pJ Ne-\-_-ehpw (Polar fleeing force),

then-_e (Tidal force) hpamWv h≥I-c-I-fpsS Ne-
\-Øn\p Imc-W-ambn B¬{^Uv sh·¿ hni-Zo-I-
cn-°m≥ {ian-®-Xv. { -̀a-Ww-aq-e-amWv a[y-̀ mKw A¬]w
]pd-tØ°v X≈nb BIrXn ̀ qan°v ssIh-∂n-́ p-≈Xv
F∂ Imcyw {]tXyIw Hm¿°p-a-t√m. h≥I-c-Iƒ
apdn™p-\o-ßn-bXpw {`a-Ww-aq-e-amImw F∂mWv
At±-l-Øns‚ Hcp \nK-a-\w. N{µ\pw kqcy\pw
`utam-]-cn-X-e-Øn¬ sNep-Øp∂ Kpcp-Xzm-I¿jW
_e-amWv kap-{Z-Øn¬ then-Iƒ°v Imc-Ww.
Zo¿LImew Cu _e-a-\p-`-h-s∏-Sp-tºmƒ Ah
h≥I-c-I-fpsS hn`-P-\-Øn\pw hnÿm-]\Øn\pw
Imc-W-am-Ip-sa-∂-t±lw hniz-kn-®p. F∂m¬ imkv{X-
temIw ta¬∏d™ c≠p _e-ßfpw h≥I-c-hn-ÿm-
]-\-Øn\v Xosc A]-cym-]vX-am-sW∂ \nK-a-\-Øn-em-
bn-cp-∂p.

hnÿm-]-\m-\-¥c ]T-\-ßƒ
c≠mw-tem-I-bp-≤m\-¥c ImeØv IS-ens‚

ASn-Ø-́ ns\ kw_-‘n®v At\Iw ]pØ-\-dn-hp-Iƒ
e`n-®p. CtX-Øp-S¿∂v kap-{Zm-¥¿`m-KsØ inem-hn-
⁄m-\ob LS-\-sb-∏‰n \nc-h[n ]T-\-ßƒ \S-°p-
I-bp-≠m-bn. IS-ens‚ ASn-Ø-d-bpsS ̀ q]-S-\n¿amW
{]{In-b-bn-eqsS e`n® hnh-c-ßƒ h≥I-c-I-fp-sSbpw
kap-{Z-ß-fp-sSbpw hnX-c-W-sØ-°p-dn-®p≈ ]T-\-
ßƒ°v ]pXnb Znim-t_m[w \¬In.

kwh-l-\-{]-hml kn≤m¥w

1930˛I-fn¬ B¿X¿ tlmwkv F∂ imkv{X-⁄≥
`qan-bpsS am‚n-en¬ kwh-l\{]hm-l-ß-fpsS
km[yX Nq≠n-°m-´n. AWp-hn-In-c-W-ti-jn-bp≈
aqe-I-ß-fpsS km∂n[ywaqew am‚-en-ep-≠m-Ip∂
Xm]-hyXn-bm-\-amWv kwh-l-\-{]-hm-l-ß-fp-≠m-°p-
∂-sX∂v At±lw hmZn-®p. Cu kwh-l-\-{]-hm-l-
ßƒ h≥I-c-Iƒ AS¿∂p amdp-∂-Xn\v Imc-W-am-
Ip∂p F∂-Xm-bn-cp∂p Cu kn≤m-¥-Øns‚ ImX¬.
CXns‚ shfn-®-Øn¬ B[p-\nI imkv{X-⁄¿
h≥I-c-hn-ÿm-]\ kn≤m¥w \ncm-I-cn-®p.

IS¬Ø-d-sb kw_-‘n® hnh-c-ti-J-cWw
bp≤m-\-¥c Ime-L-´-Øn¬ IS-ens‚ ASn-Ø-

´ns\ kw_-‘-n®v \S∂ hym]-I-amb ]cy-th-j-W-
ßƒ H -́\-h[n hnh-c-ßƒ shfn-®-Øp-sIm-≠p-h-cnI-
bp-≠m-bn. IS¬Ø-d-Iƒ apºv Icp-Xn-bn-cp-∂-Xp-
t]mse tIhew hnim-e-amb ka-Xewam{X-a-√, adn®v,
apßn-t∏mb ]¿h-X-\n -c -Iƒ, h≥I-c -I-fpsS
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Acn-tImSp tN¿∂ AKm-[-K¿Ø-ßƒ F∂n-ßs\
\nc-h[n ̀ qcq-]-ßƒ \nd-™-XmWv kap-{Z-X-S-̀ q-{]-Ir-
Xn. A·n-]¿h-X-kvt^m-S-\-ß-fm¬ kPo-h-amWv
kap{Zm-¥¿]-¿h-X-\n-c-Iƒ. kap-{Z-Øn-\-Sn-bnse ine-
I-fpsS {]mbw h≥I-c-bn-te-Xn-t\-°mƒ \t∂ Ipd-
hm-sW∂p Is≠-Øm≥ Ign-™p. AXp-am-{X-a√
kap-{Zm-¥¿]-¿hX\n-c-I-fpsS Ccp-h-i-ß-fnepw Xpey
AI-e-Øn-ep≈ `mK-ß-fnse ine-I-fpsS LS-\,
{]mbw F∂n-hbnepw A¤p-XI-c-amb kmayw Is≠-
Øm-\m-bn.

kap-{Z-X-S-̀ q-{]-IrXn (Ocean floor configuration)

Bgw, ̀ q{]-IrXn F∂n-h-bpsS ASn-ÿm-\-Øn¬
kap-{Z-X-S-̀ q-{]-Ir-Xn-sb aq∂v {][m-\-̀ m-K-ß-fmbn Xncn-
°mw. h≥I-c-bpsS AXn-cp-Iƒ, Bg-°-S¬ XS-ßƒ,
kap-{Zm-¥¿]-¿h-X-\n-c-Iƒ F∂n-h-bm-W-h. kap-{Zm-
¥¿`q-{]-Ir-Xn-bpsS hni-Zmw-i-ßƒ 13˛mw A[ym-b-
Øn¬ \¬In-bn-́ p-≠v.

ssZ¿Ly-ta-dnb ]¿h-X-\n-c-I-fpw Ch-X-s∂. a[y-
`mKØv {`wiw, AXn-\n-cp-h-ihpw ]oT-`q-an-`m-Kw,
XpS¿∂v DS-\ofw sNdp-Ip-∂p-I-tfm-Sp-Iq-Snb hi-ßƒ
CXmWv kap-{Zm-¥¿]¿h-X-\n-c-I-fpsS LS-\. A·n-
]¿h-X-ß-fm¬ kPo-h-amWv kap-{Zm-¥¿]¿h-X-\n-c-
I-fpsS irwK-\n-c-I-fnse {`w-i-ta-J-e.

A·n-]¿h-X-ß-fp-sSbpw `qI-º-ß-fp-sSbpw
hnX-cWw

Nn{Xw 4.2 \nco-£n-°p. ̀ qIº-ß-fp-sSbpw A·n-
]¿hXßfp-sSbpw hnX-cWw kqNn-∏n-°p∂ ̀ q]-S-am-
Wn-Xv. Cu Nn{X-Øn¬ A‰vem‚nIv kap-{Z-a-[y-Øn¬
Xoc-Øn\v Gsd-°psd kam-¥-c-ambn Nmc-\n-d-Øn-
ep≈ _nµp-°-fpsS Hcp \o≠\nc ImWp-∂ns√?
C¥y≥ alm-k-ap-{Z-Øn-te°pw CXns‚ XpS¿®
ImWm≥ Ign-bpw. CXv C¥y≥ D]-Zzo-]n\v A¬]w
sX°v c≠v imJ-I-fmbn ]ncn-bp-∂p. CXn-semcp imJ
Ing-°≥ B{^n-°-bn-te°pw as‰m∂v aym≥am-
dn¬\n∂pw \yqKn-\n-b-bn-te°p \ofp∂ kam-\-amb
as‰mcp imJ-bn-te°pw tNcp-∂p. Cu _nµp-°ƒ kap-
{Zm-¥¿ ]¿h-X-\n-c-Iƒ°v t\¿ap-I-fn-em-bmWv ImW-
s∏-Sp-∂-sX∂v \nßƒ°v t_m[y-am-bn-́ p-≠m-Ipw.

B¬ss]≥-˛-ln-am-e-b≥ \nc-Ifpw ]k-^nIv
kap{Z-Øns‚ Acn-Ip-Ifpw Dƒs]-Sp-∂-XmWv sjbvUv
sNbvXn-́ p≈ as‰m-cp- ta-J-e. s]mXpsh ]d-™m¬
kap-{Zm-¥¿]¿h-X-\n-c-I-fnse ̀ qI-º-ß-fpsS {] -̀h-
tI-{µ-ß-sfm-s°bpw `qan-bpsS D]-cn-X-e-Øn-t\mSv
Gsd ASp-Øm-Wv. F∂m¬ B¬ss]≥-̨ -ln-am-e-b≥
taJ-e-I-fn-sebpw ]k-^n-Iv k-ap-{Z-Øns‚ Acn-Ip-
I-fn-sebpw `qI-º-{]-`-h-tI-{µ-ßƒ Gsd Bg-Øn-
em-Wv. A·n-]¿h-X-ß-fpsS ÿm\-Ønepw kam-\-
am-b -{Iaw Is≠-Øm≥ Ign-bpw. ]k-^nIv kap-{Z-
Øn-\p-Np‰pw \nc-h[n kPoh A·n-]¿h-Xß-fp-≈-
Xn-\m¬ ‘im¥-k-ap-{Z-Ønse Xohebw’ (Pacific rim

of fire) F∂mWo taJe Adn-b-s∏-Sp-∂-Xv.

kap-{Z-XS hym]\w
sh·¿ h≥I-c-hn-ÿm-]-\-sa∂ Bibw AhX-

cn-∏n® ImeØv e`y-a-√m-Xn-cp∂ Ht´sd Adn-hp-Iƒ
]n∂oSv imkv{X-tem-I-Øn\v tiJ-cn-°m≥ Ign-™p.
kap-{Z-X-S-̀ q-{]-Ir-Xn-bpsS ̀ q]Sw Xbm-dm-°m-\m-bXpw
kap-{Z-Ønse ine-I-fpsS ]pcm-X\ Im¥n-IX
(Palaeomagnetism) \n¿W-bn®-Xp-sams° \nc-h[n
hkvXp-X-Iƒ shfn-®-Øp-sIm-≠p-h-∂p.

(i) kap-{Zm-¥¿]¿hX \nc-I-fn-ep-S-\ofw A·n--]¿h-
X-ßƒ km[m-c-W-bmWv; Ah h≥tXm-Xn¬ emh
]pd-¥-≈p-∂p.

(ii) kap-{Zm-¥¿]¿h-X-irwK \nc-I-fpsS Ccp-h-iØpw
Xpey AI-e-ß-fnse ine-I-fpsS cmk-L-S-\,

h≥Ic AXn-cp-Iƒ
h≥I-c-I-fpsS Xoc-ßƒ°pw Bg-°-S¬ XS-Øn-

\p-an-S-bn-ep≈ kw{I-a-W-ta-J-e-I-fm-Wn-h. CXn¬
h≥I-c-Ø-´v, h≥I-c-®-cn-hv, h≥Ic Db¿®, AKm[
kap-{Z-K¿Ø-ßƒ F∂nh Dƒs∏-Sp-∂p. Ch-bn¬
AKm-[-k-ap-{Z-K¿Ø-ßƒ°v h≥I-c-I-fp-sSbpw kap-
{Z-ß-fp-sSbpw hnX-c-W-Øn¬ {it≤-b-amb ÿm\-am-
Wp-≈-Xv.

Bg-°-S¬ ka-X-e-ßƒ
kap-{Zm-¥¿]¿hX\nc-Iƒ°pw h≥I-c-I-fpsS

AXn-cp-Iƒ°p-an-S-bn-se hnim-e-amb ka-X-e-ß-fm-
Wnh. h≥Ic AXn-cp-I-fpw- I-Ss∂Øp∂ t\¿Ø
Ah-km-Z-ßƒt]mepw \nt£-]n-°-s∏-Sp-∂ {]tZ-i-am-
WnXv.

kap-{Zm-¥¿ ]¿h-X-\n-c-Iƒ
kap-{Z-Øn-\-Sn-bnse ]c-kv]-c-_-‘n-X-amb ]¿hX-

\n-c-I-f-psS irwJ-e-I-fm-Wn-h. `qan-bnse G‰hpw

Nn{Xw 4.1: IS¬Ød

G‰hpw Db-cw-Iq-Snb ]¿hXw

icm-icn
Dbcw

h≥Ic
Ncnhv kap-{Z-\n-c∏v

icm-icn Bgw

IS¬Ød

kap{Z
\nc∏v

D
b
cw

B
gw

In.ao.

HmtcmXe-Øn\pw apI-fn-ep≈ k©nX hnkvXrXn
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Im¥n-I-Kp-W-ßƒ, {]mbw F∂n-h-bn¬ kmay-
ap-≠v. kap-{Zm-¥¿]¿hX irwK-\n-c-I-tfm-S-Sp-
Øp≈ ine-Iƒ G‰hpw {]mbw Ipd-™-hbpw
`qan-bpsS \ne-hn-ep≈ Im¥n-I-X- Xs∂ {]Z¿in-
∏n-°p-∂-h-bp-am-Wv. irwK-\n-c-bn¬ \n∂-I-epw-
tXm-dpw ine-I-fpsS {]mbhpw Gdp-∂p.

(iii) h≥I-c-bnse ineI-sf-°mƒ kap-{Z-in-e-Iƒ°v
{]mbw Xosc-°p-d-hm-Wv. kap-{Z-̀ q-h-ev°-Ønse
ine-Iƒs°m∂pw 200 Zi-e£w h¿j-Øn¬
IqSp-X¬ {]mb-an-√. F∂m¬ h≥I-c-bnse Nne
inem-cq-]-ßƒ 320 Zi-e£w h¿j-ßƒ {]mb-
ap-≈-h-bm-Wv.

(iv) kap-{Z-Ønse Ah-km-Z-in-e-Iƒ°v I\w Xosc-
Ip-d-hm-Wv. kap-{Z-X-S-ßƒ°v h≥I-c-I-tfmfw
{]mb-ap-≠m-bn-cp-∂p-sh-¶n¬ Zo¿L-Im-esØ Ah-
km-Z-\n-t£-]-ß-fpsS I\Ø AS-cp-Iƒ D≠m-
tI-≠-Xm-sW∂v imkv{X-⁄¿ A\p-am-\n-°p-∂p.
F∂m¬ kap-{Z-Øn-se-ßpw-Xs∂ 200 Zi-e£w
h¿j-Øn-e-[nIw ]g-°-ap≈ Ah-km-Z-]m-fn-Iƒ
Is≠-Øn-bn-́ n-√.

(v) kap-{Z-K¿Øßƒ°p-≈nse ̀ qI-º-ß-fpsS {]`h-
tI{µw Gsd Bg-Øn-em-Wv. F∂m¬ kap-{Zm-

¥¿ ]¿h-X-\n-c-I-fnse ̀ qI-º-ß-fpsS {] -̀h-tI-
{µ-ßƒ°v Bgw Xosc-°p-d-hm-Wv.

Cu hnh-c-ß-tfm-sSm∏w kap-{Zm-¥¿]¿h-X-\n-c-
Iƒ°v Ccp-h-i-ß-fn-ep-ap≈ ine-I-fpsS Im¥n-I-khn-
ti-j-X-I-sfbpw hni-Z-ambn A]-{K-Yn®v slkv (1961)
F∂ imkv{X-⁄≥ kap-{Z-X-S-hym-]\w F∂
Bibw apt∂m-́ p-h-®p.

kap-{Zm-¥¿]¿h-X-\n-c-I-fnse XpS¿®-bmb A·n-
]¿h-Xkvt^mS-\w kap-{Z-̀ q-h-ev°-Øn¬ hn≈-ep-≠m-
°p-sa-∂pw kap-{Z-̀ q-h-ev°sØ hi-tØ°v X≈n-am‰n-
s°m≠v B hnS-hn-eqsS ]pd-tØ-s°m-gp-Ip∂ emh
XWpØv ]pXnb IS¬Ød cq]w-sIm-≈p-∂p-sh∂v
At±lw hmZn-®p. IS¬Ød hep-Xm-Ip-∂-Xn-\-\p-k-
cn®v `qan-bpsS hen∏w IqSp-∂n√ F∂pw At±lw
\nco-£n-®p. Hcp `mKØv ]pXnb IS¬Ød cq]w-
sIm-≈p-∂p-s≠-¶n¬ as‰-hn-sStbm IS¬Ø-d-
`qh¬°w \in-∏n-°-s∏-Sp-∂-Xp-sIm-≠mhmw CXv F∂v
At±lw A\p-am-\n-®p. kap-{Zm-¥¿]¿h-X-\n-c-bpsS
a[y-`m-K-Øp-\n∂pw hi-ß-fn-te°v A·n-]¿h-X-
kvt^m-S-\-Øn-eqsS X≈n-am-‰-s∏-Sp∂ IS¬Ø-d-Iƒ
kap-{Z-K¿Ø-ß-fn¬ B≠p-t]m-hp-Ibpw DcpIn am‹-
bmbn amdp-Ibpw sNøp∂p F∂pw slkv hmZn-®p.

 Nn{Xw 4.2: A·n-]¿h-X-ß-fp-sSbpw ̀ qI-º-ß-fp-sSbpw hnX-cWw

AKm[ `qI-º-ta-J-e-Iƒ
{]Xe `qI-º-tI{µ-ßƒ
A·n-]¿hX kv^pS-\-ßƒ
tlm´vkvt]m-´p-Iƒ

Xoh-ebw

lhmbn

sbt√m-tÃm¨

Kme-]m-tKmkv

Inao
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Cu {]{Inb \nc-¥cw \S-°p-∂-Xns‚ ^e-ambn
IS¬Ød \nc-¥cw ]pXp-°-s∏-́ p-sIm-≠n-cn-°p-∂p.
kap{Z-X-S-hym-]-\-sa∂ Bibw Nn{Xo-I-cn-®n-́ p-≈Xv
{i≤n-°q (Nn{Xw 4.3).

^e-I-Ne\w (Plate Tectonics)

IS¬Ød hym]-\-sa∂ Bi-b-Øns‚ hc-thmsS
h≥I-c-I-fp-sSbpw kap-{Z-ß-fp-sSbpw hnX-c-WsØ

kw_-‘n® ka-kybv°v ho≠p Poh≥ h®p. 1967˛¬
as°≥ko, ]m¿°¿, tam¿K≥ F∂n-h¿  e`y-amb
sXfn-hp-I-sfms° tiJ-cn-®p-sIm≠v ‘^eINe\
kn≤m¥w’ F∂ as‰mcp Bi-b-hp-ambn cwK-sØ-
Øn.

h≥I-cbpw kap-{Z-`m-K-hpw tN¿∂ inem-a-fi-e-
Øns‚ I\Ø inem-]m-fn-I-fpƒs∏-Sp∂ {Ia-c-ln-
Xhpw _rlØp-amb ̀ q`m-K-ß-fmWv sSIvtSm-WnIv

Nn{Xw 4.3 : IS¬Ø-d-hym-]\w

Nn{Xw 4.4: h≥I-c-I-fpsS ÿm\w --̨ ˛ ̀ qhn-⁄m-\ob ̀ qX-Im-e-Øn¬

1. B{^n-°;  2. sXt° Ata-cn°;  3. A‚m¿´n°;
4. Bkvt{S-enb;  5. C¥y;  7. ssN\;  8. hSt° Atacn°;
9. ssk_o-cnb (Fan-em\n 1992)

{]XeXcw-K-ßƒ

kwtbm-PI
^e-Ikoa

cq]m-¥c
^e-Ikoa hntbm-PI

^e-Ikoa

kwtbm-PI
^e-Ikoa h≥I-cm-{`w-i-ta-Je

AkvX-t\m-kv^n-b¿

kap-{Z-`q-h¬°w

jo¬Uv A·n-]¿hXw

inem-a-fiew
h≥Ic-`q-h¬°w

\na-÷
\ taJe

K¿Øw

540 Zi-e£w
h¿j-ßƒ°p
apºv

300 Zi-e£w
h¿j-ßƒ°p
apºv

420 Zi-e£w
h¿j-ßƒ°p
apºv

120 Zi-e£w
h¿j-ßƒ°p
apºv

Ign™ 540 Zi-e£w h¿j-ß-fmbn h≥I-c-I-fpsS Ne\w.
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^e-I-ßƒ F∂p hnfn-°-s∏-Sp-∂-Xv. Chbv°v inem-
a-fie ^e-I-ßƒ (Lithospheric plates) F∂pw
t]cp≠v.

‘Zp¿_ew’ F∂¿Yw hcp∂ AkvX-t\mkv F∂
{Ko°v ]Z-Øn¬\n-∂p-amWv ‘AkvX-t\m-kv^n-
b¿’ F∂ ]Z-ap-≠m-b-Xv.

inem-a-fi-e-Øn\v sXm´p-Xm-sg-bmbn am‚n-ens‚
apIƒ`m-KØv Db¿∂ Xm]-Øm¬ ine-Iƒ
DcpIn \ne-sIm-≈p∂ `mK-amWv AkvX-t\m-
kv̂ n-b¿.

AkvX-t\m-kv̂ n-bdnse Dcp-Inb inem-{Z-h-amWv
A·n-]¿h-X-ß-fn-eqsS ]pd-Øp-h-cp-∂-Xv.

^e-I-ßƒ AkvX-t\m-kv̂ n-b-dn\p apI-fn-eqsS
Xnc-›o-\-ambn \oßp-∂p. ̀ qh-ev°hpw am‚n-ens‚
apIƒ∏-c∏pw Dƒs∏-Sp∂ inem-a-fi-e-Øn\v kap-{Z-
Øn-\-Sn-bn¬ 5 apX¬ 100 Intem-ao-‰¿ hscbpw h≥I-
c-bn¬ GI-tZiw 200 Intem-ao-‰¿ hscbpw I\ap≠v.
Hcp ^eIw h≥I-c-^-e-Itam kap-{Z-^-e-Itam
F∂p \n›-bn-°-s∏-Sp-∂Xv h≥I-c-bmtWm kap-{Z-
amtWm B ^e-I-Øns‚ Gdn-b-]¶pw Dƒs∏-´n-´p-
≈Xv F∂-Xns\ B{i-bn-®m-bn-cn-°pw.

Nn{Xw 4.5: temI-Ønse h≥ -̂e-I-ß-fpw sNdp-̂ -e-I-ßfpw

Ggv h≥ -̂e-I-ß-fmepw GXm\pw sNdp-̂ -e-I-ß-
fmepw \n¿an-X-amWv `qan-bnse inem-a-fi-e-ßƒ
F∂mWv ̂ e-INe\ kn≤m¥w ]d-bp-∂-Xv. {]mbw
Ipd™ aS°p ]¿h-X-ßƒ, K¿Ø-ßƒ, {`wi-ßƒ
Ch-sbms° h≥ -̂e-I-ß-tfm-S-\p-_-‘n®v ImW-s∏-
Sp -∂p. h≥^-e-Iß-fpsS t]cp -Iƒ Nph-sS
tN¿°p-∂p (Nn{Xw 4.5):

(i) A‚m¿´n-°bpw AXn-\p-Np-‰p-ap≈ kap-{Z-
hpapƒs∏-Sp∂ kap-{Z-̂ -eIw

(ii) hSt° Ata-cn-°≥ ̂ eIw (sXt° Ata-cn-
°≥ ^e-I-Øn¬\n∂pw Ico-_n-b≥ Zzo]-
k-aq-l-ß-fn-eqsS th¿s]´ ]Sn™m-d≥
A‰vem‚nIv IS¬Ø-d)

(iii) sXt° Ata-cn-°≥ ̂ eIw (hSt° Ata-cn-
°≥ ^e-I-Øn¬\n∂pw Ico-_n-b≥ Zzo]-
k-aql-ß-fn-eqsS th¿s]´ ]Sn-™m-d≥
A‰v-em‚nIv IS¬Ø-d)

(iv) ]k-̂ nIv ̂ eIw

(v) C¥y-̨ -B-kvt{S-en-b-̨ -\yq-kn-em‚ v ̂ eIw

(vi) B{^n-°bpw Ing-°≥ A‰vem‚nIv ASn-Ø-
´p-apƒs∏-Sp∂ ̂ eIw

hntbm-P-I-koa
kwtbm-P-I-koa
cq]m-¥ckoa

bptd-jy≥^eIw

hSt° Ata-cn-°≥
^eIw

bqtdm-]y≥ ̂ eIw

Ata-cn-°≥
^eIw

sXt°
Ata-cn-°≥

^eIw

]k-̂ nIv ̂ eIw

Ct‚m
Bkvt{S-en-b≥

^eIw

A‚m¿´n° ̂ eIw

Pmh-K¿Øw

Aeq-jy≥
K¿Øw

Pqhm≥
Un^p-°m-
^-eIw

km≥ B≥{Un-bm-kv{`wiw
Ico-_

n-b≥
^eIwtImtIk

v
^eIw

\mkvI
^eIw

kvtImjy ̂ eIw

A
td-_

y≥

^
eIw

a[y A‰v-
em‚nIv

]¿h-X-\ncVII

IV

III

VI

I

II

V

Itcm-fn≥
^eIw

^
ne

n-ss]
≥

^
e
I
w
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(vii) bptdjy Dƒs∏-Sp∂ kap-{Z-̂ -eIw

Nne {][m\ sNdp-̂ -e-I-ß-fpsS t]cp-Iƒ NphsS
tN¿°p-∂p:

(i) tImt°mkv ^eIw: a[y Ata-cn-°bv°pw
]k-̂ nIv ̂ e-I-Øn-\p-an-S-bn¬

(ii) \mkvI ^eIw: sXt° Ata-cn-°bv°pw
]k-̂ nIv ̂ e-I-Øn-\p-an-S-bn¬

(iii) Atd-_y≥ ̂ eIw: an° kuZn Atd-_y≥
{]tZ-i-ßfpw

(iv) ^nen-ss∏≥ ^eIw: bptd-jy≥ ^e-I-
Øn\pw ]k-̂ nIv ̂ e-I-Øn-\p-an-S-bn¬

(v) Itcm-en≥ ̂ eIw: ̂ nen-ss∏≥ ̂ e-I-Øn\pw
C¥y≥ ^e-I-Øn-\p-an-S-bn¬ (\yqKn-\n-
bbv°p hS-°v)

(vi) ^yqPn ^eIw: Bkvt{S-en-bbv°v hS-°p-
In-g°v

Cu ^e-I-ß-sfm-s°bpw Ah-bp-≠mb Imew-
ap-X¬°v \nc-¥cw Nen-®p-sIm-t≠-bn-cn-°p-∂p. AXm-
b-Xv, sh·¿ Icp-Xn-b-Xp-t]mse h≥I-c-Iƒ am{X-
a√, Ah Dƒs∏-Sp∂ ̂ e-I-ß-fmWv Nen°p-∂-Xv.
am{X-a√ F√m ^e-I-ßfpw `ua`qX-Im-e-Øn-ep-S-
\ofw Nen-®n-́ p-≠v, Ct∏m-gpw Nen-°p-∂p, ̀ mhnbnepw
Cu Ne-\-ßƒ XpS¿∂p-sIm-t≠-bn-cn-°p-Ibpw
sNøpw.

C∂sØ h≥I-c-I-sf√mw BZyw ]m≥Pnb F∂
Hscm‰ _rl-Zvh≥I-c-bm-bn-cp∂p F∂mWv sh·¿
Icp-Xn-b-Xv. F∂m¬ ̂ e-I-ßƒ F°m-ehpw ̀ utam-
]-cn-X-e-Øn-eqsS Ae-™n-cp-∂p-sh∂pw ]m≥Pnb
F∂Xv hnhn[ ̂ e-I-ß-fmbn ÿnXn-sN-bvXn-cp∂
h≥I-c-I-sf√mwXs∂ ̂ e-I-ßƒ IqSn-t®¿∂-Xn-s\-
Øp-S¿∂v Hscm‰ h≥I-c-bmbn \ne-\n∂ Ah-ÿ-
bm-sW-∂p-amWv ]n¬°me Is≠-Ø-ep-Iƒ shfn-
hm-°p-∂-Xv.

]pcm-X\ Im¥n-IXm (Palaeo magnetism) hnh-c-ßƒ
D]-tbm-Kn-®p-sIm≠v imkv{X-⁄¿ hnhn[ ̀ qhn-⁄m-
\ob Ime-L-´-ß-fn¬ \ne-\n-∂n-cp∂ C∂sØ
h≥I-c-I-fpsS ÿm\w A\p-am\n®n-́ p-≠v (Nn{Xw 4.4).

C¥y≥ D]-Zzo-]ns‚ hnhn[ Ime-L-´-ß-fnse
ÿm\\n¿W-b-Øn-\mbn imkv{X-⁄¿ \mKv]q¿
{]tZ-isØ ine-I-sf-bmWv hni-I-e\w sNbvX-Xv.

hnhn-[-Xcw ̂ e-Im-Xn-cp-Iƒ

^e-Im-Xn-cp-Iƒ aq∂p Xc-ap≠v:

hntbm-PIkoa-Iƒ (Divergent margins)

^e-I-ßƒ XΩn¬ AI-∂p-t]m-Ip∂ ̀ mK-ß-fn¬
]pXnb ̀ qh¬°w cq]w-sIm-≈p-∂p. CØcw ̂ eIm-

Xn-cp-I-fmWv hntbm-PI koa-Iƒ. hym]-\-ta-J-e-Iƒ
(spreading sites) F∂pw Cu taJ-ebv°v t]cp-≠v.
hntbm-P-I-ko-abv°v G‰hpw \√ DZm-l-c-W-amWv
a[y A‰v-em‚nIv ]¿h-X-\n-c.

Ata-cn-°≥ ^e-Ißƒ bptd-jy≥ ^e-I-
Øn¬\n∂pw B{^n-°≥ ^e-I-Øn¬\n∂pw
th¿s]Sp∂ AXn-cm-Wn-Xv.

kwtbm-PIkoa-Iƒ (Convergent margins)

^e-I-ßƒ XΩn¬ ASp-°p∂ AXn-cp-I-fm-Wn-h.
ChnsS Hcp ̂ eIw as‰m-∂n-\-Sn-bn-te°v B≠p-t]m-
Ip-∂p. Cu taJ-e \na-÷\-ta-Je (Subduction zone)

F∂-dn-b-s∏-Sp-∂p.

^e-I-kw-tbm-P\w aq∂p-X-c-Øn¬ kw -̀hn°mw:

(i) kap-{Z-̂ -e-Ihpw h≥I-c-̂ -e-Ihpw XΩn¬
(ii) c≠v kap-{Z-̂ -e-I-ßƒ XΩn¬
(iii) c≠v h≥I-c-̂ -e-I-ßƒ XΩn¬

cq]m-¥ckoa-Iƒ (Transform margins)

^eIßƒ XΩn¬ Dckn \oßp∂Xcw ̂ e-Im-
Xn-cp-I-fm-Wn-h. CØcw ̂ e-Im-Xn-cp-I-fn¬ ̀ qh¬°w
]pXp-Xmbn \n¿an-°-s∏-Sp-Itbm \in-∏n-°-s∏-Sp-Itbm
sNøp-∂n-√.

kap-{Zm-¥¿]¿h-X-\n-c-Iƒ°p ew_-am-bmWv
cq]m-¥-c-ko-a-I-fpsS Xew. A·n-]¿h-X-kvt^mS\w
F√m-bvt∏mgpw kap-{Zm-¥¿]¿h-X-irw-K-\n -c -
bn¬Øs∂ Bbn-cn-°n-√. AtXkabw `qan-bpsS
A®p-X-≠n¬\n-∂-Ise ^e-I-Øns‚ Hcp `mK-
Øns‚ Ne-\-thKw a‰p ̀ mK-ßsf At]-£n®v hyXy-
kvX-am-bn-cn-°pw. AI-∂p-am-dnb ̂ e-I-Jfi-ßƒ°p-
ta¬ ̀ qan-bpsS {`a-Whpw kzm[o\w sNep-Øp-∂p≠v.

Fßs\-bmWv ^e-I-ß-f-psS Ne-\-thKw
Is≠-ØpI?

^e-I-N-e\thK-Øns‚ \nc°v
kap-{Zm-¥¿]¿h-X-\n-c-Iƒ°p kam-¥-c-ambn

ImW-s∏-Sp∂ ine-I-fpsS A\p-{I-ahpw hn]-co-X-hp-
amb Im¥nIafi-e-ßƒ ̂ e-I-N-e\-Øns‚ thK-
bpsS \nc°v Is≠-Øm≥ imkv{X-⁄¿°v klmb-
I-am-Wv. ^e-I-ß-fpsS Ne-\-\n-c-°n¬ Imcy-amb
A¥-c-ap-≠v. B¿´n°v ]¿h-X-\n-cbpw CuÃ¿Zzo-]p-
Iƒ°-Sp-Øp≈ CuÃv ]-k-^nIv ssdkp-amWv
G‰hpw kmh-[m-\-Øn¬ Nen-°p-∂-Xv (B≠n¬ 2.5
sk‚n-ao-‰-dnepw Xmsg).

AtX-k-abw, Nnen°v ]Sn-™mdv Z£n-W-
]-k-̂ nIv taJ-e-bnse CuÃ¿ Zzo]p-Iƒ Dƒs∏-Sp∂
`mK-Øn-\mWv G‰-hp-a-[nIw Ne-\-\n-c-°p-≈Xv
(B≠n¬ 15 sk‚n-ao-‰¿ hoXw).
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^e-I-N-e-\-Øn\p Imc-W-amb _ew
sh·¿ h≥I-c-hn-ÿm-]\ kn≤m¥w Ah-X-cn-∏n-

°p∂ ImeØv bmsXmcp Ne-\-hp-an-√mØ Jc-
hkvXp-hm-bmWv an°-im-kv{X-⁄cpw ̀ utam-]-cn-X-
esØ Icp-Xn-bn-cp-∂-Xv. F∂m¬ IS¬Ø-d-hym-]-\-
sa∂ Bi-bhpw ̂ e-INe\ kn≤m-¥hpw ̀ utam-
]-cn-Xew am{X-a√ ̀ qan-bpsS D≈-d-I-fpw \n›-e-ambn
\n¬°p-∂-h-b√, Ah \nc-¥cw Nen-®p-sIm-≠n-cn-°p-
∂-h-bmWv F∂v hni-Zo-I-cn-°p-∂p. ̂ e-I-ßƒ Nen-
°p∂p F∂Xv C∂v Ghcpw AwKo-I-cn-°p∂
hkvXpX-bm-Wv. ImTn-\y-ap≈ ̂ e-I-ßƒ°p- Xmsg,
inem-{Zhw Nm{InI Ne-\-Øn\v hnt[-b-am-Ip-∂p. Np´p-
]-gpØ am‹ Db¿∂p-h-cn-Ibpw hym]n°pIbpw
sNøp∂-Xn-s\-Øp-S¿∂v XWp-°m≥ XpS-ßp-Ibpw
ho≠pw Bg-ß-fn-te-°m≠p t]mhp-Ibpw sNøp-∂p.
\nc-¥cw \S-°p∂ Cu {]{In-bsb imkv{X-⁄¿
kwh-l-\-{]-hmlw F∂mWv hnti-jn-∏n-°p-∂-Xv.
CXn-\m-h-iy-amb Dujvamhv {][m-\-ambpw c≠v
t{kmX-kp-I-fn¬\n-∂p-amWv -̨ ˛ BWh A]-N-bhpw
Ah-£n]vX Dujvam-hpw.

BWh A]-Nbw

{]Ir-Xn-bnse Nne [mXp-°ƒ kzbw Du¿Pw
\jvS-s∏-SpØn \in-°p∂ kz`m-h-tØm-Sp-Iq-Sn-
b-h-bm-Wv. h≥tXm-Xn-¬ Du¿Pw \jvS-s∏-Sp-Øn-
s°m≠v Imem-¥-c-Øn¬ C√m-sX-bm-Ip∂
{]{In-b-bmWv BWh A]-N-bw. bptd-\nbw ̨
238, s]m´mkyw ̨  40, tXmdnbw ̨  232 F∂n-ß-
s\-bp≈ [mXp-Iƒ°v AWp-hn-In-c-W-ti-jn-
bp-≠v. Cu [mXp-°-fpsS km∂n-[y-amWv ̀ qan-bpsS
D≈nse h¿[n® Xm]-Øns‚ Hcp t{kmX- v.

Ah£n-]vX- Xm]w

`qan cq]w-sIm≠ ka-bØv Np´p-]-gpØ hmXI
tKmf-am-bn-cp-∂p. AXv kmh-[m\w XWp-Ø-
Øns‚ ̂ e-amWv ̀ qapJw C∂p ImWp∂ Xc-
Øn-em-b-Xv. BZn-a-Im-esØ ̀ ua-Xm-]-Øns‚
_m°n-]{Xw C∂pw `qan-°p-≈n¬ Ah-ti-jn-
°p-∂p. CXmWv Ah-£n]vX Xm]w.

1930˛I-fn¬ B¿X¿ tlmwkv F∂ imkv{X-⁄-
\mWv Cu Bibw BZy-ambn ]cn-K-Wn-®-Xv. CXmWv
]n∂oSv lmcn-sl-kn\v IS¬Ø-d-hym-]-\-sØ-°p-dn®v
Nn¥n-°m≥ t{]c-W-bm-b-Xv.

ImTn-\y-ta-dnb ^e-I-ßƒ°p-Xmsg Np´p-]-gp-
ØXpw arZp-hp-amb am‚n-ens‚ kmh-[m-\-ap≈ Ne\-
amWv ̂ e-I-ß-fpsS Ne-\-Øn\p Imc-W-amb _ew.

C¥y≥ ̂ e-I-Øns‚ Ne\w

D]-Zzo-]nb C¥y-bp-sSbpw Bkvt{S-en-b≥ h≥I-
c-bp-sSbpw `mK-ßƒ Dƒs∏-Sp-∂-XmWv C¥y≥
^eIw. lnam-e-b-ta-J-e-bnse \na-÷-\-ta-J-e-bmWv
h≥I-c-˛-h≥I-c-kw-tbm-P\ cq]-Øn-ep≈ hS-°≥
^e-Im-Xn-cv. Pmhm-K¿Øw Zzo]-Nm-]-tØmfw (Island

Arc) \ofp∂ aym≥am-dnse dmJn≥tbma ]¿h-X-
ßƒhsc hym]n®p InS-°p-∂-XmWv Ing-°≥ AXncv.
CXv Bkvt{S-en-b°p Ing°v sX°p-]-Sn-™m-d≥
]k-̂ nIv kap-{Z-Øn¬ ]¿h-X-\n-c-bpsS cq]-Øn-ep≈
Hcp hym]-\-ta-J-e-bm-Wv. ]mIn-ÿm-\nse In¿Øm¿
]¿h-X-\n-c-I-fmWv ]Sn-™m-d-Xn-cv. a{Im\m Xoc-Øp-
\n-∂m-cw-̀ n-®v, sN¶-S¬ {`wi-Øn-eqsS NmtKmkv Zzo]-
k-aqlw hsc \ofp∂  hym]-\-ta-J-e-tbmfw CXn\v
hym]vXn-bp-≠v. C¥y≥ ̂ e-I-Øn-s‚bpw A‚m¿´nIv
^e-I-Øn-s‚bpw AXn-cn¬ Ing-°p-]-Sn-™mdv Zni-
bn¬ Hcp kap-{Zm-¥¿]¿hX (hntbm-P-\-ko-a)
\ncbp≠v. CXv Ing-°p-]-Sn-™mdv Zni-bn¬ \yqkn-
em-‚n\v A¬]w sX°mbn hym]-\-ta-J-e-bn-te°p
ebn-°p-∂p. AXn-hn-im-e-amb kap-{Z-Øn¬ Bkvt{S-
en-b≥ Xoc-tØm-S-SpØv ÿnXn sNbvXn-cp∂ Hcp
h≥Zzo-]m-bn-cp∂p C¥y.

GXm≠v 225 Zi-e£w h¿j-ßƒ°papºp-hsc
C¥ybpw Gjybpw XΩn¬ sSYnkv F∂ IS-en-\m¬
th¿Xn-cn-°-s∏-́ n-cp-∂p. GXm≠v 200 Zi-e£w h¿j-
ßƒ°papºv ]m≥Pnb ]nf¿∂-t∏mƒ apX¬°mWv
C¥y AXns‚ hS-t°m-́ p≈ bm{X Bcw-̀ n-®-sX∂v
A\p-am-\n-°-s∏-Sp-∂p. GXm≠v 40˛50 Zi-e£w h¿j-
ßƒ°v apºv C¥y Gjy-bp-ambn Iq´n-bn-Sn-®-Xns‚
^e-ambn lnam-ebw AXn-thKw Db-cm≥ XpS-ßn.
GXm≠v 71 Zi-e£w h¿j-ßƒ°papºv apX¬
\mfn-Xp-h-sc-bp≈ hnhn[ Ime-ß-fn¬ C¥y-bpsS
ÿm\-ßƒ Nn{Xo-I-cn-®n-́ p-≈Xv (Nn{Xw 4.6) {i≤n°q.

Nn{X-Øn¬ C¥y≥ ̂ e-I-Øn-s‚bpw bptd-jy≥
^e-I-Øn-s‚bpw ÿm\hpw kqNn-∏n-°p-∂p-≠v.
GXm≠v 140 Zi-e-£w- h¿j-ßƒ°papºv C¥y≥
D]-Zzo]v 50o sX°v A£mw-i-Øn-em-bn-cp∂p ÿnXn
sNbvXn-cp-∂-Xv. Ccp ̂ e-I-ßƒ°p-an-S-bn¬ sSYnkv
IS¬ ÿnXn sNbvXn-cp∂ A°m-eØv Sn_-‰≥
Jfiw Gjy≥ ̀ q{]-tZ-i-ß-tfmSv ASp-Øm-bn-cp-∂p.
C¥y≥ ^eIw Gjy≥ ^e-I-Øn-\-Sp-tØ°v
\oßn-b-t∏m-gp-≠mb {][m\ kw -̀h-amWv emhm-{]hm-
lhpw U°m≥ {Sm-∏ns‚ Bhn¿`m-hhpw. GXm≠v
60 Zi-e£w h¿j-ßƒ°p apºv Bcw-`n® Cu
{]Xn`mkw Gsd-°mew \o≠p-\n-∂n-cp-∂p. At∏mgpw
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C¥y≥ D]-Zzo]v `qa-[y-tc-J-tbm-S-Sp-Øm-bncp∂p
ÿnXn-sN-bvXn-cp-∂Xv F∂ Imcyw {]tXyIw Hm¿°p-
a-t√m. GXm≠v 40 Zi-e£w h¿j-ßƒ°n-∏p-damWv
lnam-ebcq]o-I-cWw Bcw-`n-®-Xv. Cu {]{Inb
Ct∏mgpw \S-°p-∂p-sh∂pw lnam-eb-\n-c-I-fpsS Dbcw
IqSn-s°m-≠n-cn-°p-I-bp-am-sW-∂p-amWv imkv{X-⁄-
∑mcpsS A\p-am-\w.

Nn{Xw 4.6: C¥y≥ ̂ e-I-Øns‚ Ne\w

C¥y
C∂v

10 Zi-e£w
h¿j-ßƒ°v apºv

38 Zi-e£w
h¿j-ßƒ°v apºv

55 Zi-e£w
h¿j-ßƒ°v apºv

71 Zi-e£w
h¿j-ßƒ°v apºv

{]mNo\ C¥y

`qa-[y-tcJ

C¥y≥
alm-k-ap{Zw
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1. icn-bp-Øcw Xnc-s™-Sp-sØ-gp-Xp-I.

  (i) bqtdm-∏v, B{^n-°, Ata-cn° F∂nh H∂p-tN¿∂v ÿnXn-sN-bvXn-cp∂p F∂-Xns‚ km[y-X-sb-°p-dn®v
BZyw Nn¥n-®Xv Bcv?

(a) B¬{^Uv sh·¿ (c) F{_lmw Hm¿´o-en-bkv

(b) At‚m-Wntbm s]√n-{Kn\n (d) FUva≠v slkv

 (ii) {[pthm-∑p-J-N-e\ _ew (Polor fleeing force) GXp-ambn _‘-s∏-´n-cn-°p∂p?

(a) ̀ qan-bpsS ]cn-{I-aWw (b) ̀ qan-bpsS {`aWw (c) Kpcp-Xzm-I¿jWw (d) then-Iƒ

(iii) NphsS tN¿Øn-bp-≈-h-bn¬ eLp-̂ -e-I-a-√m-ØXv GXv?

(a) \mkvI (b) ̂ nen-ss∏≥ (c) Atd_y (d) A‚m¿´n°

(iv) NphsS tN¿Øn-́ p-≈-h-bn¬ kap-{Z-X-S-hym-]-\sa∂ Bibw N¿® sNbvX-h¿ ]cn-K-Wn-°m-sX-t]mb hkvXpX
GXv?

(a) kap-{Zm-¥¿]¿h-X-\n-c-I-fnse A·n-]¿h-X-ßƒ
(b) IS¬Ø-d-bnse ineI-fn¬ Is≠-Ønb kzm`m -hnIIm¥n-I-Xbpw FXn¿Im-¥n -I-Xbpw
(c) hnhn[ h≥I-c-I-fnse t^mkn-ep-I-fpsS hnX-cWw
(d) IS-Ø-d-bnse ine-I-fpsS {]mbw

(v) lnam-e-b-]¿h-X-\n-c-Iƒ°n-S-bnse C¥y≥ ̂ e-Im-Xncv NphsS tN¿Øn-́ p-≈-h-bn¬ GXp Xc-amWv?

(a) kap-{Z-̨ -h≥Ic kwtbm-P\w (c) hntbm-PI koa

(b) cq]m-¥c koa (d) h≥I-c-̨ -h≥I-c-kw-tbm-P\w

2. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 30 hm°n¬ Ihn-bmsX DØ-c-sa-gp-Xp-I.

(i) h≥I-c-I-fpsS Ne-\-Øn\p Imc-W-ambn sh·¿ \n¿tZ-in® _e-ßƒ Gh?

(ii) am‚n-ense kwh-l-\-{]-hm-l-ßƒ cq]w-sIm-≈p-∂Xpw \ne-\n¬°p-∂Xpw Fßs\?

(iii) cq]m-¥c ̂ e-I-ko-a-Isf kwtbm-PI ̂ eI-ko-a-I-fn¬\n∂pw hntbm-PI ̂ e-I-ko-a-I-fn¬\n∂pw thdn-́ -Xm-
°p∂ {][m\ hyXym-k-sa¥v?

(iv) sU°m≥{Sm∏v cq]w-sIm-≈p∂ ImeØv C¥ym ̀ qJ-fi-Øns‚ ÿm\w Fhn-sS-bm-bn-cp∂p?

3. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 150 hm°p-I-fn¬ Ihn-bmsX DØ-c-sa-gp-Xp-I.

(i) h≥I-chn-ÿm-]\ kn≤m-¥-Øns‚ A\p-IqesXfn-hp-Iƒ Fs¥ms°?

(ii) h≥I-c-hn-ÿm-]-\ kn≤m¥hpw ̂ e-N-e\ kn≤m-¥hpw XΩn-ep≈ {][m\ hyXym-k-sa¥v?

(iii) h≥Ic-I-fp-sSbpw kap-{Z-ß-fp-sSbpw hnX-cWw kw_-‘n® ]T-\-ß-fn¬ imkv{X-⁄-cpsS Xm¬]cyw
DW¿Øm≥ klm-bn® {][m-\-s∏´ hnÿm-]-\m-\¥c Is≠-Ø-ep-Iƒ Fs¥ms°?

t{]mPIvSv {]h¿Ø\w
$ `qI-º-Øns‚ \mi-\jvS-ßƒ shfn-hm-°p∂ sImfmjv Xbm-dm-°p-I.

tNmZy-ßƒ
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`qcq]-ßƒ

bqWn‰v

III

Cu bqWn-‰n¬ N¿®sNøp-∂Xv:

$ ine-Ifpw [mXp-°fpw --  ̨ ˛ hnhn-[- X-c-Øn-ep≈ ine-Ifpw Ah-bpsS khn-ti-j-X-Ifpw

`qcq-]-ßfpw Ah-bpsS ]cn-Wm-ahpw

`qcq-]-cq]o-I-cW {]{In-b-Iƒ ̨ ˛ A]-£-bw, ̀ q{Z-hy-tim-j-Ww ̨ ˛

A]-c-Z-\hpw \nt£-]hpw ̨ ˛ aÆp-Iƒ ̨ ˛ aÆn≥sc cq]o-I-cWw



[mXp-°fpw ine-Ifpw

A[ymbw

hnhn-[ -X-c-Øn-ep≈ aqe-I-ß-fm¬ \n¿an-X-amWv ̀ qan.
`qan-bpsS ]pdw-]m-fn-bn¬ Cu aqe-I-ßƒ Jcm-h-ÿ-
bnepw Dƒ`m-KØv NqSp-≈ Dcp-In-b- Ah-ÿ-bn-
epamWv ImW-s∏-Sp∂Xv.

`qh¬°-Øns‚ 98 iX-am-\hpw Dƒs°m-≠ncn-°p-
∂Xv HmIvkn-P≥, knen-°¨, Aeq-an-\nbw, Ccp-ºv,
Im’yw, tkmUn-bw, s]m´m-kyw, a·ojyw F∂o
F´v aqe-I-ß-fmWv. Ch IqSmsX ssS‰m-\nbw,
ssl{U-P≥, t^mkv^-d-kv, amwK-\o-kv, kƒ^¿,
Im¿_¨, \n°¬ XpS-ßnb a‰v aqe-I-ßfpw
AS-ßn-bn-cn-°p-∂p.

]´nI 5.1 : ̀ qh¬°-Ønse {][m\ aqe-I-ßƒ

{Ia aqe-I-ßƒ `mcw (%)
\º¿

1. HmIvkn-P≥ 46.60

2. knen-°¨ 27.72

3. Aeq-an-\nbw 8.13

4. Ccp-ºv 5.00

5. Im’yw 3.63

6. tkmUn-bw 2.83

7. s]m´m-kyw 2.59

8. a·ojyw 2.09

9. a‰p-≈h 1.41

`qh¬°-Øn¬ Hcp aqe-Iw kzX-{¥-ambn ImWp-
∂Xv hfsc hncfam-Wv. hnhn[ aqe-I-ß-fpsS k¶-c-
ambmWv km[m-cW ImWm-dp-≈-Xv. Chsb [mXp-
°ƒ F∂-dn-b-s∏-Sp-∂p.

[mXp-°ƒ

\nb-X-amb At‰m-anI LS-\bpw cmk-L-S-\bpw
`uXnI khn-ti-j-X-I-fpap≈ {]IrXym ImW-
s∏-Sp-∂- AssPh (inorganic) ]Zm¿Y-ß-fmWv
[mXp-°ƒ. F∂m¬ Hcp aqeIw am{X-ap-≈
[mXp-°fpw ImW-s∏-Sp-∂p-≠v. DZm-l-cWw:
K‘-Iw, sNºv, sh≈n, kz¿Ww, {Kmss^‰v
XpS-ßn-b-h.

`qh¬°-Øn¬ AS-ßn-bn-´p≈ aqe-I-ß-ƒ
FÆØn¬ Ipd-hm-sW-¶nepw Ah hyXy-kvX -X-c-

Øn¬ IqSn-t®¿∂v hnhn-[-Xcw [mXp-°ƒ cq]-s∏-Sp-
∂p. Xncn-®-dn-™Xpw t]cv \¬In-bn-́ p-≈-Xpamb c≠m-
bn-c-tØmfw [mXp-°ƒ `qh¬°-Øn-eps≠¶nepw
km[m-c-W-bmbn ImW-s∏-Sp∂ [mXp-°ƒ {][m-\-
s∏´ Bdv [mXp-hn-̀ m-K-ß-fn¬ Dƒs∏-Sp∂p. Chsb
inem-cq-]o-I-c-W-[m-Xp-°ƒ F∂-dn-b-s∏-Sp-∂p.

`uam-¥¿`m-KsØ am‹-bn¬ \n-∂mWv F√m- Xc-
Øn-ep≈ [mXp-°-fp-tSbpw D¬`-hw. am‹ XWp-
°p∂tXmsS [mXp-°-fpsS ]c-ep-Iƒ {]Xy-£-
ambnXp-S-ßp-∂p. am‹ XWp-Øp-d™v ine-bmbn
amdp∂ L -́ß-fn¬ hnhn[ [mXp-°ƒ cq]wsIm≈p-
Ibpw sNøp-∂p. I¬°-cn, s]t{Sm-fn-bw, {]Ir-Xn-hm-
X-I-ßƒ XpS-ßnb ssPh-kw-bp-‡-ßƒ bYm-{Iaw,
Jc, {Zmh-I, hmXI Ah-ÿ-I-fn-emWv I≠p-h-cp-
∂Xv. Nne {][m\ [mXp-°fpsS kz`m-hhpw ̀ uXn-I-
k-hn-ti-j-X-Ifpw NphsS tN¿°p-∂p:

`uXnI khn-ti-j-X-Iƒ

(i) _mly-]-c¬cq]w (External Crystal form):
sNdp-I-Wn-I-I-fpsS B¥-cn-I-amb {Iao-
I-c-W-Øm¬ cq]w -sIm-≈p-∂-Xv.
DZm: Iyq_v, AjvSap-J-]nfiw (Octahe-

drons), jUv`p-P-kv^-SnIw (Hexagonal

Prisms)

(ii) hnZ-f\w (Cleavage): Hcp \n›nXZni-
bn¬ s]m´n Xmc-X-tay\ Hcp ]c∂-{]-
Xew krjvSn-°m-\p≈ [mXp-°-fpsS
{]h-WX ˛̨  sNdp-I-Wn-I-I-fpsS B¥-
cn-I-{I-ao-I-c-W-Øns‚ ^e-am-bn-´mWv
CXv kw`-hn-°p-∂-Xv ˛̨  GXv tImWn-
te°pw H∂n-e-[nIw ]nf¿∏p-Iƒ h-cmw.

(iii) s]m´¬ (Fracture): {InÃ-ep-Iƒ {Ia-c-
lnX-am-bn, ]nf¿∏ns‚ {]X-e-Øn-eqsS
A√msX s]m´p∂p. {InÃ-en-\p-≈nse
X∑m-{X-I-fpsS k¶o¿W-amb {Iao-I-c-W-
amWv CXn\v Imc-Ww.

(iv) ZypXn/Xnf°w (Lustre): Hcp hkvXp-hn\v
Ah bpsS \nd-Øn-\p-]cn teml-ß-fp-sS-
tbm ]´n-t‚-tbm a‰p an\p-k-X-e-ßƒt°m
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kam-\-amb coXn-bn -ep≈ Xnf-°-ap -
≠mIpw.

(v) \ndw (Colour): Nne [mXp-°-fpsS \ndw
Ah-bpsS B¥-cnIX∑m-{X-L-S-\-bm¬
krjvSn-°-s∏-Sp-∂-h-bm-Wv. AØcw
[mXp-Iƒ°v DZm-l-c-W-ß-fmWv ame-
ss°-‰v, Akpssd-‰v, Nm¬t°m-ss]-ss‰‰v
XpS-ßn-b-h. F∂m¬ a‰p-Nne [mXp-
°ƒ°v Ah-bpsS \ndw -\¬Ip-∂Xv Ah-
bn¬ AS-ßn-bn-cn-°p∂ amen\y-ß-fm-Wv.
DZm: Izm¿Svkv, shfp∏v, ]®, Nph-∏v, a™
F∂o \nd-ß-fn¬ ImW-s∏-Sp-∂Xv Ah-
bn¬ AS-ßn-bn-cn-°p∂ amen-\y-ß-fm
-em-Wv.

(vi) [qfn-h¿Ww (Streak): Hcp [mXp-hns‚
s]mSn-bpsS \nd-amWv [qfo-h¿Ww. CXv
[mXp-hns‚ AtX -\n-dtam hyXy-kvX-
\ndtam BImw. ame-ss°-‰n\pw AXv
am‰p -t\m -°p -tºmƒ D≠m-Ip∂
s]mSn°pw ]®-\n-d-am-Wv. ^vfqssd-‰n\v
]¿∏ntfm ]®tbm \nd-am-Wv. ]t£
AXns‚ s]mSn°p shfp∏p -\n-d-am-bn-
°pw.

vii) kpXm-cyX (Transparency): {]-Im-isØ
IS-Øn-hn-Sm-\p≈ Ign-hn-\-\p-k-cn®v [mXp-
°ƒ aq∂p -hn-[-ap≠v: 1) kpXm-cy-am-bh
˛̨  {]Im-isØ ]p¿W-ambpw IS-Øn-hn-
Sp-∂-h, 2) A¿[-Xm-cy-am-bh ˛ {]Im-
isØ `mKn-I-ambn IS-Øn-hn-Sp-∂-h, 3)
AXm-cy-am-bh ˛̨  {]Imiw IS-Øn-hn-Sm-
Ø-h.

viii) LS\ (Structure): ]c-epI-fpsS khn-ti-
j-amb {Iao-I-c-W-amWv Ah-bpsS LS-
\bv°v Imc-Ww. ]c-ep-Iƒ t\¿Ø-tXm
kmam\yw hen-∏-ap-≈-tXm \√ hen-∏-ap-
≈tXm Bhmw. \mcp-I-fm-bp≈ LS-\-
bpw D≠m-Im-dp-≠v.

(ix) ImTn\yw (Hardness): Dc-k-ens\ {]Xn-
tcm-[n-°m-\p≈ [mXp-°-fpsS tijn
bmWv ImTn\yw. 10 [mXp-°sf Ah-
bpsS ImTn-\y-Øns‚ tXmX-\p-k-cn®v
1 apX¬ 10 hsc {Ia-ambn tcJ-s∏-Sp-Øn-
bn-cn -°p-∂p. 1. Sm¬Iv, 2. Pn]vkw,
3. Im¬ssk‰v, 4. ^vfqssd‰v, 5. A∏
ss‰‰v, 6. s^¬kv]m¿, 7. Izm¿´vkv
8. sSm]mkv, 9. sImd≠w, 10. h{Pw
apI-fn¬ sImSp-Øn-cn-°p∂ ISp-∏-Øns‚
\ne-hm-c-a-\p-k-cn®v •mkv/IØn-bpsS
aq¿®-bp≈ `mK-Øns‚ ISp∏w 5.5 Dw
\ΩpsS \J-Øns‚ ISp∏w 2.5 amWv.

(x) Bt]-£n-I-km{µX: Hcp hkvXp-hns‚
`mchpw Xpey-hym-]vX--ap≈ Pe-Øns‚
`mchpw XΩn-ep≈ A\p-]mXw; Hcp

hkvXp -hns‚ `mcw hmbp -hnepw

Pe-Ønepw IW-°m-°p-I. ̀ mc-hy-Xymkw
ImWp-I. hmbp-hnse `mcsØ `mc-hy-

Xymkw-sIm≠v lcn-®m¬ Bt]-£n-I-
km{µX In´pw. Ub-a≠vt]mep≈ [mXp-
°ƒ°v Db¿∂ Bt]-£n-I-Kp-cp-Xzhpw

tNm°v, Sm¬°v t]mep-≈-hbv°v Ipd™
Bt]-£n-I-km{µ-X-bp-am-Wp-≈-Xv.

{][m\ [mXp-°fpw Ah-bpsS
khn-ti-j-X-Ifpw
s^¬kv]m¿ (Feldspar)

`qh¬°-Øns‚ GXm≠v ]Ip-Xnbpw s^¬
Uvkv]m¿ [mXp-hn-\m¬ \n¿an-X-am-Wv. knen-°¨,
HmIvkn-P≥ F∂o aqe-I-ß-fmWv s^¬Uvkv]m-dn¬
apJy-ambpw AS-ßn-bn-́ p-≈-Xv. F∂m¬ Nne- X-c-Øn-
ep≈ s^¬kv]m-dp-I-fn¬ tkmUn-bw, s]m´m-kyw,
Im’yw, Aeq-an-\nbw F∂n-hbpw I≠p-h-cp-∂p.
•mkv \n¿am-W-Øn\pw skdm-anIv \n¿am-W-Øn-\p-
amWv CXv {][m-\-ambpw D]-tbm-Kn-°p-∂-Xv. Cfw {Iow
\nd-tam, km¬a¨ ]n¶v \ndtam Bbn-cn°pw Cu
[mXp-hn-\v.

Izm¿ v́kv (Quartz)

aW-en-s‚bpw {Kmss\-‰n-s‚bpw an{in-X-amWv
Izm¿´vkv. CXn¬ knen-° AS-ßn-bn-´p-≠v. sh≈-
Øn¬ Aen-bm-Ø-X-c-Øn-ep≈ Dd-∏p≈ Hcp [mXp-
hm-Wn-Xv. shfp∏p\nd-Øntem \nd-an-√mØ Xc-
Øntem BWv Ch ImW-s∏-Sp-∂-Xv. tdUn-tbm,
dUm¿ F∂n-h-bn¬ CXp]-tbm-Kn-°p∂p. {Kmss\‰v
ine-bn¬ {][m-\-ambpw AS-ßn-bn-́ p-≈Xv Cu [mXp-
hmWv.

ss]tdm-Ivkn≥ (Pyroxene)

Im’yw, Aeqan-\n-bw, a·o-jyw, Ccp-ºv, knen°
F∂n-h-bmWv ss]tdmIvkn-\n¬ AS-ßn-bn-cn-°p∂
[mXp-°ƒ. ̀ qh¬°-Øn¬ CXv 10 iX-am-\-tØmfw
I≠p-h-cp-∂p. D¬°m-i-I-e-ß-fnepw km[m-c-W-bmbn
I≠p-h-cp∂ Chbv°v ]®tbm Idpt∏m \nd-am-bn-cn-
°pw.

Bw^n-t_mƒ (Amphibole)

`qh¬°-Øn¬ AS-ßn-bn-́ p≈ samØw [mXp-°-
fn¬ 7 iX-am\w Cu [mXp-hmWv. Aeq-an-\n-bw,
Im’yw, knen-°, a·ojyw F∂o aqe-I-ß-fmWv
CXn¬ AS-ßn-bn-́ p-≈-Xv. ]®, Idp∏v XpS-ßnb \nd-
ß-fn¬ I≠p-h-cp∂ Cu [mXp Bkv_tÃmkv
\n¿am-W-Øn-\mWv D]-tbm-K-s∏-Sp-Øm-dp-≈-Xv. Bw^n-
_mƒ [mXp-°-fpsS Hcp cq]-amWv tlm¨ª-≠v.
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A{`w (Mica)

`qh¬°-Øns‚ GI-tZiw 4 iX-am-\w-am-{X-ap≈
A{ -̀Øn¬ Aeq-an-\n-bw, s]m´m-knbw, knen-t°m¨,
Ccp-ºv, a·ojyw F∂o aqe-I-ß-fmWv AS-ßn-bn-cn-
°p-∂-Xv. Bt·-b-in-e-I-fnepw Imbm-¥-cn-X-in-e-I-
fnepw I≠p-h-cp∂ Ch sshZypX D]-I-c-W-ß-fpsS
\n¿am-W-Øn\v D]-tbm-Kn-°p-∂p.

Hen-hn≥ (Olivine)

a·o-jyw, Ccp-ºv, knent°m¨ F∂o aqeI-ß-
fmWv {][m-\-ambpw Hen-hn-\n¬ AS-ßn-bn-´p-≈-Xv.
B`-c-W-\n¿am-W-Øn\v D]-tbm-Kn-°p∂ Ch
_kmƒ´v ]md-I-fn¬ ]®-\n-d-Øn-ep≈ ]c-ep-I-fm-
bmWv I≠p-h-cp-∂-Xv.

t¢mssd-‰v, Im¬ssk-‰v, am·-ss‰-‰v, tla-ss‰-‰v,
t_mIvssk-‰v, _ssd‰v F∂n [mXp-°fpw ta¬∏-
d™ {][m-\-s∏´ [mXp-°ƒ°v ]pdsa `qh¬°-
Ønse ]md-I-fn¬ AS-ßn-bn-cn-°p∂p.

teml-[m-Xp-°ƒ
CØc-Øn-ep≈ [mXp-°-fn¬ temlmwi-ßƒ AS-
ßn-bn-́ p-≠v. Chsb aq∂mbn Xcw-Xn-cn-°mw:

(i) Aaq-ey-[m-Xp-°ƒ ̨ ˛ kz¿Ww, sh≈n, πm‰n\w
F∂nh CXn¬s∏-Spw.

(ii) Atbm[mXp-°ƒ ̨ ˛ Ccpºpw AXn-t\mSp IqSn-
°-e¿∂v ImWp∂ a‰p teml-ßfpw hnhn-[-
bn\w Dcp°pIfpw \n¿am-W-Øn-\mbn {]tbm-
P-\-∏-Sp-Øp-∂p.

(iii) Atbm-c-lnX[mXp-°ƒ (Ccp-ºn-Xc [mXp-
°ƒ) ̨ ˛ Ccp-ºns‚ Awi-w AS-ßn-bn-́ n-√mØ
tIm∏¿, seUv, kn¶v, Sn≥, Aeq-an-\nbw F∂nh
CXn-\p-Zm-l-c-W-ß-fm-Wv.

Atem-l-[m-Xp-°ƒ
temlmwiw AS-ßn-bn-́ n-√mØ [mXp-°-fm-Wnh.

kƒ^¿, t^mkvt^‰v, ss\t{S-‰p-Iƒ F∂n-h-bmWv
DZm-l-c-W-ßƒ. Atem-l-[m-Xp-°-fpsS an{in-X-amWv
kna‚ v.

ine-Iƒ
`qh¬°w ine-I-fm¬ \n¿an-X-am-Wv. Ht∂m AXn-

e-[n-Itam [mXp-°-fpsS an{in-X-amWv ine-Iƒ. ZrVX-
tb-dnbpw arZp-hm-bXpw hyXy-kvX-h¿K-ß-fn-ep-≈-Xp-
amb ine-I-fp-≠v. DZm-l-c-W-Øn\v {Kmss\‰v Dd∏v
IqSnb ine-bmWv. Kmt{_m (IrjvW-in -e)
IdpØ\nd-Ønepw Izm¿´v-ssk‰v shfpØ \nd-Øn-
ep-ap≈ ine-I-fmWv. Ahbv°v \nb-X-amb [mXp-LS-
\bn-√. s^¬kv]m¿, Izm¿ v́kv F∂o c≠p [mXp-°
-fmWv ine-I-fn¬ k¿h-km-[m-c-W-ambn I≠p-h-cp-
∂Xv.

ine-I-sf-°p-dn-®p≈ imkv{Xo-b-]-T-\-amWv
s]t{Sm-f-Pn (inem-im-kv{Xw). ine-I-fn-e-S-ßn-bn-
cn-°p∂ [mXp kwc-N\, ]c¬{I-aw, LS-\, D¤-
hw, ImW-s∏-Sp∂ {]tZ-iw, cq]-am-‰w, a‰p ine-
I-fp-am-bp≈ _‘w XpS-ßnb ine-I-sf-°p-dn-
®p≈ F√m-hn-i-Zmw-i-ß-sf-bpwIpdn®v s]t{Sm-
f-PnÃpIƒ ]T\w \S-Øp-∂p.

ine-Iƒ°pw ̀ q`m-K-ßƒ°pw XΩnepw ine-Ifpw
aÆpw XΩnepw At`-Zy-amb _‘-am-Wp-≈Xv
F∂Xp-sIm≠v ine-I-sf-°p-dn-®p≈ ASn-ÿm-\-
[mcW Hcp ̀ qan-im-kv{X-Im-c\v A\n-hm-cy-am-Wv. ine-
Isf AXns‚ cq]o-I-c-WØn\-\p-k-cn®v aq∂mbn
Xcw-Xn-cn-°mw:

1. Bt·-b-in-e-Iƒ ˛̨  am‹bpw emhbpw XWp-
Øp-d-™p-≠m-Ip-∂-h, 2. Ah-km-Z-in-e-Iƒ ˛̨

_mlyP\y -{]-h¿Ø-\-ßfpsS ̂ -e-ambn Ah-km-Z-
ßƒ ASn-™p-IqSn cq]-s∏-Sp-∂h, 3. Imbm-¥-cn-X-
in-e-Iƒ ̨ ˛ \ne-hn-ep≈ ine-Iƒ°v ]p\-{In-ÃeoI-
c-Ww apX-emb cq]-am‰ßƒ kw -̀hn-®p-≠m-Ip-∂-h.

Bt·-b-in-e-Iƒ

`uam-¥¿`m-KØv \n∂p≈ inem{Zh (Magma and

Lava) Øn¬\n-∂mWv Bt·-b-in-e-Iƒ cp]w-sIm-≈p-
∂Xv F∂-Xn-\m¬ Ahsb {]mY-an-I-in-e-Iƒ F∂p-
hn-fn-°p-∂p. am‹ XWpØv I´n-]n-Sn-°p-∂-Xn-eq-sS-
bmWv Bt·-b-in-e-I-fp-≠m-Ip-∂Xv (em‰n≥ `mj-
bn¬ ‘CKv\nkv’ F∂m¬ ‘A·n’ F∂m-W¿Yw).
inem-{Zhw AYhm ‘am‹’ F∂m-se-s¥∂v \nßƒ°-
dn-bm-a-t√m. D]-cn-X-e-Øn-te-°p≈ am¿K-at[y am‹
XWpØv Jco-̀ -hn-°p-tºmƒ AXns\ Bt·-b-in-e-
Iƒ F∂p- hn-fn-°p-∂p. am‹-bpsS XWp-°epw Jco-
`-hn-°epw `qh¬°-Øn-\p-≈ntem `utam-]-cn-X-e-
Øntem BImw.

Bt·-b-in-e-Isf Xcn-I-fpsS kwc-N\ (Texture)

bpsS ASn-ÿm-\-Øn¬ h¿Ko-I-cn°mw. Xcn-I-fpsS
kwc-N\ F∂Xv Xcn-I-fpsS hen-∏w, Ah-bpsS -{I-
ao-I-cWw, ]Zm¿Y-ß-fpsS a‰v ̀ uXnI Ah-ÿ-Iƒ
F∂n-hsb B{i-bn-®n-cn-°p-∂p. am‹ `uam-¥¿`m-
KØv Xs∂ kmh-[m\w XWp-Øp-d-bp-tºmƒ hen-∏-
ap≈ Xcn-I-fmWv ine-I-fn¬ D≠m-hp-∂-Xv. ]t£
`uam-¥¿`mK-Øp-\n∂v D]-cn-X-e-Øn-te°v FØp∂
emh AXn-thKw XWp-Øp-d-bp-tºmƒ t\¿Ø Xcn-
bp≈ ine-Ifpw anX-amb coXn-bn-ep≈ XWp-°-en-
eqsS anX-amb hen-∏-ap≈ Xcn-bp≈ Bt·-b-in-e-
Ifp-amWv cq]w-sIm-≈p-∂-Xv. {Kmss\-‰v, Kmt{_m,
s]‹-ss‰-‰v, _kmƒ v́, A·n-]¿h-P\y {_®n-b, S v̂
F∂nh Bt·-b-in-e-Iƒ°v DZm-l-c-W-ß-fm-Wv.
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Ah-km-Z-in-e-Iƒ
Dudn°q-SpI (Settling) F∂¿Y-ap≈ ‘skUn-

sa‚w’ F∂ em‰n≥ ]Z-Øn¬\n-∂mWv skUn-sa‚dn
(Ah-km-Zw) F∂ ]Zw cq]w-sIm-≠-Xv. ine-Iƒ
(Bt·b˛Ah-kmZ˛Imbm-¥-cnXine-Iƒ) ̀ utam-]-
cn-X-e-Ønse hnhn[ A]-£-b-˛-A-]-c-Z\ Imc-
IßfpsS {]h¿Ø-\-ßƒ°v hnt[-b-ambn s]m´n-s∏m-
Sn™v sNdnb XcnI-fm°n am‰-s∏-Sp-∂p. Cu
inemIj-W-ßƒ hnhn[ _mly-i-‡n-Iƒ hln-®p-
sIm-≠p-t]mbn \nt£-]n-°p-Ibpw Ch Xnßn-t®¿∂v
(Compaction) ine-I-fmbn cq]-s∏-Sp-Ibpw sNøp-∂p.
Cu {]{In-bsb ZrVo-I-cWw (Lithification) F∂p
hnfn-°p-∂p. ]e Ah-km-Z-in-e-I-fnepw ZrUo-I-cW-
sØ-Øp-S¿∂pw \nt£-]-]m-fn-Iƒ Ah-bpsS khn-
ti-j-X-Iƒ \ne-\n¿Øp-∂p. AXn-\m¬ aW¬°-√v,
sjbv¬ XpSßnb Ah-km-Z-in-e-I-fn¬ hyXykvX
I\-Øn-ep≈ ]mfn-Iƒ ImWm≥ Ign-bpw.

Ah-km-Z-in-e-Isf Ah cq]-s∏-Sp-∂- co-Xn-bpsS
ASn-ÿm-\-Øn¬ aq∂mbn Xcw-Xn-cn-°mw: (i) _e-IrX-
ambn cq]-s∏-´h ˛̨  aW¬°-√v, I¨Kvtfm-a-td-‰v,
NpÆmºvI√v, sjbv¬, ekv F∂nh DZm-l-c-W-ß-
fm-Wv; (ii) ssPhn-I-ambn cq]-s∏-´h ˛̨  CØ-c-Øn-
ep≈ ineIƒ°p-Zm-l-c-W-ß-fmWv Kok-ssd-‰v,
tNm°v, NpÆmºpI√v, I¬°cn XpS-ßn-bh; (iii)

cmko -b -ambn cq] -s∏-´h ˛˛ sN¿´ v (chert),
NpÆmºpI√v, lmsse-‰v, s]m´mjv XpS-ßn-b-h-bmWv
CØcw ine-Iƒ°v DZm-l-c-W-ßƒ.

Imbm-¥-cn-X-in-e-Iƒ (Metamorphic rocks)

cq]m-¥-cw kw`-hn-®Xv F∂mWv Imbm-¥-cnXw
F∂-Xp-sIm≠v A¿Y-am-°p-∂-Xv. ASn-ÿm\-in-e-
Ifn¬ A\p-`-h-s∏-Sp∂ a¿Zw, hym]vXn, Dujvamhv
F∂n-h-bnse hyXym-k-ßƒaqew cq]-am‰w kw -̀hn-
®p-≠m-Ip∂ ine-I-fm-Wnh. sSIvtSm-WnIv {]{In-b-
bp-sS- ̂ -e-ambn D]-cn-X-e-Ønse ine-Iƒ ̀ qan-bpsS
Dƒ`m-K-tØ°v XmgvØ-s∏-Sp-tºmƒ ine-Iƒ°v
Imbm-¥-co-I-cWw kw`-hn°mw. As√-¶n¬ `uam-
¥¿`m-K-Øp-\n∂v am‹ ]pd-tØ°v han-°p-tºmƒ
`qh¬°-Ønse ine-I-fp-am-bp≈ kº¿°-Øns‚
^e-ambpw ASn-Ø-́ nse ine-Iƒ°v apI-fn¬\n-∂p≈
i‡-amb kΩ¿Z-Øns‚ ̂ e-ambpw Imbm-¥-co-I-
cWw kw`-hn-°m-dp-≠v. ine-I-fn-epƒs∏´ ]Zm¿Y-
ßƒ ]p\-]-c-eo-I-c-W-Øn\pw ]p\-kw-Lm-S-\-Øn\pw
hnt[-b-am-Ip∂ {]{In-b-bmWv Imbm¥-co-IWw
(Metamorphism).

Imbm-¥-co-I-cWw c≠p-X-c-Øn-ep≠v: (i) _e-
X{¥-Im-bm-¥-co-I-cWw (Dynamic metamorphism); (ii)

Xm]ob Imbm-¥-co-I-cWw (Thermal metamorphism).

kmc-amb cmk-am-‰-ßƒ kw`-hn-°msX ine-I-
fn¬ AS-ßn-bn-´p≈ X\-Xp-[m-Xp-°ƒ s]m´nbpw
sRcp-ßnbpw ]p\-tc-Io-I-cn-°-s∏-Sp∂ {]{In-bsb
_e-X{¥ Imbm-¥-co-I-cWw (Dynamic metamor-

phism) F∂p hnfn-°p-∂p. Xm]obImbm-¥-co-I-c-W-
Øns‚ ^e-ambn ine-I-fn¬ AS-ßn-bn-cn-°p∂
]Zm¿Y-ßƒ°v cmk-]-c-ambn cq]-am‰w kw`-hn-°p-
Ibpw ine-I-fnse ]c-ep-Iƒ ]p\-{I-ao-I-cn-°-s∏-Sp-
Ibpw sNøp-∂p.

Xm]o-b-Im-bm-¥-co-I-c-WsØ (i) kº¿° Imbm-
¥-co-I-cWw (Contact metamorphism); (ii) {]mtZ-inI
Imbm-¥-co-I-cWw (Regional metamorphism) F∂n-
ßs\ c≠mbn Xcw-Xn-cn-°mw.

kº¿° Imbm-¥-co-I-cWw

(Contact metamorphism)

`uam¥¿ `mK-Øp-\n∂pw han-°p∂ NqSp≈
am‹bpw emhbpw ASn-ÿm-\-in-e-I-fp -ambn
kº¿Øn-em-Ip-tºmƒ Db¿∂ Dujvam-hns‚ ̂ e-
ambn ine-I-fnse ]Zm¿Y-ßfpw AXn-e-S-ßn-bn-cn-
°p∂ ]c-ep-Ifpw ]p\-{I-ao-I-cn-°-s∏-Sp-∂p. Nne
Ah-kc-ß-fn¬ am‹-bn¬\nt∂m emh-bn¬\nt∂m
D≠m-Ip∂ ]pXnb LS-I-ßfpw ine-I-tfmSv IqSn-t®-
cm-dp-≠v.

{]mtZ-inI Imbm-¥-co-I-cWw

(Regional metamorphism)

sSIvtSm-WnIv Ne-\-Øns‚ ̂ e-amtbm Db¿∂
Xm]-Øn-t‚tbm a¿Z-Øn-t‚tbm Ch-bpsS c≠n-t‚-
bpw-IqSn ̂ e-amtbm ine-Iƒ ]p\]c-eo-I-c-W-Øn\p
hnt[-b-ambn cq]-am‰w kw`-hn-°mw. CXn-s\-bmWv
{]mtZ-in-I-Im-bm-¥-co-I-cWw F∂-dn-b-s∏-Sp-∂-Xv.
Imbm-¥-co-I-cW {]{In-b-bm¬ ine-I-fn¬ AS-ßn-
bn-cn-°p∂ [mXp-°ƒ, ]mfn-I-fmbn {Iao-I-cn-°-s∏-
Sp-∂p. CXns\ i¬°o-I-c-Ww (Foliation) As√-¶n¬
tcJo-I-c-Ww (Lineation) F∂pw hnfn-°p-∂p. Nnet∏m-
sgms° [mXp-°fpw ]e-Xcw ]Zm¿Y-ßfpw
hyXykvX I\-Øn-ep≈ ]mfn-Iƒ H∂n-S-hn´v F∂
coXn-bn-em-bn-cn°pw {Iao-I-cn-°-s∏-Sp-I. Ch Ccp-
≠tXm sXfn-™-tXm Bbn ImW-s∏-Sp-Ibpw
sNøpw. Imbm-¥-cn-X-in-e-I-fnse CØcw LS-\bv°v
_m≥UnMv F∂p ]d-bp-∂p. CØcw LS\ {]Z¿in-
∏n-°p∂ ine-I-fmWv _m≥UUv ine-Iƒ.

Imbm-¥-co-I-c-W-Øn\v hnt[-b-am-Ip∂ ine-I-
fpsS C\-Øns‚ ASn-ÿm-\-Øn¬ Imbm-¥-cnX-
ine-Isf i¬°n-X-ine-I-sf∂pw (Foliated rocks),
Ai¬°nX-in-e-I-sf∂pw (Non-foliated rocks) c≠v
hn`m-K-ß-fmbn Xncn-°mw. \bn-tkm-bn-Uv, {Kmss\-‰v,
kb-ss\-‰v, t…‰v, jnÃv, am¿_nƒ, Izm¿´vssk‰v
XpS-ßn-bh Imb-¥-cn-X-in-e-Iƒ°v DZm-l-c-W-ß-fmWv.
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inem-N{Iw (Rock Cycle)

ine-Iƒ Zo¿L-Imew Htc-t]mse \ne-\n¬°n-√.
Ah am‰-ßƒ°v hnt[-b-am-bn-s°m-≠n-cn-°p-∂p. CØ-
c-Øn¬ ]g-b-in-eIƒ ]pXnb ine-I-fmbn amdp∂

 Nn{Xw 5.1 : inem-N{Iw (Rock Cycle)

Imbm-¥cnX-
ine

(Meamorphic
rocks)

Ah-kmZ-ine
(Sementary rocks)

am‹
(Magma)

Ah-kmZw
(Sediment)

Bt·-b-ine
(Igneous rock)

A]-£-bhpw A]-cm-Z-\hpw (Weathering and Erosion)

ZrVo-I-cn-°¬
Jcn-`-hn-°¬

XpS¿®-bmb {]{In-b-bmWv  inem-N{Iw F∂p hnfn-
°p-∂-Xv.

{]mY-an-I-in-eI-fmb Bt·-b-in-e-I-fn¬\n∂mWv
a‰v ine-I-fmb Imbm-¥-cn-X-in-e-Ifpw Ah-km-Z
-in-e-Ifpw cq]-s∏-Sp-∂-Xv.

Bt·-b-in-e-Ifpw Imbm-¥-cn-X-in-e-Ifpw s]mSn-
™p-≠m-Ip∂ inemIj-W-ßƒ ASn-™p-IqSn Ah-
km-Z-in-e-Iƒ cq]-s∏-Sp-∂p. Ah-km-Z-in-e-Iƒ
kzbtah s]mSn™v Ij-W-ß-fm-bn- amdn ho≠pw
Ah-km-Z-in-e-I-fpsS cq]o-I-c-W-Øn\v Imc-W-am-Im-
dp-≠v. `qh¬°Øn¬ Hcn-°¬ cq]-s∏-´- in-e-Iƒ
(Bt·-b, Ah-kmZ, Imbm-¥-cnXine-Iƒ)
\na÷\-{]-{Inb (Subduction) (^e-I-kw-tbm-P-I-ta-
J-e-I-fn¬ Hcp `qh¬°-L-SIw as‰m-∂n\v ASn-bn-
te°v XmgvØ-s∏-Sp-∂p) bneqsS am‚n-en-\p-≈n-te°v
XmWp-t]m-Ip-Ibpw Db¿∂ Dujvam-hn¬ Ch DcpIn
am‹-bmbn amdp-Ibpw sNøp∂p (Nn{Xw 5.1). am‹-
bmWv Bt·-b-in-e-I-fpsS bYm¿Y Dd-hn-Sw.

1. icn-bmb DØcw Xnc-s™-Sp-sØ-gp-Xp-I.

  (i) Xmsg sImSp-Øn-cn-°p-∂-h-bn¬ GXmWv {Kmss\-‰ns‚ c≠v {][m\ LS-I-ßƒ?

(a) Ccpºpw \n°epw (c) knen-°bpw Aeq-an-\n-bhpw

(b) Ccpºpw sh≈nbpw (d) Ab¨ HmIvsskUpw s]m´m-kyhpw

 (ii) Xmsg sImSp-Øn-cn-°p-∂-h-bn¬ GXmWv Imbm-¥-cn-X-in-e-I-fpsS khn-ti-j-X?

(a) am‰-Øn\v hnt[-b-am-Ip-∂h (c) ]c¬cq]w

(b) im¥-amb Ahÿ (d) ASp-°p-I-fm-°pI (Foliation)

(iii) Xmsg sImSp-Øn-cn-°p-∂-h-bn¬ GI-aq-e-I-[mXp A√m-ØXv GXv?

(a) kz¿Ww (b) ssa° (c) sh≈n (d) {Kmss^‰v

 (iv) Xmsg X∂n-cn-°p-∂-h-bn¬ ZrVX IqSnb [mXp GXv?

(a) tSm∏mkv (b) Izm¿ v́kv (c) h{Pw (d) s^¬kv]m¿

 (v) Xmsg-∏-d-bp-∂-h-bn¬ Ah-km-Z-ine A√m-ØXv GXv?

(a) Snsse‰v (b) {_jy (c) s_mdmIvkv (d) am¿_nƒ

2. Xmsg \¬In-bn-́ p≈ tNmZy-ßƒ°v 30 hm°p-I-fn¬ DØ-c-sa-gp-XpI:

(i) ine-Iƒ F∂-Xp-sIm≠v A¿Y-am-°p-∂-sX¥v? ine-I-fpsS aq∂v {][m-\- X-c-ßƒ GsX√mw?

(ii) Bt·-b-in-e-Iƒ F∂m-se¥v? Bt·-b-in-e-I-fpsS cq]o-I-c-Whpw khn-ti-j-X-Ifpw hni-Zo-I-cn-°pI.

(iii) Ah-km-Z-in-e-Iƒ F∂-Xp--sIm≠v A¿Y-am-°p-∂-sX¥v? Ah-km-Z-in-e-I-fpsS cq]o-I-c-W-sØ-°p-dn®v
hni-Zo-I-cn-°p-I.

(iv) {][m-\-in-e-Iƒ XΩn-ep≈ Fs¥√mw _‘-ß-fmWv inem-N{Iw hni-Z-am-°p-∂Xv?

tNmZy-ßƒ

Imbm-¥-co-I-cWw

Dhp-Iƒ
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3. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v GI-tZiw 150 hm°p-I-fn¬ DØ-c-sa-gp-Xp-I:

(i) [mXp-°ƒ Fs¥∂v \n¿h-Nn-°p-I. {][m\ C\w [mXp-°sfbpw Ah-bpsS `uXnIkhn-ti-j-XI-
sfbpw {]Xn-]m-Zn-°p-I.

(ii) `qh¬°-Ønse {][m-\-in-e-I-fpsS cq]o-I-cW coXn-sb-°p-dn®pw Ah-bpsS kz`m-hsØ°p-dn®pw
hni-Zo-I-cn-°p-I. Ahsb \nß-sf-ßs\ Xncn-®-dn-bpw?

(iii) Imbm-¥-cn-X-in-e-Iƒ F∂m-se¥v? hyXykvX Xc-Øn-ep≈ Imbm-¥-cn-X-in-e-Iƒ GsX-√mw? Ah
cq]-s∏-Sp-∂-sX-ßs\? hni-Z-am-°p-I.

t{]mPIvSv {]h¿Ø\w
hyXy-kvX -X-c-Øn-ep≈ ine-IfpsS kmºn-fp-Iƒ tiJ-cn®v Ah-bpsS `uXn-I-k-hn-ti-j-X-Ifpw C\hpw
Xncn-®-dn-bp-I.



`qcq] cq]oI-c-W-{]-{InbIƒ 47

A[ymbw

`qan-bpsS D¬]-Øn, ]cn-Wm-aw, D≈-d, hnhn[ ̀ ua-
]m-fn-Iƒ, `qh¬° cq]o-I-cWw, `qh¬° ]mfn-I-
fpsS Ne-\w, ̀ qI-º-sØ-∏-‰n-bp≈ hnh-c-ßƒ, hnhn[
A·n-]¿hX {]h¿Ø-\-ßƒ, ine-Iƒ, [mXp-°ƒ
F∂n-h-sb-°p-dn®v ap≥ ]mT-`m-K-ß-fn-eqsS \nßƒ
]Tn-®p-h-t√m. C\n \ap°v \mw A[n-h-kn-°p∂
`utam-]-cn-X-esØ∏‰n a\- n-em-°mw. `utam-]-cn-
Xew Htc \nc-∏n-emtWm?

F¥p-sIm-≠mWv ̀ utam-]-cn-X-e-Øn¬ [mcmfw Db¿®
Xmgv®-Iƒ ImW-s∏-Sp-∂Xv?

`qan-bpsS ]pdw-]m-fn-bmb ̀ qh¬°w Ne-\m-fl-I-
amWv. ew_-ambpw Xnc-›o-\-ambpw `qh¬° `mK-
ßƒ°v Ne-\-ap-≠m-bn-́ p-s≠∂pw Ct∏mgpw CØcw
Ne-\-ßƒ XpS¿∂p-sIm-t≠-bn-cn-°p-∂p-sh∂pw \ap-
°-dn-bmw. Ct∏m-gp≈ Ne-\-ß-fpsS thKX apºp-≈-
Xn-t\-°mƒ Xmc-X-tay\ Ipd-hm-Wv.  CØcw Ne-\-
ß-fmWv ̀ utam-]-cn-X-e-Ønse Db¿® Xmgv®-Iƒ°v
Imc-Ww. `qanbpsS A¥¿`m-K-Øp-\n-∂p≈ Nne
B¥-cnI _e-ßfpw ̀ utam-]-cn-X-e-Øn¬ {]h¿Øn-
°p∂ Nne _mly_e-ß-fp-amWv CØcw Ne-\-
ßƒ°v \nZm-\w.

`utam-]-cn -Xew kutcm¿÷-P\y-ß-fmb
_mly_e-ß-fpsS {]h¿Ø-\-ßƒ°v kZm hnt[b-
am-bn-s°m-≠n-cn-°p-tºmƒ ̀ qan-bpsS A¥¿`m-KØv
hnhn[ Xo{h -X -bn¬ B¥-cnI _e-ßfpw
{]h¿Øn®p-sIm-≠n-cn-°p-∂p. Cßs\ `qan-bpsS
hmbp-a-fi-e-Øn-\-Sn-bn¬ D¬ -̀hn-°p-∂ _mly-_-e-
ßfpw ̀ qan-bpsS A¥¿`m-K-Øp-\n∂pw D¬ -̀hn-°p∂
B¥-cn-I-_-eßfpw tN¿∂v `utam-]-cn-X-eØn¬
\nc-¥cw am‰-ßƒ D≠m-°p-∂p.  B¥-cn-I-_-e-ßƒ
`qan-bpsS D≈n¬\n∂pw D¬ -̀hn-°p-∂-hbpw hnhn[
Xo{h-X-bn¬ {]h¿Øn-°p-∂-h-bp-am-Wv. ap≥ ]d-™h
bYm-{Iaw _mly-P-\y-_-e-ßƒ F∂pw A¥¿P-

\y_-e-ß-sf∂pw Adnb-s∏-Sp-∂p. Cu c≠p-Xcw
_e-ß-fp-tSbpw hnhn-[-X-c-Øn-ep≈ {]h¿Ø-\-
ßƒ°v ̀ utam-]-cn-Xew \nc-¥cw hnt[-b-am-bn-s°m-
≠n-cn-°p-∂p.

`utam-]-cn-X-e-Øn¬ _mly-P-\y-_-e-ß-fpsS
{]h¿Ø-\-^-e-ambn Db¿∂ ̀ q{]-tZ-i-ßƒ \nav\o-
I-cWw kw -̀hn®v \nc-∏m-°-s∏-Sp-Ibpw Xmgv∂ {]tZ-
i-ßfpw K¿Ø-ßfpw \nt£-]-W-Øn-eqsS \nI-Ø-
s∏-Sp-Ibpw sNøp-∂p. ̀ utam-]-cn-X-e-Ønse \navt\m-
∂Xn A]-c-Z-\-{]-{In-b-bn-eqsS \nc-∏m-°-s∏-Sp-∂p.
CXv \nc-∏m-°¬ (Gradation) {]{Inb F∂-dn-bs-∏-Sp-
∂p. A¥¿P\y _e-ß-fpsS {]h¿Ø-\-^-e-ambn
`utam-]-cn-X-e-̀ m-K-ßƒ XpS¿®-bmbn Db¿∂p-h-cp-∂-
Xp-sIm≠v _mly-P-\y-_-e-ßƒ°v `utam-]-cn-
XeØnse \navt\m-∂nXn-Iƒ ]q¿W-ambpw \nc-∏m-
°p-hm≥ km[n-°p-∂n-√. F{X-\mƒ Cu _e-ßƒ
{]h¿Øn-®p-sIm-≠n-cn-°p-∂pthm A{Xbpw \mƒ
`utam-]-cn-X-e-Øns‚ \navt\m-∂Xn \ne-\n¬°pw.

`qansb a\p-jy≥ Ahs‚ \ne-\n¬∏n-\mbn  B{i-
bn-°p-∂-tXm-sSm∏w, hym]-I-ambpw Xo{h-ambpw
NqjWhn-t[-b-am-°p-Ibpw sNøp-∂p. AXp-sIm≠v
\ΩpsS {]Ir-Xnsb∏‰n a\- n-em-t°-≠Xv AXy-¥m-
t]-£n-X-amWv. Imc-Ww AXn-eqsS am{Xta
{]IrXnbpsS k¥p-en -Xm -h-ÿbv°v tIm´w
X´msXbpw ̀ mhn-bn¬ AXns‚ km[y-X-Iƒ°v aß-
te-ev]n-°msXbpw \ap°v  ̂ e-{]-Z-ambn {]Ir-Xnsb
{]tbm-P-\-s∏-Sp-Øp-hm≥ km[n-°p-I-bp-≈q.

F√m Poh-Pm-e-ßfpw ]cn-ÿn-Xn-bpsS \ne-\n¬∏n-
\mbn h¿Øn-°p-∂p. F∂m¬ a\p-jy≥ Aan-X- hn`h
D]-t`mKØm¬ ]cn-ÿn-Xn-°v Gsd BLmXw
krjvSn-°-p∂p. hn`-h-ß-fpsS AanX D]-t`m-Kw,
hn`htimj-W-Øn\v hgn-sX-fn-°p-∂p. hn`h D]-t`m-
K-tØmfw A\n-hm-cy-am-Wv ̀ mhn-bn¬ {]Ir-Xn-bn¬

`qcq] cq]oI-c-W-{]-{InbIƒ
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Poh≥ \ne-\n¬°m≥ DX-Ipwhn[w AXns‚ km[y-
X-Iƒ \ne-\n¿ØpI F∂-Xpw. hn`-h-ß-fpsS  D]-
tbm-Khpw Zpcp-]-tbm-Khpwaqew {]Ir-Xn-bpsS CØcw
km[y-X-Iƒ hfsc thK-Øn¬ A{]-Xy-£-am-bn-s°m-
≠n-cn-°p-∂p.

`utam-]-cn-X-esØ cq]-s∏-Sp-Øn-bXpw cq]-s∏-Sp-
Øp-∂-Xp-amb  hnhn-[-Xcw {]{In-b-Iƒ, ̀ utam-]-cn-
Xew \n¿Ωn°-s∏-´n-cn-°p∂ hkvXp-°ƒ  F∂n-h-
sb-°p-dn®v bYm-hn[n a\- n-em-°n-bm¬ am{Xta {]Ir-
Xn°v lm\n-I-c-amb a\p-jy-{]-h¿Ø-\-ßsf eLq-
I-cn-°p-hm-\p≈ ap≥Icp-X-ep-Iƒ kzoI-cn-°p-hm\pw
{]Ir-Xn-hn`-h-ßƒ°v tIm´w-X-´msX `mhn-X-e-ap-d-
Iƒ°mbn kwc-£n-°p-hm\pw Ign-bp-I-bp-≈q.

`qcq-]-cq-]o-I-cW {]{In-b-Iƒ
`qcq-]-cq-]o-I-cW {]{In-b-Iƒ F¥m-sW∂dn

bm≥ \nßƒ°v Xmev]-cy-ant√? `utam-]-cn -
XeØns‚ BIrXn-bn¬ cq]-am‰w hcp-Øp∂ {]{In-
bI-fmWv `qcq -] -cq -]o -I -cW {]{In -b -Iƒ.
A¥¿P\y˛_mly-P\y _e-ßƒ `ua-h-kvXp-°-
fn¬ sNep-Øp∂ kΩ¿Ztam cmk-{]-{In-b-Itfm
BWv CXn\p ImcWw. kvXchncq-]Ww (Diastro-

phism), A·n-]¿h-X-P-\y-{]-h¿Ø-\-ßƒ F∂n-h-
bmWv A¥¿P-\y- `qcq]cq-]o-I-cW{]{In-b-Iƒ.
A¥¿P-\y-̀ q-cq-]-cq-]o-I-c-W-{]-h¿Ø-\-ßsf°pdn®v
ap≥ ]mT-̀ m-K-ß-fn-eqsS \nßƒ ]Tn-®p-ht√m? A]-
£bw, ̀ q{ZhytimjWw, A]-c-Z\w, \nt£-]Ww
F∂n-h-bmWv _mly-P-\y-̀ q-cq-]-cq-]o-I-cW {]{In-b-
Iƒ. _mly-P-\y-̀ q-cq-]-cq-]o-I-cW {]{In-b-I-sf-°p-
dn®v hni-Z-ambn {]Xn-]m-Zn-°p-∂-XmWv Cu A[ymbw.

C\n \ap°v hnhn[ _mly-P-\y-̀ q-cq-]-cq-]o-I-cW
{]{In-b-Isf ]cn-N-b-s∏-Smw. ̀ ua-h-kvXp-°sf tiJ-
cn®v Hcn-S-Øp-\n∂pw as‰m-cn-S-tØ°v hln-®p-sIm≠v
t]mIp-hm≥ tijn-bp≈ {]Ir-Xn-bpsS _mly-P-\y-
L-S-I-ß-sf (Pew, Im‰v, lnam\n XpS-ßn-b-h) ̀ qcq]-
cq]o--I-cW Imc-I-ßƒ F∂p-hn-fn-°p-∂p. {]Ir-Xn-
bnse CØcw Imc-I-ßƒ {]tZ-i-Øns‚ Ncn-hn\v
A\p-kr-X-ambn Nen-°p-tºmƒ `ua-h-kvXp-°sf
\o°w-sNbvXv Xmgv∂ {]tZ-i-ß-fn¬ \nt£-]n-°p∂p.
`qcq-]-cq-]o-I-cW {]{In-b-Ifpw ̀ qcq-]-cq-]o-I-c-W Imc-
I-ßfpw _mly-P-\y-amWv.

"{]{Inb' F∂ ]Zw {]Ir-X-Øn¬ `ua-h-kvXp-
°-fnt∑¬ hnhn[ ̀ qcq-]-cq-]o-I-cW Imc-I-ß-fpsS
{]h¿Ø-\-sa-∂mWv hnh-£n-°p-∂-Xv. Nen-°p∂
am[y-a-amWv  "klm-bn'. DZm-l-cWw Hgp-Ip∂ Pew,
Nen-°p∂ a™v, Im‰v, Xnc-am-e, ̀ qK¿`-Pew F∂n-
h. ̀ ua-hkvXp-°sf \o°w sNbvXv hln-®p-sIm≠v
t]mIp-hm\pw ]n∂o-S-h-sb as‰m-cn-SØv- \n-t£-]n-°p-

hm\pw Ign-bp∂ CØcw Imc-I-ßsf ̀ qcq-]-cq-]o-I-
cW Imc-I-ßƒ (Geomorphic agents) F∂-dn-b-s∏-
Sp-∂p.

`qcq-]-cq-]o-I-cW Imc-I-ßtfbpw ̀ qcq-]-cq-]o-I-
cW {]{InbI-tfbpw th¿Xn-cn®v ImtW-≠-
Xns‚ Bh-iy-I-X-bpt≠m?

Kpcp-Xzm-I¿jW_ew (Gravitational force) Zniob-
_ew  (Directional force) F∂ coXn-bn¬ Ncn™
{]X-e-ß-fn-eqsS ̀ ua-h-kvXp-°sf Xmtg°v Nen-∏n-
°pIbpw H∏w `uahkvXp-°fn¬ kΩ¿Zw sNep-
Øp-Ibpw sNøp-∂p. ]tcm-£-ambn Kpcp-Xzm-
I¿jW_ew sNep-Øp∂ kΩ¿Zw then-̨ -Xn-c-ame
t{]cI Pe-{]-hm-l-ßƒ°pw Im‰p-Iƒ°pw Imc-W-
am-Ip-∂p. Kpcp-Xzm-I¿jW_ew, Ncnhv F∂nh-bpsS
A`m-h-Øn¬ ̀ qcq-]-cq-]o-I-cW Imc-I-ßƒ {]h¿Ø-
\-£-a-am-Ip-∂n-√. X¬ -̂e-ambn A]-c-Z-\w, hl-\w,
\nt£-]Ww F∂nh D≠m-Ip-∂n√. AX-p-sIm≠v
Kpcp-Xzm-I¿jW _ew sNep-Øp∂ kΩ¿Z-Øn-\pw
`qcq-]-cq-]o-I-cW{]{In-b-I-fpsS A{X-Xs∂ {]m[m-
\y--ap-≠v. ̀ qKp-cp-Xzm-I¿j-W-_e-amWv \sΩ ̀ utam-
]-cn-X-e-hp-ambn _‘n∏n-°p∂ _ew. ̀ utam-]-cn-X-
e-h-kvXp-°ƒ°v Nen-°m≥- Ign-bp-∂-Xpw {]kvXpX
_e-ØmemWv. ̀ utam-]-cn-X-e-Ønepw ̀ uam-¥¿`m-
K-Øp-ap≈ F√m-Øcw Ne-\-ßƒ°pw Imc-Ww
NcnhmWv. AXmbXv Db¿∂ Xe-Øn¬\n∂pw
Xmgv∂Xe-Øn-te°pw Db¿∂ a¿Z-ta-J-e-bn¬\n∂pw
Xmgv∂ a¿Z-ta-J-e-bn-te°p≈ Ncnhv XpS-ßn-b-h.

A¥¿P-\y-{]{In-b-Iƒ
`uam-¥¿`m-KØp\n∂pw {]k-cn-°p∂ Du¿P-amWv

A¥¿P-\y- ̀ qcq-]-cq-]o-I-cW{]{In-b-Iƒ°v \nZm-\-
amb _ew.  AWp-{]-k-cWw (tdUntbm BIvSn-
hn‰n), {`a-Whpw then-Ifpw krjvSn-°p∂ L¿j-
Ww, `utam¬∏Øn kabØv Bhn¿`-hn® BZn-a-
Xm]w F∂n-h-bmWv Cu Du¿P{]k-c-W-Øn-\p-Im-
cWw. `ua-Xm-]-hy-Xn-bm\w, `uaXm-]-{]-hmlw
F∂nh `qh¬°]mfn-I-fn¬ hn-cq-]W{]{In-b-Iƒ
A·n-]¿hX-P-\y-{]-h¿Ø-\-ßƒ F∂nhbv°v Imc-
W-am-Ip-∂p. ̀ ua-Xm-]-{]-hmlw ̀ ua-Xm-]-N-cn-hn-ep-≠m-
Ip∂ hyXn-bm-\w, `qh¬°-Øns‚ I\w, ZrVX
F∂nh A¥¿P\y{]{In-b-I-fpsS {]h¿Ø-\-ßsf
\nb-{¥n-°p-∂p. AXp-sIm≠v Ch F√m-bn-SØpw Hcp-
t]mse A\p-`-h-s∏-Sp-∂n-√. A¥¿P-\y-{]-{In-b-I-
fpsS hyXy-kvX-tXm-Xn-ep≈ {]h¿Ø-\-^-e-ambn
`utam-]-cn-Xew \nc-∏-n√msX ImW-s∏-Sp-∂p.

hn-cq-]WN-e-\-ßƒ (Diastrophism)

`qh¬°-`m-K-ßsf Nen-∏n-°mt\m Db¿Øp-
hmt\m As√-¶n¬ \n¿an-°p-hmt\m Ign-bp-∂ -F√m
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eqsS Hcp hkvXp Xmtg°v Nen-°p-∂Xv `qan B
hkvXp-hn≥ta¬ sNep-Øp∂ `qKp-cp-Xzm-I¿jW
_ew- aq-e-am-Wv. Hcp \n¿ZnjvS bqWn‰v {]tZ-iØv
{]tbm-Kn-°-s∏-Sp∂ _e-amWv kΩ¿Zw (Stress). Hcp
Jc-h-kvXp-hn¬ kΩ¿Zw- D≠m-Ip-∂Xv B hkvXp-
hns\ X≈ent\m henhnt\m hnt[-b-am°p-tºm-
gmWv. X¬ -̂e-ambn, B hkvXp-hn\v cq]-am‰w kw -̀
hn-°p∂p. CØ-c-Øn¬ hkvXp-°fnt∑¬ sNep-
Øp∂ a¿Z-amWv sX∂¬ kΩ¿Zw (Shear stress).

sX∂¬ kΩ¿Zw- aq-e-amWv ine-Ifpw a‰p `ua-h-
kvXp-°fpw ]mfncq]-Øn¬ hnL-Sn-°p-∂Xv. F∂m¬
sX∂¬ kΩ¿Zw tImWn-b-hn-ÿm-]-\-Øn\p Imc-
W-am-Ip-∂p. CtXm-sSm∏w Xm]-hy-Xn-bm\w, {InÃ-eo-
I-c-Ww, Dcp-I¬ F∂n-ß-s\-bp≈ {]{In-b-Iƒ aqew
hkvXp-°-fn¬ X∑m-{X-I-fn-ep≈ kΩ¿Zhpw (Molecu-

lar stress) A\p-`-h-s∏-Sm-dp-≠v. cmk-{]-{In-b-Iƒaq-
ehpw hkvXp-°ƒ th¿s]-Sp-Itbm kwtbm-Pn-°p-
Itbm [mXp-°ƒ Aen-™p-t]m-hp-Itbm sNøp-∂p.
A]-£-bw, `q{ZhytimjWw, A]-c-Z\w F∂o
{]{In-b-I-fpsS ASn-ÿm-\-Im-cWw `uahkvXp-°-
fn¬ A\p-̀ -h-s∏-Sp∂ Cu kΩ¿Z-_e-ßfm-Wv.

_mly-P-\y-`q-cq-]-cq-]o-I-c-W-{]-{In-b-Iƒ `qan-
bnse Imem-hÿm taJ-e-Iƒ°\p-k-cn®v hyXymk-
s∏-́ n-cn-°p-∂p. Xm]w, h¿jWw F∂o {][m\ Imem-
hÿmLS-I-ßƒ Cu {]{In-b-Isf kzm[o-\n-°p-∂p.

F√m _mly-`qcq-]-cq-]o-I-c-W-{]-{In-b-I-fpw
s]mXp-hn¬ A\m-hr-X-am-°¬ {]{In-b-Iƒ (Denu-

dation) F∂-dn-b-s∏-Sp-∂p. A]-£bw, `q{Zhytim
jWw, A]-c-Z-\w, hl\w F∂n-h-bmWv {][m\
A\m-hr-X-am-°¬ {]{In-b-Iƒ. NphsS tN¿Øn-́ p-ff
^vtfm Nm¿´v (Nn{Xw 6.1) hnhn[ A\m-hr-X-am-°¬
{]{In-b-Isfbpw ImcI-_-e-ßsfbpw ImWn-°p∂p.
Hmtcm A\m-hr-X-am-°¬ {]{Inbbv°pw Hmtcm ImcI-
_ew As√-¶n¬ Du¿P-ap-s≠∂v CXn-eqsS a\- n-
em-°mw.

A¥¿P-\y-{]-{In-b-Isfbpw Dƒs°m-≈p-∂-h-bmWv
kvXchncq-]WNe-\-ßƒ. CXn¬ Xmsg-∏-d-bp-∂h
Dƒs∏-Sp-∂p: 1. ]¿h-X-cq]o-I-cW{]-{In-b-Iƒ ˛̨
`qh¬°-`m-K-ßƒ aSßn Db¿∂v aS-°p-]¿hX-ß-
fpsS cq]o-I-c-W-Øn\v Imc-W-am-Ip-∂p, 2. ̀ qJ-fi-
c]o-I-cW-{]-{In-b-Iƒ ̨ ˛ Hcp hnim-e-̀ q-h¬°-̀ mKw
Db¿∂p-h-cp-∂-Xn\v Imc-W-am-Ip-∂p, 3. ̀ qI-º-ßƒ
˛̨  ̀ qh¬°-`m-K-ß-fn¬ {]mtZ-in-I-ambn D≠m-Ip∂
{]I-º-\-ßƒ, 4. ̂ e-I-N-e-\-ßƒ ̨ ˛ ̀ qh¬°-̂ -e-
I-ß-fpsS Xnc-›o\-N-e-\-ßƒ.

]¿h-X-P-\y-{]-{In-b-bm¬ ̀ qh¬°-Øn¬ hen-b-
tXm-Xn¬ cq]-am-‰-Øn\v Imc-W-am-b he-\-ßƒ (aS-
°p-Iƒ) krjvSn-°p-∂p. `qJ-fi-P-\y-{]-{In-b-Iƒ
sNdn-b-tXm-Xn-ep≈ cq]-am-‰-ßƒ am{Xta krjvSn-°p-
∂p-≈q. ]¿h-X-P-\y-{]-{In-b-Iƒ ]¿h-X-cq-]o-I-c-W-
Øn\pw ̀ qJ-fi-P-\y-{]-{In-b-Iƒ ̀ qJfi cq]o-I-c-
W-Øn\pw Imc-W-am-Ip-∂p. ]¿h-X-P-\y-{]-{In-b-Iƒ,
`qJ-fi-P\y-{]-{In-b-Iƒ, ̀ qN-e-\-ßƒ, ̂ e-I-N-e-\-
ßƒ F∂nh ̀ qh¬°-̀ m-K-ß-fn¬ {`wi-\w, s]m -́ep-
Iƒ F∂nh krjvSn-°p-∂p. Cu {]{In-b-Iƒ
`qh¬°-Øn¬ a¿Zw, Xm]w, hym]vXn F∂n-h-
bnse√mw {]IS-amb hyXn-bm-\-ßƒ krjvSn-°p-
Ibpw ine-I-fpsS Imbm-¥-cnI{]h¿Ø-\-ßƒ°v
Imc-W-am-IpIbpw sNøp-∂p.

`qJ-fi-cq]o-I-cW- N-e-\-ßƒ, ]¿h-Xcq]o-I-
cW -N-e-\-ßƒ F∂nh XΩn-ep≈ hyXym-k-
ßƒ Fs¥√mw?

A·n-]¿h-X-{]-h¿Ø-\-ßƒ
`qan-°p-≈nse Dcp-Inb inem-{Zh (am‹)Øns‚

`utam-]-cn-X-e-Øn-te-°p≈ Ne-\w, hnhn[ B¥-cnI
˛̨ _mly Bt·bcq]-ß-fpsS cq-]o-I-cWw F∂nh
A·n-]¿hX {]h¿Ø-\-ß-fn-epƒs∏-Sp-∂p. hnhn[
Bt·-b-{]-h¿Ø-\-ß-sf-°p-dn®pw Bt·b ine-I-
sf-∏-‰nbpw ap≥]mT-`m-KØv \nßƒ ]Tn-®p-I-gn-
™pht√m.

A·n-]¿hX{]h¿Ø-\-ßƒ, A·n-]¿hX-ßƒ
F∂o ]Z-ßƒsIm≠v A¿Y-am-°p-∂-sX¥v?

_mly-P-\y-{]-{In-b-Iƒ
sSIvt‰m-WnIv {]h¿Ø-\-ß-fpsS ̂ e-ambn ̀ utam-

]-cn-X-e-Øn¬ cq]-s∏-Sp∂ Ncnhv, kutcm¿P \nb-
{¥n-X- A¥-co-£- Du¿Pw F∂nhbn¬\n-∂p-amWv
_mly-P-\y-{]-{In-b-Iƒ Du¿Pw B¿Pn-°p-∂-Xv.

`q{]-X-e-ß-fnse Ncn-hn\v B[mcw sSIvtSmWnIv
LS-I-ß-fpsS {]h¿Ø-\-amsW∂v ]d-bp-∂-sX-
¥p-sIm≠v?

`qan-bnse F√m hkvXp-°-fnepw `qan AXns‚
BI¿jW_ew sNep-Øp-∂p. Ncn™ {]X-e-Øn-

A£mw-i-ÿm\w, EXp-t`-Z-ßƒ, Ic-bp-tSbpw
Pem-i-b-ß-fp-sSbpw hnX-c-Ww F∂nhbv°v A\p-
kvXrX-ambn ̀ qan-bn¬ Xm]-hy-Xn-bm\w A\p-̀ -h-s∏-
Sp-∂p. Cu Xm]-hy-Xn-bm\w hyXykvX Imem-hÿm

Nn{Xw 6.1 : A\m-hr-X-am-°¬ {]-{In-b-Ifpw Ah-bpsS t{]cI-_-e-ßfpw

A\m-hrX--am-°¬ {]{In-b-Iƒ

{]{Inb A]-£bw `q{Z-hy-tim-jWw
A]-c-Z\w/

hl\w

t{]cI-- _-e-
ßƒ/Du¿Pw

Kpcp-Xzm-I¿jWw/
X∑m-{X-k-a¿Zw/

cmk-{]-h¿Ø-\ß-ƒ

Kpcp-Xzm-I¿jW
_ew

KXn-tIm¿Pw
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{]tZ-i-ßƒ krjvSn-°-s∏-Sp-∂-Xn\v Imc-W-am-Ip-∂p.
Imem-h-ÿm-{]-tZ-i-ßƒ°-\p-kr-X-ambn Hmtcm {]tZ-
iØpw A\p-̀ -h-s∏-Sp∂ _mly-P--\y-̀ q-cq-]-cq-]o-I-cW-
{]-{In-b-Iƒ ]c-kv]cw hyXym-k-s∏-́ n-cn-°p-∂p. kky-
Pm-e-ß-fpsS km{µ-X, C\w, hnX-cWw F∂n-hsb
kzm[o-\n-°p∂ h¿j-Ww, Xm]-e-̀ yX F∂o LS-I-
ßƒ ]tcm-£-ambn ̀ qcq-]-cq-]o-I-c-W-{]-{In-b-I-tfbpw
kzm[o-\n-°p-∂p. ÿe-Øns‚ D∂-Xn, sX°p-h-S°v
Ncn-hp-Isf At]-£n®v Ing-°p-]-Sn-™mdv Ncn-hp-I-
fn¬ e`n-°p∂ kutcm¿P-Øns‚ Af-hnse hyXym-
k-ßƒ F∂n-hbmWv CXn-\p≈ Imc-W-ß-ƒ..
IqSmsX, Hcp Imem-hÿm{]tZ-i-Øn\p-≈n¬
hoip∂ Im‰ns‚ thKX, Zni F∂n-hbpw _mjv]o-
I-c-W-tXmXv, h¿j-W-co-Xn, h¿j-W-Øns‚ Af-hv,
Xo{hX, ssZ\w-Zn\ Xm]m-¥-cw, Pew XWp-Øp-d-bp-
∂-Xv, a™v Dcp-Ip-∂Xv, ine-I-fnse hn≈-ep-I-
fneqsS a™v F{X-am{Xw D≈n-te°v IS-°p∂p XpS-
ßn-bhbpw.

F√m _mly-P\y ̀ qcq-]-cq-]o-I-cW {]h¿Ø-\-
ßƒ°pw ]n∂n-ep≈ t{]c-I-_ew GXmWv?

Imem-h-ÿ-mL-S-I-ßƒ Xpey-am-bn-cn-°p-tºmƒ
_mlyP\y `qcq -]-cq -]o-I-cW{]{In-b-I-fpsS
{]h¿Ø\Xo{h-Xsb kzm[o-\n-°p∂ a‰p LS-I-ß-
fmWv ine-bpsS Xcw, LS\ F∂n-h. ine-I-fnse
aS-°p-Iƒ, {`wi-\w, inem-]m-fn-I-fpsS Ncn-hv, inem-
]m-fn-I-fpsS {Iao-I-cWw, ine-I-fnse hn≈-ep-I-fpsS
km∂n≤yw, inem-]m-fn-I-fpsS apIƒ]-c-∏v, ine-I-fpsS
ImTn-\yw, ine-I-fpsS arZp-Xzw, ine-I-fn¬ AS-ßn-
bn-cn-°p∂ [mXp-°ƒ, Ah-bpsS kz`m-hw, cmk-
{]h¿Ø-\-Øn¬ G¿s∏-Sm-\p≈ Ah-bpsS tijn,
ine-I-fnse -{]-th-i-\o-b-X (Permeability) F∂nh.
Hmtcm ine-Iƒ°pw hyXykvXinem -L-S -\ -
bmWp≈Xv. inem-L-S-\-bpsS ASn-ÿm-\-Øn¬
hyXy-kvX-co-Xn-bn-emWv Hmtcm inebpw ̀ qcq-]-cq-]o-
I-cW {]h¿Ø-\-ßsf {]Xn-tcm-[n-°p-∂-Xv. AXp-
sIm≠v, ̀ qcq-]-cq-]o-I-c-W-{]-{In-b-I-fpsS {]h¿Ø-\-
tXmXv, {]h¿Ø-\-Xo-{hX F∂nh Hmtcmine-I-fnepw
hyXy-kvX-am-bn-cn-°pw. CXv hyXykvX Xc-Øn-ep≈
`q{]-IrXn Hcp-°p-∂-Xn\v Imc-W-am-Ip-∂p. _mly-
P\y-̀ q-cq-]-cq-]o-I-cW {]{In-b-I-fpsS {]h¿Ø-\-̂ -
e-ßƒ Hcp sNdnb Ime-b-f-hp-sIm≠v Zriy-am-Ip-∂-
h-b-√. ImcWw, Ch hfsc kmh-[m-\-Øn-emWv
{]h¿Øn-°p-∂-Xv. Ch-bpsS Zo¿L-Im-e-b-f-hn-ep≈
\nc-¥-c-{]-h¿Ø\^e-ambn ine-Iƒ \nc-¥cw
timj-W-Øn\p hnt[-b-ambn h≥tXm-Xn¬ inYn-eo-
I-cn-°-s∏-Sp-∂p.

Npcp-°-Øn¬, ̀ qh¬°]cn-Wm-a-̂ -e-ambn ̀ utam-
]-cn-X-eØn-ep-≠m-bn-́ p≈ hyXym-k-ßƒ ̀ ua]-Zm¿Y-

h
¿j

W
w 
(a

n.a
o.) X

p{µ

sSbvK˛s]m-Svtkmƒ
ta-Je

h¿jWw

sÃ
∏
n

acp-̀ qan-bpw
A¿[-a-cp-̀ q-anbpw

Xm]w

k
mh

∂

DjvW h\-ta-
Je > 3000 an.ao.

amXrin-e

t\cnbtXmXn-ep≈ cmk-am-‰-ßƒ°v hnt[-b-amb taJe

anXam--bXpw sa®-s∏´ tXmXnepw cmk-am-‰-ßƒ°v
hnt[-b-amb taJe

Ifn-a¨ [mXp-ta-Je

Aeq-an-\nbw HmIvssk-Up-I-fpsS B[n-Iy-ap≈ taJe

Ccp-ºv, Aeq-an-\nbw HmIvssk-Up-I-f-S-ßnb aÆv

Nn{Xw 6.2 : Imem-hÿm taJ-ebnepw A]-£bw kw -̀hn®
`qh¬°-̀ m-K-Øns‚ Bghpw

(kvt{Smt°mhv 1967˛¬\n∂v kzoI-cn-®Xpw am‰-ßƒ hcp-Øn-bXpw)

ß-fpsS C\w, Ah-bpsS LS-\, `ua-{]-{In-b-I-fp-
sSbpw Ah-bpsS {]h¿Ø-\-Xo-{h-X-bp-sSbpw tXmXn-
ep-≠mb hyXym-k-ßƒ AYhm G‰-°p-d-®n-ep-Iƒ
F∂n-h ImcWw H∂-s√-¶n¬ as‰m-cp- hn-[-Øn¬ \ne-
\n¬°p∂p.

GXm\pw Nne _mly-P\y`qcq-]-cq-]o-I-c-W-{]-{In-
b-I-sf-°p-dn®v ChnsS hni-Z-ambn {]Xn-]m-Zn-°p∂p.

A]-£-b-w
`ua-]-Zm¿Y-ß-fn¬ Imem-hÿmLS-I-ß-fpsS

{]h¿Ø-\amWv A]-£-bw.  hnhn-[-Xcw A]-£b
{]{In-b-I-fp-≠v. Ch Hcp-ant®m A√m-sXtbm `ua-
]Zm¿Yß-fn¬ {]h¿Øn®v ̀ ua-]-Zm¿Yß-fpsS inYn-
eo-I-c-W-Øn\v Imc-W-am-Ip∂p.

hnhn[ Imem-hÿmLS-I-ß-fpsS {]h¿Ø-\-
^-e-ambn ine-Iƒ `uXn-I-ambn s]mSnt™m
cmk-]-c-ambn LS-\m-am‰w kw`-hnt®m inYn-e-
am-Ip∂ {]{In-b-bmWv A]-£bw

A]-£-b-Øn-¬ cq]-s∏-Sp∂ ]Zm¿Y-ßƒ°v
ÿm\-am‰w D≠m-Im-Ø-Xn-\m¬ A]-£bw Hcp
X¬ÿm-\ob {]{In-b-bm-Wv (Insite).

A]-£-bw-aqew Nne-t∏mƒ kw -̀hn-t®-°m-hp∂
sNdnb Ne\ßsf hl-\-ambn ]cn-K-Wn-
°mtam? C√, F¶n¬ F¥p-sIm≠v?

kky-Pm-e-ßƒ, Imem-h-ÿ, -̀ q-{]-Ir-Xn, ̀ uaLS-
I-ßƒ- F∂n k¶o¿W-L-S-I-ßƒ A]-£b {]{In-
b-Isf \nb-{¥n-°p-∂p. Ch-bn¬ Imem-hÿmLS-
I-ßƒ°v hf-sc-tbsd {]m[m-\yap≠v. Imem-h-
ÿbv°v A\p-kr-X-ambn A]-£-b-{]-{In-bIfpw
AXp-t]mse A]-£-b-Øn\v hnt[-b-amb ̀ qh¬°-
`m-K-Øns‚ hym]vXnbpw (Nn{Xw 6.2) hyXymk-s∏-́ n-
cn-°p-∂p. A]-£-b-{]-h¿Ø-\-ßƒ {][m-\-ambpw
aq∂p-hn-[-Øn-emWv:
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{]h¿Ø-\w
Nn{Xw 6.2˛¬ hnhn[ Imem-hÿm {]tZ-i-ß-fpsS
A£mw-i-aq-ey-ßƒ AS-bm-f-s∏-SpØn hkvXp-XIƒ
Xmc-Xayw sNøp-I.

1. cmknI A]-£-bw, 2. ̀ uXnI A]-£bw (_e-
IrX), 3. ssPhoI A]-£bw. A]-£b{]h¿Ø-
\-ßƒ ]c-kv]cw kzm[o-\n-°m-dp-≠v. A]q¿h-amb
kml-N-cy-ß-fn¬ am{Xta GsX-¶nepw Hcp A]-£-
b-{]h¿Ø\w H‰bv°v {]h¿Øn-°p-∂-Xmbn ImW-
s∏-Sm-dp-≈q. F∂m¬ km[m-c-W-bmbn Ch-bn¬ GsX-
¶nepw H∂ns‚ {]mapJyw {]I-S-ambn ImWmw.

cmknI A]-£b{]{In-b-Iƒ
`utam-]-cn-Xeine-Iƒ HmIvkoI-cWw, kwe-

b\w, Im¿_-Wo-I-c-Ww, Peo-I-c-Ww, \yq\o-I-cWw
F∂o hnhn[ cmk-{]-h¿Ø-\-ßƒ°v hnt[-b-am-Ip-
∂p. CXns‚ ^e-ambn ine-Iƒ cmk-]-c-amb LS-
\m-am‰Øn\pw kwe-b-\-Øn\pw hnt[-b-am-Ip-∂p.
F√m cmk-{]-h¿Ø-\-ß-sfbpw XzcnX--s∏-Sp-Øp-∂-
Xn\v Dujvam-hn-t\m-sSm∏w Pew, hmbp (HmIvkn-P\pw
Im¿_¨ ssU- HmIvsskUpw) F∂nh AXy-¥m-
t]-£n-X-am-Wv. hnL-Sn-®p -tN-cp∂ ssPhm-h-in-jvS-
ßƒ aÆn\Sn-bnse Im¿_¨ ssU HmIvssk-Uns‚
Af-hns\ h¿[n-∏n-°p-∂p. inem[mXp-°-fnse Cu
cmk-{]h¿Ø-\-ßƒ Hcp ]co-£-W-im-e-bnse cmk-
{]h¿Ø-\ß-ƒ°v kam-\-am-Wv.

kwe-b\w
Nne ]Zm¿Y-ßƒ Pehp-amtbm Aæ-ß-fp-amtbm

ebn-®p-tNcp-tºmƒ emb\n F∂-dn-b-s∏-Sp-∂p. ine-
I-fnse Nne [mXp-°ƒ CXp-t]mse Pe-hp-amtbm
Aæ-ß-fp-amtbm Aen-™p-tN¿∂v ]n∂oSv \o°w
sNø-s∏-Sp-∂p. Cu {]{In-b-bmWv kwe-b\w. Jc-h-
kvXp-°ƒ kwe-b\-Øn\v hnt[-b-ambn \o°w sNø-
s∏-Sp∂ {]{In-b-bpsS tXmXv, Pe-hp-amtbm hocyw
Ipd™ Aæ-ß-fp-amb Aen-™p-tN-cp-∂-Xn-\p≈
[mXp-°-fpsS tijn-bpsS ASn-ÿm-\-Øn¬ hyXym-
k-s∏-́ n-cn-°p-∂p. Pe-hp-ambn kº¿°-Øn-te¿s∏-Sp-
tºmƒ ]e Jc-h-kvXp-°fpw s]mSn-bp-Ibpw Pe-hp-
ambn Ie¿∂v AXn¬ Xßn-°n-S-°pbpw sNøp-∂p.
ss\t{S-‰ v , kƒt^-‰v , s]m´mkyw XpS-ßnb
inem\n¿amW-[m-Xp-°ƒ Pe-Øn¬ Aen-™p-tN-cp-
∂-h-bm-Wv. [mcmfw ag e`n-°p∂ Imem-h-ÿ-m{]-tZ-
i-ß-fn¬ CØcw [mXp-°ƒ ag-sh-≈-hp-ambn Aen-
™p-tN¿∂v Ah-in-jvS-ßƒ Ah-ti-jn-°m-Ø-hn[w
\o°w sNø-s∏-Sp-∂p. F∂m¬ hc-≠-{]-tZ-i-ß-fn¬
Ch ASn-™p-Iq-Sp-Ibpw sNøp-∂p. ag-sh-≈w A¥-
co-£-Ønse Im¿_¨ ssU Hm-Ivssk-Up-ambn
tN¿∂v Im¿t_m-WnIv Aæ-ambn NpÆm-ºp-I√v {]tZ-

i-ß-fn¬ ]Xn-°p-tºmƒ NpÆm-ºp-I√n¬ AS-ßn-bn-
cn-°p∂ Im’yw Im¿_-tW‰v, a·ojyw ss_Im¿_-
tW‰v F∂o [mXp-°ƒ Im¿t_m-WnIv Aæ-Øn¬
ebn®v \o°w-sN-ø-s∏-Sp∂p. aÆnse Pew ssPhm
hinjvSßƒ D¬∏m-Zn-∏n-°p∂ Im¿_¨ ssU
HmIvssk-Up-ambn tN¿∂v kwe-b\{]h¿Ø-\-ßsf
klm-bn-°p-∂p. ine-I-fn¬ AS-ßn-bn-cn-°p∂ km[m-
cW D∏v (tkmUnbw t¢mssd-Uv) Cu {]{In-b-bn-
eqsS \o°w sNø-s∏-Sm-dp-≠v.

Im¿_-Wo-I-cWw
Im¿_-tW-‰p-Ifpw ss_Im¿_-tW-‰p-I-fp-am-bp≈

ine-I-fpsS {]Xn-{]-h¿Ø-\-amWv Im¿_-Wo-I-c-Ww.
s^¬kv]m¿, Im¿_-tW‰v [mXp-°ƒ F∂n-h-bpsS
timj-W-Øn\v Imc-W-am-Ip∂ Hcp km[m-cW
cmknI A]-£-b-{]-h¿Ø-\-am-Wn-Xv. Pew, A¥-
co-£-Ønse Im¿_¨ ssU Hm-IvsskUv, aÆnse
hmbp-hn-ep≈ Im¿_¨ ssU Hm-IvsskUv F∂n-h-
bp-ambn tN¿∂v hocyw- Ip-d™ Im¿t_m-WnIv Aæ-
ambn amdp∂p. Im’yw Im¿_-tW‰v, a·ojyw
Im¿_-tW‰v F∂o [mXp-°ƒ Cu Im¿t_m-WnIv
Aæ-Øn¬ ebn®v ]q¿W-ambpw \o°w- sN-ø-s∏-Sp-
∂p. CXv Kpl-I-fpsS cq]o-I-c-W-Øn\v Imc-W-am-
Ip∂p.

Peo-I--cWw
cmk-]-c-ambn Pew [mXp-°-tfmSv Iq´n-t®¿°p∂

{]{In-b-bmWv Peo-I-c-Ww. [mXp-°ƒ Pew
BKncWw sNbvXp hnI-kn-°p-∂p. CXp-aqew [mXp-
hn-s‚tbm AXns\ Dƒs°m-≈p∂ ine-bp-tStbm
hym]vXn h¿[n-°p-∂p. Im¬kyw kƒt^‰v PesØ
hen-s®SpØv Im¬kyw kƒt -̂‰n-t\-°mƒ Aÿn-
c-amb Pn]vkambn amdp-∂p. Cu {]{Inb Xncn®pw
kw`-hn-°p-∂p. XpS¿®bmb Cu cmk-{]-h¿Ø\w
aqew ine-Iƒ°v timjWw kw`-hn-°p-Ibpw Ah
s]mSn™p t]mhp-Ibpw sNøp-∂p. [mcmfw Ifn-a¨
[mXp-°ƒ CXp-t]mse Pew BKn-cWw sNbvXv
hnIkn-°p-Ibpw Pemwiw \jvS-s∏-Sp-tºmƒ Npcp-ßp-
Ibpw sNøp-∂p. Cu {]{Inb XpS¿®-bmbn kw -̀hn-
°p-tºmƒ apIƒ ̀ mK-Øp≈ [mXp-°-fn¬ hn≈-ep-
Iƒ cq]-s∏-Sp-∂p. ine-I-fpsS kpjn-c-ß-fn-ep≈ eh-
Wmwiw CXp-t]mse Pew BKn-cWw sNbvXv XpS¿®-
bmbn hnI-kn-°p-Ibpw Npcp-ßp-Ibpw sNøp-tºmƒ
ine-I-fn¬ s]m´-ep-Iƒ cq]-s∏-Sp-∂p. Peo-I-c-Ww-
aqew [mXp-°-fn¬ D≠m-Ip∂ hym]vXn-hy-Xn-bm\w
FIvkvt^m-fn -tb-j≥ (ine-Iƒ ]mfn-I-fmbn
s]mfn-bp-∂-Xv), {Km\p-em¿ Unkn‚t{K-j≥ (ine-Iƒ
sNdp-X-cn-I-fmbn s]mSn-bp-∂-Xv) F∂o `uXnI
A]-£b-{]-h¿Ø-\-ßsf klm-bn-°p∂p.



`uXn-I-̀ q-an-imkv{Xw: ASn-ÿm-\-L-S-I-ßƒ52

HmIvko-I-c-Whpw \yq\o-I-c-Whpw

ine-I-fnse [mXp-°-ƒ HmIvkn-P-\p-ambn kwtbm-
Pn®v HmIvssk-Up-Itfm sslt{Um-Ivssk-Up-Itfm
Bbn amdp∂ cmk-{]-h¿Ø-\-amWv HmIvkn-tU-j≥.
[mXp-°ƒ A¥-co-£-Ønse HmIvkn-P-\p-amtbm
HmIvkn-P≥ Ie¿∂ Pe-hp-amtbm t\cn´v kº¿°-
Øn¬ hcp-tºmgmWv HmIvkoI-cWw kw -̀hn-°p-∂Xv.
{][m-\-ambpw HmIvkn-tU-j\v hnt[-b-am-Ip∂ [mXp-
°ƒ Ccp-ºv, amwK-\o-kv, kƒ^¿ F∂n-h-bmWv.
HmIvkn-tU-j≥ aqew CØcw [mXp-°ƒ HmIvssk-
Up-I-fmbn amdp-tºmƒ ine-Iƒ°v A]-£bw kw -̀
hn-°p-∂p. ine-I-fn¬ Ccp-ºv [mXp-°-fpsS Nph-∏p-
\n-dw, Xhnt´m a™tbm Bbn amdp-∂Xv Ccp-ºn\v
HmIvkoI-cWw kw`hn°p-tºm-gm-Wv. HmIvkoI-c-W-
Øn\v hnt[-b-amb [mXp-°ƒ HmIvkoI-c-W-Øn\v
Akm-∂n-≤y-Øn¬ \in-°p-∂-Xm-Wv dnU-£≥
AYhm \yq\o-I-cWw. Pe-]o-T-Øn\v Xmsgtbm
sh≈w sI ń-°n-S-°p∂ {]tZ-i-ß-fntem HmIvkn-Ps‚
km∂n≤yw hfsc Ipd-hm-Wv. \yq\o-I-c-W-Øns‚
^e-ambn Ccp-ºns‚ Nph-∏p-\ndw ]®-bmtbm \oew-
I-e¿∂ Nmc-\n-d-amtbm amdp∂p.

sslt{U-j≥, Im¿_-Wo-I-cWw, HmIvkoI-cWw
F∂o cmknI{]h¿Ø-\-ßƒ ]c-kv]c]qc-I-ß-fm-
Wv. Ch A]-£-b-{]-h¿Ø-\-ßsf {[pX-K-Xn-bn-em-
°p∂p.

Ccpºv Xpcp-ºn-°p-∂-Xv HmIvkn-tU-js‚ Hcp
DZm-l-c-W-ambn IW-°m-°mtam? cmknI
A]£b-{] -h¿Ø-\-ß-fn¬ Pe-Øns‚
{]m[m\yw F{X-tØm-f-ap-≠v? Pe-Zu¿e`yw
A\p-` -h-s∏-Sp∂ acp -`q -an -I-fn¬ cmk-nI
A]£-b-{]-h¿Ø-\-ßƒ F{X-tØmfw B[n-
]Xyw ]pe¿Øp-∂p≠v?

`uXnIA]-£bw/_e-Ir-X-A-]-£-bw
_eIrXA]-£bw Nne {]bp-‡-_-e-ßsf

B{i-bn-®n-cn-°p-∂p. CØ-c-Øn-ep≈ {]bp-‡-_-e-
ß-fmWv: (i) Kpcp-Xzm-I¿jW_ew-aq-e-ap≈ kΩ¿Zw
˛̨  ine-I-fpsS apI-fn¬ Aan-X-a-`mcw sNep-Øp∂
kΩ¿Zw, \nt£-]-ßƒ sNepØp∂ kΩ¿Zw
F∂nh, (ii) Xm]-hy-Xn-bm-\w,  ]c-ep-I-fpsS hf¿®,
Pohn-I-fpsS {]h¿Ø-\-ßƒ XpS-ßn-b-h-aq-e-ap≈
hnIm-k-_-e-ßƒ, (iii) Cu¿∏hpw DW°pw Nm{In-I-
ambn Bh¿Øn-°p-∂-Xn-eq-sS-bp≈ Pe-k-Ω¿Zw.

`utam-]cnXe-Ønepw `qan-°p-≈n-ep≈ `ua-
hkvXp-°-fnepw CØcw {]bp-‡-_-e-ßƒ {]tbm-
Kn-°-s∏-Sp-∂-Xns‚ ̂ e-ambn ine-Iƒ s]mSn-bp-∂p.
apJy-ambpw _e-IrXA]-£bw kw`-hn-°p-∂Xv
Xm]oIhn-Imkwaqehpw kΩ¿ZØn-ep-≠m-Ip∂

Ab-hp-aq-e-hp-am-Wv. _e-IrX A]-£-b-ßƒ hfsc
Ipd™ tXmXnepw kmh-[m\hpw {]h¿Øn-°p-∂-
h-bp-am-Wv. F¶nepw Chaqew ine-Iƒ°p-≠m-Ip∂
\miw hfsc hep-Xm-Wv. ImcWw XpS¿®-bm-bp-≠m-
Ip∂ kt¶m-N˛hn-Imkw aqe-amWv ine-Iƒ Zp¿_-
e-am-°-s∏-Sp-∂-Xv.

\o°w-sN-øepw hnIm-khpw
ine-Iƒ s]mSn™v cq]-s∏´ Bh-cWw ine-I-

fpsS D]-cn-X-e-Øn¬\n∂pw XpS¿®-bmb A]-c-Z-\-
{]-{In-b-aqew \o°w -sN-ø-s∏-Sp-∂p. CXp-aqew ine-
I-fn¬ Ch- sN-ep-Øn-bn-cp∂ kΩ¿Z-Øn\v Ab-hp
hcp-Ibpw ine-I-fpsS D]-cn-Xe]mfn hnI-kn-°p-Ibpw
sNøp-∂p. Cßs\ hnI-kn-°p-∂-Xns‚ ̂ e-ambn ine-
Iƒ s]m´n-∏n-f-cp-∂p. Nne-t∏mƒ ̀ q{]-X-e-Øn\v kam-
¥-c-am-bmWv ine-I-fn¬ CØcw s]m´-ep-Iƒ hnI-
kn-°p-∂-Xv. ̀ qXew h{ImIr-Xn-bn-em-bn-cn-°p-tºmƒ
s]m -́ep-Ifpw h{Im-Ir-Xn-bn-em-bn-cn-°pw. Cu s]m -́
ep-Iƒ hnI-kn-°p-tºmƒ h{Im-Ir-Xn-bn-ep≈ hen-b-
]m-fn-I-fm-bmWv ine-Iƒ s]m´n-∏n-f-cp-∂-Xv. CØcw
]mfn-I-fmWv FIvkvt^m-fn-tb-j≥ ]mfn-Iƒ.
Chbv°v \qdp-ap-X¬ Bbn-c-°-W-°n\v ao‰¿hsc
hnkvXrXn D≠m-bn-cn-°pw. inem-]m-fn-Iƒ Cßs\
s]m´n-∏n-f¿∂v amdp-tºmƒ Ah-ti-jn-°p∂ inem-
`mKw Dcp≠v an\p-k-am¿∂  aIpSmIr-Xn-bn¬ ImW-
s∏-Sp-∂p. CXmWv FIvkvt^m-fn-tb-j≥ tUmw
(Nn{Xw 6.3) F∂-dn-b-s∏-Sp∂ ̀ qcq]w.

Nn{Xw 6.3 : B{‘m-{]-tZ-in¬ t`mwKo¿ (`qh-\-Kn-cn) ] -́W-Øn-\p-
k-ao]w {Kmss\‰v ine-bnse Hcp henb FIvkvt^m-fn-tb-j≥ tUmw

Xm]-hy-Xn-bm-\ßfpw inemhnIm-k-hpw

ine-I-fnse hnhn[ [mXp-°ƒ°v kt¶m-N-hn-Im-
k-Øn\v Ah-bp-tS-Xmb ]cn-aXn-I-fp-≠v. Xm]w h¿[n-
°p-tºmƒ Hmtcm [mXp-°fpw hnI-kn-°p-Ibpw ASp-
Øp≈ [mXp-°-fn-e-t∑¬ a¿Zw {]tbm-Kn-°p-Ibpw
sNøp-∂p. Xm]w Ipdbp-∂-Xn-\-\p-k-cn®v Ch kt¶m-
Nn-°p-Ibpw sNøp∂p. ine-I-fnse D]-cn-Xe]mfn-
bnemWv ssZ\w-Zn\ Xm]m-¥cw \nanØw CØcw
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B¥-cn-I-N-e-\-ßƒ ]Xn-hmbn D≠mIp-∂Xv.
hc≠{]tZ-i-ß-fnepw Db-c-ap≈ {]tZ-i-ß-fnepw
ssZ\w-Zn\ Xm]m-¥cw IqSp-X-em-b-Xp-sIm≠v CØcw
A]-£b{]h¿Ø-\-ß-fpsS tXmXpw IqSp-X-em-bn-cn-
°pw. apºv kqNn-∏n-®-Xp-t]mse CØcw Ne-\-ßƒ
hfsc aµ-K-Xn-bn-em-sW-¶nepw Ah ine-Isf \nc-
¥-c-{]h¿Ø\w aqew Zp¿_-e-am-°p-∂p. ine-I-fpsS
D]-cn-Xe-]mfn A¥¿`m-KsØ At]-£n®v IqSp-X¬
hnI-kn-°p-∂p. X¬^-e-ambn ine-Iƒ°p≈n¬
kΩ¿Zw cq]-s∏-Sp-Ibpw D]-cn-X-e-Øn\v kam-¥-c-
ambn ine-Iƒ s]m´n-∏n-f-cp-Ibpw sNøp-∂p.  Xm]-
hy-Xn-bm\w aqew ine-I-fn¬ D]-cn-Xe]mfn XpS¿®-
bmbn kt¶m-Nn-°p-Ibpw hnI-kn-°p-Ibpw sNøp-∂p.
X¬ -̂e-ambn inem-kvX-c-hn-L-S\w kw -̀hn-°p∂p.
CXn-eqsS inem-]m-fnIƒ s]m´n-∏n-f¿∂p-amdptºmƒ
Ah-ti-jn-°p∂ inem-̀ mKw Dcp-≠p-an-\p-k-ap-≈-Xmbn
ImW-s∏-Sp-∂p. {Kmss\‰v t]mep≈ ine-I-fnse inem-
kvX-c-hn-L-S\w aqew an\p-k-ap≈ D]-cn-X-e-tØm-Sp-
Iq-Snb sNdpXpw hep-Xp-amb [mcmfw Dcp-f≥ ]md-
Iƒ cq]-s∏-Sp-∂Xns\ tSmdp-Iƒ F∂p hnfn-°p-∂p.

inem-kvX-c-hn-L-S\ tUmap-Ifpw tSmdp-Ifpw
XΩn-ep≈ hyXym-k-ßƒ Fs¥√mw?

lna Ioe\w

ine-I-fnse hn≈-ep-I-fn¬ Xßn-\n¬°p∂ Pew
Xm]-hy-Xn-bm-\w-aqew Nm{In-I-ambn XWp-Øp-d-bp-
Ibpw Dcp-Ibpw sNøp-∂-Xns‚ ̂ e-am-bp-≠m-Ip∂
A]-£-b-{]-h¿Ø-\-am-WnXv. a[y A£mw-i-ß-fnse
Db-c-ap≈ {]tZ-i-ß-fn¬ PeØns‚ Dcp-I¬, Dd-b¬
F∂nh Bh¿Øn®v kw -̀hn-°p-∂XpsIm≠v CØcw
A]-£-b-{]-h¿Ø-\-ßƒ G‰hpw {]IS-am-Wv. lnam-
\o-b-{]-tZ-i-ßƒ Zn\-t¥mdpw lna Ioe-\-Øn\v
hnt[b-am-Ip-∂p. Cu {]{In-b-bn¬ Pew XWp-Øp-d-
bp-∂-Xns‚ tXmXv hfsc {][m-\-s∏-´-Xm-Wv. Pew
s]s´∂v XWp-Øp-d-bp-∂Xv AXns‚ hym]vXn h¿[n-
°p-∂-Xn\pw Db¿∂ a¿Z-Øn\pw Imc-W-am-Ip∂p.
CØ-c-Øn-ep≈ hnImkw inem-k-‘n-Ifpw hn≈-ep-
Ifpw sNdp-s]m-́ -ep-Ifpw hnI-kn-°p-∂-Xn\v Imc-W-
am-hp-Ibpw {ItaW ine-Iƒ ]nf¿∂pamdp-Ibpw
sNøp-∂p.

ehW A]-£bw
Xm]w, Peo-I-c-Ww, {InÃ-eo-I-cWw F∂o

{]{Inb-I-fn-eqsS ine-I-fnse eh-W-ßƒ hnI-kn-
°p-∂p. Im’yw, tkmUn-bw, a·ojyw, s]m´m-kyw,
t_dnbw XpS-ßnb eh-W-ßƒ CØ-c-Øn¬ hnI-
kn-°p-∂-h-bm-Wv. Xm]w, eh-W-ß-fpsS Xm]ob-

hnIk\ kz`mhw F∂nhsb B{i-bn-®mWv Ch
hnI-kn-°p-∂-Xv. Db¿∂ Xm]m-¥cw (30 Un{Kn
sk¬jy-kn\pw 50 Un{Kn sk¬jy-kn\pw CS-bn¬)
A\p-̀ -h-s∏-Sp∂ acp-̀ q-an-I-fnse D]-cn-X-e-Xm]w eh-
W-ß-fpsS hnIm-k-Øn\v klm-b-I-c-am-Wv. ine-I-
fpsS D]-cn-X-e-Øn-t\m-S-SpØv ÿnXn sNøp∂ kpjn-
c-ß-fnse eh-W-]-c-ep-Iƒ ine-I-fnse Hmtcm Xcn-
Isfbpw ]c-kv]cw AI-‰p-Ibpw A¥n-a-ambn ine-
I-fpsS inYn-eo-I-c-W-Øn\v hgn-sX-fn-°p-Ibpw
sNøp∂p. Cu {]{In-b-bn-eqsS ine-Iƒ sNdp-X-cn-I-
fmbn s]mSn-bp-∂-XmWv Xco-b-hn-L-S\w (Granular

disintegration) As√-¶n¬ Xcob ]mfn-Im- A]-c-Z\w
(Granular foliation).

ehW A]-£-b-{]-h¿Ø-\-ß-fn¬ hfsc i‡-
amb H∂mWv eh-W-ß-fpsS {InÃ-eo-I-c-Ww. Nne
{]tZ-i-ß-fn¬ Cu¿∏-ap≈ Imem-h-ÿbpw hc≠
Imem-h-ÿbpw amdn-amdn A\p-`-h-s∏-Sp-∂-Xp-aqew
ine-I-fnse eh-W-∏-c-ep-Iƒ hep-Xm-Ip-Ibpw Ch-
tbm-Sp-tN¿∂p≈ inem-X-cn-Isf hi-ß-fn-te°v X≈n-
am-‰p-I-bpw-sN-ø-∂p. acp-`q-an-I-fn¬ tkmUnbw
t¢mssd-Uv, Pn]vkw F∂n-h-bpsS ]c-ep-Iƒ Ah-
bpsS apI-fn-embn ÿnXn-sN-øp∂ ]mfnsb CØ-c-
Øn¬ s]m°p-∂-Xns‚ ^e-ambn D]-cn-X-e-Øn¬
_lp-tIm-Wob hn≈-ep-Iƒ krjvSn-°-s∏-Sp∂p. Ch
]n∂oSv ine-I-fpsS inYn-eo-I-c-W-Øn\v Imc-W-am-
Ip-∂p. ehW]c-ep-Iƒ hep-Xm-Ip-∂-Xp-aqew BZyw
NqÆm-ºp-I-√v XpS¿∂v aW¬°-√v, sjbn¬, ss\kv,
{Kmss\‰v F∂n-hbpw inYn-eo-I-cn-°-s∏-Sp-∂p.

ssPhoI {]h¿Ø-\-ßfpw
ssPhoI A]-£-bhpw

Poh-Pm-e-ß-fpsS hf¿®, Ne-\w, {]h¿Ø\w
F∂n-h-bn-eqsS [mXp-°tfm AtbmWp-Itfm ine-
I-fn¬\n∂v \o°w sNø-s∏-Sp-Itbm ine-Iƒ°v
`uXn-I-amtbm cmk-]-c-amtbm am‰w kw -̀hn-°p-Itbm
sNøp-∂-Xns\ ssPhoIA]-£bw F∂p-hn-fn-°p∂p.
NnX¬, amf-ß-fp-≠m-°p∂ Pohn-Iƒ, aÆnc F∂nh
aÆn¬ kpjn-c-ßƒ \n¿an-°p-tºmƒ Cu kpjn-c-
ßƒ hgn Pew, hmbp F∂nh D≈n¬ {]-th-in®v
hnhn[Xcw cmknI A]-£-b-ßƒ°v hgn-sX-fn-°p-
∂p. \ne-ap-gp-I¬, Irjn F∂o a\p-jy-{]-h¿Ø-\-
ßƒ [mXp-°ƒ°v Pew, hmbp F∂n-h-bp-ambn
kwtbm-Pn-°p-hm-\p≈ Ah-kcw IqSp-X¬ Hcp-°p-∂p.
aÆnse ssPhmhin-jvS-ßƒ lyqanIv, Im¿t_m-
WnIv XpSßnb Aæ-ß-fpsS D¬∏m-Z-\-Øn\v klm-
b-I-am-Ip-∂p. Ch Nne inem-L-S-I-ßsf Aen-bn®p
If-bp-∂p. ]md-I-fpsS hn≈-epI-fn-eqsS hr£ß-
fpsS thcp-Iƒ Bgv∂n-d-ßp-∂Xpw ine-Iƒ ̀ uXn-I-
ambn s]m´n-∏n-f-cp-∂-Xn\v Imc-W-am-Ip-∂p.
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kºp-jvSn-I-c-W-Øn\pw tI{µo-I-c-W-Øn\pw A]-
£bw, \nt£-]Ww F∂nh Gsd klm-bn-°p-∂p.
aÆv cq]o-I-cW{]h¿Ø-\-ß-fn¬ G‰hpw {][m-\-
s∏´{]{In-bbmWv A]-£-bw.

ine-Iƒ A]-£-b-{]-h¿Ø-\-ßƒ°v hnt[-b-am-Ip-
tºmƒ ine-I-fnse Nne ]Zm¿Y-ß-sf `qK¿`-Pew
cmk-]-c-amtbm `uXn-I-amtbm \o°w-sN-øp-∂p.
XXv̂ -e-ambn Ah-ti-jn-°p∂ ]Zm¿∞-ßƒ (aqey-
h-Øm-b-h) tI{µo-I-cn-°-s∏-Sp-∂p. CXmWv [mXp-°-
fpsS kºp-jvSo-I-cWw. CØ-c-Øn-ep≈ A]-£-b-
{]-h¿Ø-\-ß-fpsS A`m-h-Øn¬ aqey-h-Ømb
]Zm¿Yß-fpsS icn-bmb Af-hn-ep≈ tI{µo-I-cWw
kw`-hn-°p-∂n√. AXp-sIm≠v Ahsb kmº-ØnI-
ambn NqjWw sNøp-hmt\m ip≤o-I-cn®v FSp-°p-
hmt\m Ign-bn-√.

`q{ZhytimjWw (Mass Wasting)

Kpcp -Xzm -I¿j-W-_-e -Øns‚ {]Xy -£-
kzm[o\waqew inem-I-j-W-ßƒ Ncn-hp≈ ̀ q{]-X-
e-Øn-eqsS Xmtg°p ]Xn-°p∂ {]{In-b-bmWv
`q{ZhytimjWw. Pew, hmbp, a™v F∂o _mly-
i-‡n-I-fpsS klm-b-an-√m-sX-bmWv CXn¬ {Zhy-
\o°w \S°p-∂Xv. F∂m¬ Pew, hmbp, a™v
F∂nh {Zhy-tØm-sSm∏w Xmtg°p ]Xn-°m-dp-≠v.
`q{ZhytimjWw hfsc kmh-[m-\-Øn-ep-≈-h-bp-ap-
≠v, {ZpX-K-Xn-bn-ep-≈-h-bp-ap-≠v. t\cnb ]mfn-am{Xw
Xmtg°p ]Xn-°p∂ {Zhy-\o-°-ßƒ apX¬ hen-sbm-
c-f-hn¬ ̀ ua-]-Zm¿∞-ßƒ Xmtg°p ]Xn-°p∂ \o°-
ßƒh-sc-bp-≠m-Ip-∂p. aÆn-g-b¬, asÆm-en-∏v, aÆn-
Sn-b¬, inemhogvN F∂nh-bm-Wv hnhn-[-Xcw {Zhy-
\o-°-ßƒ. ̀ qKp-cp-Xzm-I¿j-W-Øns‚ {]Xy-£-kzm-
[o\w aqe-amWv {Zhy-\o-°-ßƒ D≠m-Ip-∂-Xv.
inebnepw A]-£bw kw`-hn® intem-]-cn-X-e-]m-
fn-bnepw ̀ qKp-cp-Xz-_ew Hcp-t]mse {]h¿Øn-°p-∂p-
≠v. AXp-sIm≠v A]-£-b-{]-h¿Ø-\-ßƒ
`q{ZhytimjWØn\v AXy-¥m-t]-£n-X-a-√.- a-dn®v
CXv {Zhy-\o-°-Øn\v Gsd klm-b-I-c-am-Wv. ImcWw
A]-£b {]h¿Ø-\-ßƒ°v hnt[-b-am-ImØ {]tZ-
i-ßsf At]-£n®v A]-£b{]h¿Ø-\-ßƒ°v
hnt[-b-amb {]tZ-i-ß-fn¬ Xmc-X-tay\ Db¿∂
tXmXn¬ ̀ q{ZhytimjWw kw -̀hn-°p-∂p.

`qcq]cq]o-I-cW klm-bn-I-fmb Hgp-Ip∂ Pew,
lnam -\n , Im‰ v ,  Xnc -ame F∂n -h -sbm∂pw
`q{ZhytimjW-{]-{In-b-I-fn¬ Dƒs∏-Sp-∂n-√. {Zhy-
\o-°-ß-fn¬ {Zhyw Hcp ̀ mK-Øp-\n∂v as‰mcp ̀ mK-
tØ°v \o°w-sN-ø-s∏-Sp-∂Xv ̀ qKp-cpXzwaq-e-amWv.
AXp-sIm-≠p-Xs∂ `q{ZhytimjWw A]-c-Z-
\Øns‚ ̀ mK-hp-a-√. {Zhyßƒ (inem-]-Zm¿Y-ßƒ)
Ncn™ ̀ q{]-X-e-ß-fnse Xmtgm´p ]Xn-°m≥ Imc-
W-am-Ip∂ _e-ßsf {]Xn-tcm-[n-°p-∂p. F∂m¬
Cu {]Xn-tcm-[-sØbpw adn-I-S∂v Kpcp-Xzm-I¿jW

A]-£-b-Øns‚ {]tXyI ̂ e-ßƒ

inem-kvX-c-hn-L-S\w (Exfoliation)

`uXnI A]-£-b-{]-{I-nb-I-fmb `mc-e-Lq-I-
cWw, Xm]-hy-Xn-bm-\w-aq-e-ap≈ kt¶m-N-hn-Im-kw,
ehW A]£bw F∂n-h-bn¬ inem-kvX-c-hn-L-
S\sØ°p-dn®v hni-Zo-I-cn-®n-cp-∂p. _e-IrX A]-
£-b-{]-{In-b-I-fpsS ̂ e-am-Wv FIvkvt^m-fn-tb-j≥
kw -̀hn-°p-∂-Xv. CsXmcp A]£{]{In-b-b-√. Gsd-
°psd Iam-\m-Ir-Xn-bn¬ ine-bpsS D]-cn-X-e-]mfn
AS¿∂p-am-dp-tºmƒ Ah-ti-jn-°p∂ inem-`m-K-
Øns‚ D]-cn-Xew Dcp≠v an\p-k-ap-≈-Xmbn ImW-
s∏-Sp-∂p (Nn{X-ßƒ 6.3, 6.4). Xm]-hy-Xn-bm-
\waqeap≈ kt¶m-N-hn-Im-kw-aq-e-amWv inem-kvX-c-
hn-L-S\w  D≠m-Ip-∂-Xv. FIvkvt^m-fn-tb-j≥ tUmw,
tSm¿ F∂nh cq]-s∏-Sp-∂Xv bYm-{Iaw D]-cn-X-e-h-
kvXp-hns‚ \o°w-sN-ø¬, Xm]ob-hn-Im-kw- F∂nh
aq-e-am-Wv.

Nn{Xw 6.4 : FIvkvt^m-fn-tb-j\pw {Km\p-em¿ Unkn‚-t{K-j\pw

A]-£-b-{]-h¿Ø-\-ß-fpsS {]m[m\yw
hnhn[ A]-£b {]h¿Ø-\-ß-fn-eqsS ine-Iƒ

s]mSn™v sNdpIj-W-ß-fm-Ip-∂Xv aÆv, Bh-cW-
ine (Regolith) F∂n-h-bpsS cq]o-I-c-W-Øn\pw A]-
c-Z\w, ̀ q{Zhy-timjWw F∂o {]{In-b-Iƒ°pw hgn-
sX-fn-°p-∂p.  ssPhsshhn-[y-ßƒ, ssPh-k-aq-
lßƒ F∂nh  apJy-ambpw ss\k¿KnIkky-Pm-
e-ßƒ AYhm h\ß-fn-emWv \ne-\n¬°p-∂-Xv.
A]-£bw kw -̀hn® inem-]m-fn-bpsS BgsØ B{i-
bn®mWv h\-ßƒ `qan-bn¬ hf-cp-∂-Xv. A]-c-Z\w,
`q{ZhytimjWw F∂o _mly-P\y`qcq-]-cq-]o-I-c-
W-{]-{In-b-Isf A]-£-b-{]-h¿Ø-\-ßƒ hf-sc-b-
[nIw klm-bn-°p-∂p≠v. ine-I-ƒ°v A]-£-bw
kw -̀hn-°p-∂n-s√-¶n¬ A]-c-Z-\-Øn\v {]m[m-\y-an-√.
hnhn[ A]-c-Z\{]{In-b-I-fpsS \nc-¥-c-am-bp≈
{]h¿Ø-\-̂ -e-am-bmWv Hcp ̀ q{]-IrXn \nc-∏m-°-s∏-
Sp-∂Xpw ̀ qcq-]-ßƒ°v cq]-am‰w kw`-hn-°p-∂-Xpw.
\ΩpsS tZiob kºZvhyh-ÿ-bn¬ hf-sc-b-[nIw
{]m[m-\yap≈ hne-]n-Sn-∏p-ap≈ [mXp-°-fmb Ccp-º-
bn-cv, amwK\okv, Aeq-an-\n-bw, sNºv F∂n-h-bpsS
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_ew Ah-bn¬ {]h¿Øn-°p-tºm-gmWv Ah
Xmtg°p ]Xn-°p-∂-Xv.  Ncn-™-{]-X-e-ß-fn¬ Dd-∏n-
√msX Cf-In-°n-S-°p∂ inem-]Zm¿∞-ßƒ I\w
Ipd™ ]mfn-I-tfm-Sp-Iq-Snb ine-I-fpsS km∂n-≤yw,
ine-I-fnse {`wi\w, Xmtg°p ]Xn-°m-\mbn
IpØs\ \n¬°p∂ ine-Iƒ, Ing°mw-Xq-°mb
Ip∂p-Iƒ/IpØ-s\-bp≈ Ncn-hp-Iƒ, Db¿∂ tXmXn-
ep≈ ag, Ncn-hp-I-fnse kky-Pm-e-ß-fpsS A`mhw
F∂nh ̀ q{ZhytimjWsØ klm-bn-°p-∂p.

`q{ZhytimjW-Øns‚ t{]c-I-L-S-I-ßƒ: (i)

]Zm¿Y-ßƒ `q{]-X-e-Øn¬ Dd-®n-cn-°p-∂-Xn-\p≈
]n¥p-W, {]Ir-Xn-Z-Ø-amtbm Ir{Xnaamtbm D≈
am¿K-ß-fn-eqsS \jvS-s∏-Sp-∂Xv, (ii) ̀ q{]-X-e-Øns‚
Ncnthm Db-ctam IqSp-∂Xv, (iii) ]Zm¿Y-ß-fpsS/
hkvXp-°-fpsS/{Zhy-Øns‚ Afhv {]Ir-Xn-Z-Ø-
amtbm IrXy-amtbm D≈ am¿K-ß-fn-eqsS h¿[n-°p-
∂-Xv, (iv) I\Ø ag-aqew Ncn-hnse ]Zm¿Y-ßƒ
Pe-]q-cn-X-am-hp-Ibpw ̀ mcw h¿[n-°p-Ibpw Ah-bpsS
kvt\l-IXzw h¿[n-°p-Ibpw sNøp-∂Xv, (v) Ncn™
`q{]X-e-Øn\p apI-fn-ep≈ ]mfn \o°w-sN-ø-s∏-Sp-
∂Xv. (vi) `qI-ºw, kvt^mS-\w, b{¥-ßfpsS {]-
h¿Ø-\-ßƒ F∂nh, (vii) Pe-Øns‚ A[nIcn®
kzm`m-hnI Du¿∂n-d-ß¬,  (viii) XSm-I-ß-fn-sebpw
Pe-kw-̀ -c-Wn-I-fn-sebpw \Zn-I-fn-sebpw Pe-Øns‚
Afhv h¿[n-°p-tºmƒ Pew Ncn-hn-eq-sSbpw \Zo
Xoc-ß-fn-eq-sSbpw ]pd-tØs°m-gp-Ip-∂-Xv, (ix)

ss\k¿KnI kky-Pm-e-ßsf hnth-N-\-c-ln-X-ambn
sh´n-\-in-∏n-°p-∂-Xv.

`q{ZhytimjWßfn¬ Dƒs∏-Sp∂ aq∂p
{][m\Ne-\-ß-fmWv lohv (a™ns‚ Afhv h¿[n-
°-∂-Xp-sImt≠m a‰p Imc-W-ßƒsImt≠m a¨Iq-
\-I-fm-Ip-∂Xv), Hgp°v, sX∂¬. Ch XΩn-ep≈
_‘w Bt]-£n-I-N-e-\-tXm-Xv, Cu¿∏-]-cn[n
F∂nh Nn{Xw 6.5 t\m°n a\- n-em-°q.

`q{ZhytimjWßsf {][m-\-ambpw c≠mbn
h¿Ko-I-cn°mw: (i) kmh-[m\Ne-\-ßƒ, (ii) {ZpXNe-
\-ßƒ.

kmh-[m\Ne-\-ßƒ

aÆns‚ Bh-c-W-ap≈, anX-amb Ncn-hp≈
`q{]X-e-ß-fnse a¨]mfn hfsc kmh-[m\w
Xmtg°p≈ Cg-®n-emWv kwk¿]Ww (Creep). hfsc
kmh-[m-\-Øn-ep≈ Ne-\-am-b-Xn-\m¬ Ch ZrjvSn-tKm-
N-c-a-√. Zo¿L-Ime \nco-£-W-Øn-eqsS am{Xta
CØcw Ne-\-ßƒ \ap°v a\- n-em-°m≥ Ign-bq.
CØcw Ne-\-ß-fn¬ aÆv, inem-IjW-ßƒ F∂nh
Dƒs∏-Sp-∂p. `qan-bn¬ Dd-∏n-®n-´p≈ sSen-t^m¨
t]mÃp-Iƒ, then-°-√p-Iƒ F∂nh Ime-{I-taW Ncn-
™p-h-cp-∂Xv \nß-fpsS {i≤-bn¬ s]´n-́ p-t≠m. CXv
kw -̀hn-°p-∂Xv {Io∏v aqe-am-Wv. aÆv Cg-®n¬, inem-
Cg-®n¬, N√n- Cg-®n¬, inem-̨ -ln-am\n Cg-®n¬ F∂n-
ßs\ Dƒs∏-Sp∂ ]Zm¿∞-ßsf ASn-ÿm-\-am°n
Ch hyXym-k-s∏-´n-cn-°p-∂p. atÆm, X-cn-bmbn
s]mSn™ inem-I-j-W-ßtfm Pe-]q-cn-X-amtbm Pe-
Øm¬ kvt\l-IXzw h¿[nt®m Ncn-hp-I-fn-eqsS kmh-
[m\w Xmtg°p Nen-°p-∂p. CXmWv tkmfn-̂ vf-£≥
B¿{Z-an-tXm-jvW-ta-J-em-{]-tZ-i-ß-fn¬ tkmfn-̂ vf-
£≥ hfsc km[m-c-W-am-Wv. Cu {]tZ-i-ß-fn¬ Ch
XpS¿®-bmbn kw`-hn-°p∂p. XWp-Øp-d-®n-cn-°p∂
`q{]-X-e-Øns‚ D]-cn-Xe ̀ mKw Dcp-In-Øp-S-ßp-∂Xpw
[mcmfw ag XpS¿®-bmbn e`n-°p-∂-Xp-amWv CXn\p
Imc-Ww. ]Zm¿Y-ß-fpsS D]-cn-X-e-̀ mKw ag-aqew Pe-
]q-cn-X-am-Ip-∂p. F∂m¬ sXm´p-Xm-sg-bp≈ `mKw
PesØ IS-Øn-hn-SmsX Dd-®n-cn-°p-∂p. Cu Ah-ÿ-
bn¬ D]-cn-X-e-̀ mKØv \n∂v Hgp°v Bcw-̀ n-°p-∂p.

{ZpX-N-e-\-ßƒ
B¿{Z-Im-em-h-ÿ-mta-J-e-I-fn-emWv CØcw {ZpX-

N-e-\-ßƒ km[m-c-W-bmbn I≠p-h-cp-∂-Xv. hfsc
IpØ-s\-bp-≈- {]tZ-i-ßƒ ap-X¬ t\cnb Ncn-hp-I-
fn¬ hsc CØcw Ne-\-ßƒ kw`-hn-°m-dp-≠v.
t\cnb Ncn-hp≈ X´p-I-fn-eq-sSbpw Ip∂n≥ Ncnhp-
I-fn-eq-sSbpw Ifn-a-Æv, s]mSn-aÆv F∂nh Pe-]q-cnX-
ambn Xmtg-s°m-gp-Ip-∂p. CXns\ asÆm-gp°v (Earth

flow) F∂p hnfn-°p-∂p. Cßs\ aÆn-Sn-®n¬aqew
X´p-I-tfm-Sp-IqSn Ncn-hp-Iƒ cq]-s∏-Sp-∂p. Ch-bpsS
apIƒ`mKw sN¶p-Ømbpw Xmgv̀ mKØv aÆn-Sn-™p-
IqSn Iq\-Ifpw cq]-s∏-Sp-∂p. sN¶p-Ømb Ncn-hp-I-
fn¬ sjbn¬t]mep≈ arZp-hmb Ah-kmZine-Itfm
Nne-t∏mƒ Db¿∂tXmXn¬ A]-£bw kw`-hn®
Bt·-b-in-e-Itfm Xmtg°p ]Xn-°mw.

as‰mcp {ZpXN-e-\-amWv sNfn-sbm-gp-°v (Mud flow).
kky-Pm-e-ß-fpsS Bh-cWan√mØ Ncnhp-I-fn¬

Nn{Xw 6.5 : hnhn-[-Xcw {Zhy-\o°w XΩn-ep≈ _‘w, Bt]-£n-I-
N-e-\-tXmXv, Cu¿∏-]-cn[n (ssh‰v slUv 2001)

Hgp°v

sX∂¬ lohv

thK-X-tb-dn-bXv
\\-hp-≈Xv

aµ-K-Xn-bn-ep-≈Xv

hc-≠Xv

sNfn-sbm-gp°v

asÆm-gp°v

Dcpƒs]m-´¬

inem-sX-∂¬ N√n Cg-®n¬ aÆv Cg-®n¬

tkmfn-̂ vtf-£≥
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I\Ø ag e`n-°p-tºmƒ A]-£-b-hn-t[-b-amb
]Zm¿∞-ß-fpsS I\Ø ]mfn Pe-]q-cn-X-ambn
\n›nX Nmep-I-fn-eqsS Xmtg-s°m-gp-Ip-∂p. kmh-[m-
\tam {ZpX-K-Xn-bntem Bhmw CØcw Ne-\-ßƒ.
Nmen-\p-≈nse tNdcp-hn-t]m-se-bmWv Ch-bpsS
Hgp°v. Ch Ip∂p-I-fpsS ]m¿iz-h¿Øn {]tZ-i-ß-
fn-te°pw ka-X-e-ß-fnte°pw {]th-in-°p-tºmƒ
hfsc \io-I-cW kz`m-h-ap-≈-Xmbn amdp-∂p. tdmUp-
Iƒ, ]me-ßƒ, hoSp-Iƒ F∂nh \in-∏n-®p-
sIm≠mWv Ch Hgp-Ip-∂-Xv.

A·n-]¿hX kvt^mS\w \S∂ DS-s\tbm \S-°p-
tºmtgm A·n-]¿hX Ncn-hp-I-fnepw CØcw sNfn
Hgp-°p-Iƒ XpS¿®-bmbn D≠m-hm-dp-≠v. A·n-]¿∆-
X-ß-fn¬\n∂pw ]pdw-X-f-fp∂ Nmcw, s]mSn-]-S-e-ßƒ,
a‰p hkvXp-°ƒ F∂nh I\Ø ag-bn¬ ag-sh-≈hp-
ambn tN¿∂v sNfn-bm-bn-amdn Xmtg-s°m-en-®n-d-ßp-∂p.
CXv a\p-jy-hm-k-ÿ-e-ß-fn¬ hf-sc-b-[nIw \mi-
\-jvS-ßƒ hcp-Øp-∂p.

as‰mcp {ZpX-N-e-\-amWv inem-h-injvS Ah-em≥jv.
B¿{Z-ta-J-e-I-fnse kkym-h-c-W-ap-≈tXm C√m-
ØtXm Bb Ncn-hp-I-fn¬ Ahem≥jv D≠m-hmw.
sN¶p-Ømb Ncn-hp-I-fnse CSp-ßnb Nmep-I-fn-eqsS
hfsc thK-Øn¬ inem-h-in-jvS-ßƒ Xmtg°p ]Xn-
°p-∂-XmWv inem-h-injvS Ah-em≥jv. Chbv°v
sNfn Hgp-°n-t\-°mƒ thKX IqSp-X-em-Wv. CØcw
inem-h-injvS Ah-em≥jv a™v Ah-em≥jn\v
kam\-am-Wv.

sXt° Atacn-°-bnse B≥Unkv ]¿h-X-
Ønepw hSt° Ata-cn-°-bnse tdm°nkv
]¿hX-Ønepw ÿnXn-sN-øp∂ Nne A·n-]¿h-
X-ßƒ Ign™ Zim-_vZ-Øn¬ s]m´n-sØ-dn-
®Xv ]n∂nSv AXn-`o-I-c-amb sNfn Hgp-°n\v
ImcW-am-bn.

Dcpƒs]m-́ ¬

Xmc-X-tay\ thK-X-tb-dn-bXpw \nco-£-W-km-[y-
hp-amb Ne-\-ß-fm-Wn-h. Ch-bn¬ Dƒs∏-Sp∂ hkvXp-
°ƒ Xmc-X-tay\ Pe-c-ln-X-am-b-h-bm-Wv. Dcpƒs∏m-
´-en-eqsS \o°w sNø-s∏-Sp∂ hkvXp-°-fpsS hen-
∏w, BIrXn F∂nh ine-I-fnse hn≈-ep-I-fpsS
kz`m-hw, A]-£-b-tXmXv, Ncn-hns‚ {]IrXw F∂n-
hsb B{i-bn-®n-cn-°p-∂p. hkvXp-°-fpsS Ne\coXn-
°-\p-k-cn®v hnhn-[-Xcw Dcpƒs]m-́ -ep-Iƒ Xncn-®-dn-
™n-́ p-≠v.

CSn-™n-d-ß¬ (Slump): Ncn-hn-\-\p-kr-X-ambn
inem-h-in-jvS-ßƒ ]n∂n-te°p Idßn Xmtg°p
hgpXn hogp∂ {]{In-b-bmWv CSn-™n-d-ß¬ (Nn{Xw
6.6). inem-h-in-jvS-ßƒ ]n∂n-te°p Id-ßmsX {ZpX-

K-Xn-bn¬ Dcpt≠m hgp-Xntbm Xmtg°p hogp-∂-XmWv
inem-h-injvSsX∂¬. inem-h-in-jvS-ßƒ Iogp°mw
Xq°mb Ncn-hp-I-fn¬\n∂pw Xmtg°v ]Xn-°p-∂-
XmWv inem-h-injvS hogvN. inem-]m-fnbpsS D]-cn-X-
e-Øn-eq-sStbm inem-k-‘n-I-fn-eq-sStbm {`wi-X-e-
Øn-eq-sStbm Hcp ine Xmtg°p sX∂nhogp-∂-XmWv
inem sX∂¬. sN¶p-Ømb Ncnhp-I-fn¬ inem-sX-
∂¬ hfsc thK-X-tb-dn-bXpw hn\m-i-Im-cn-bp-am-Wv.
Nn{Xw (6.7) Dcpƒs]m-´¬aqew cq]-s∏-Sp∂ sN¶p-
Ømb Ncn-hv†ImWn-°p-∂p. Hcp sN¶p-Ømb Ncn-
hn¬\n∂pw ine Xmtg-°p ]Xn-°p-∂-XmWv inem-
ho-gvN. inem-ho-gvN-bn¬ ine-bpsS D]-cn-Xe ]mfn-
bmWv CfIn Xmtg°p ]Xn-°p-∂Xv. AXp-sIm≠v
inem-sX-∂¬t]mse inesb hfsc Bg-Øn¬ CXv
_m[n-°p-∂n-√.

Nn{Xw 6.7 : DØ¿{]-tZ-in¬ C¥y-̨ -t\-∏mƒ AXn¿Øn-bn¬ imcZ
\Zo°v kao]w knhm-enIv ]¿h-X-\n-c-I-fnse Dcpƒs]m-́ -ens‚

AS-bm-f-ßƒ

Nn{Xw 6.6 : inem-h-in-jvS-ßƒ ]n∂n-te°v CSn-™n-d-ßp∂p

Ncn-hns‚ {]mcw` Ahÿ

inem-h-in-jvS-ßƒ ]n∂n-
te°v Id-ßn- CSn-™nd-
ßp-∂- `mKw

{Zhy-\jvSw, `q{Z-hy-tim-jWw F∂n-h-bn¬
G‰hpw DNn-X-amb ]Z-taXv? F¥p-sIm≠v?
‘tkmfn-̂ vsf-£≥' thK-X-tb-dnb Ne-\-ß-fn¬
Dƒs∏-Sp-Ømtam? F¥p-sIm≠v? F¥p-sIm-
≠√?

\ΩpsS cmPy-Øv, lnam-e-b-Øn¬ inem-hin-jvS-ß-
fpsS Ah-em≥jv, Dcpƒs]m-́ ¬ F∂nh CS-bv°nsS
kw`-hn-°m-dp≠v. CXn\v \nc-h[n Imc-W-ß-fp-≠v.
H∂v, lnam-e-bw sSIvtSm-WnIv {]h¿Ø-\-ß-fm¬
kPo-h-am-Wv. Ah-kmZine-I-fmepw Ah-kmZ
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\nt£-]-Øm-ep-amWv lnam-ebw {][m-\-ambpw
cq]s∏-´n-cn-°p-∂-Xv. \nc-h[n sN¶p-Ømb Ncn-hp-
Ifpw lnam-e-b-Øn-ep-≠v. lnam-e-b-hp-ambn XmcXayw
sNøp-tºmƒ Xan-gv\m-Sv, I¿WmSIw, tIcfw F∂o
kwÿm-\-ß-fnembn ÿnXn-sN-øp∂ \oeKncnbpw
]Sn-™m-d≥ Xoc-{]-tZ-i-Øn\v kam-¥-c-ambn ÿnXn-
sN-øp∂ ]›n-a-L-́ hpw hfsc Dd-∏p≈ ine-I-fm¬
\n¿an-X-hpw sSIvtSm-WnIv ÿnc-X-bp-≈-Xp-am-Ip-∂p.
F∂m¬ lnam-e-b-Øn-ep-≈Xns‚ A{X BhrØnbn-
s√-¶nepw Cu Ip∂p-I-fnepw inem-h-in-jvSßfpsS
Ah-em≥jv, Dcpƒs]m-´¬ F∂nh D≠m-Im-dp-≠v.
F¥p-sIm≠v? \oe-Kn-cn-bn-sebpw ]›n-aL-´-Øn-
sebpw `qcn-`mKw Ncn-hp-Ifpw hfsc sN¶p-Øm-b-
Xm-Wv. Xm]m-¥-chpw Xm]-hy-Xn-bm-\hpw -aq-e-ap≈
`uXnI A]-£-b-{]-h¿Ø-\-ß-ƒ ChnsS hfsc
{]I-S-am-Wv. sNdnb Ime-b-f-hp-I-fn¬ ChnsS i‡-
amb ag e`n-°p-∂p. inem-h-injvS Ah-em≥jv,
Dcpƒs]m-´¬ F∂n-h-tbm-sSm∏w inem-ho-gvNbpw
D≠m-Ip-∂p.

A]-c-Z-\hpw \nt£-]-Whpw
A]-c-Z-\-̀ q-cq-]-cq-]o-I-cW Imc-I-ß-fmb Hgp-Ip∂-

P-ew, `qK¿`-P-ew, lnam-\n-Iƒ, Im‰v, Xnc-am-e-Iƒ
F∂nh hnhn[ A]-£b {]{In-b-I-fp-sStbm a‰p
{]h¿Ø-\-ß-fpsS ̂ e-amtbm cq]w-sIm≠ inem-h-
in-jvS-ßsf tiJ-cn®v {]kvXpX ÿe-Øp-\n∂v
\o°w-sN-øp∂ {]{In-b-sb-bmWv A]-c-Z-\w. A]-c-
Z\ tXmXv A]-c-Z\Imc-I-ß-fpsS Ne-\sØ B{i-
bn-®n-cn-°p-∂p. A]-c-Z-\-Imc-I-ßƒ hln-®p-sIm-≠p-
t]m-Ip∂ inem-h-in-jvS-ßƒ ]c-kv]cw Dc-kp-∂Xpw
`q{]-X-e-Øn¬ Dckn \oßp-∂Xpw A]-c-Z-\-{]-{In-
bsb Gsd klm-bn-°p-∂p-≠v. A]-c-Z-\w, ̀ qcq-]-cq-
]-ß-fpsS A]-N-b-Øn\pw \nc-∏m-°-en\pw Imc-W-
am-Ip-∂p. A]-£b{]h¿Ø-\-ßƒ A]-c-Z-\sØ
klm-bn-°p-I-bmWv sNøp-∂-Xv. A]-c-Z\ {]h¿Ø-
\-ßƒ°p-apºv A]-£-b-{]-h¿Ø-\-ßƒ \S-∂n-cn-
°Ww F∂p \n¿_-‘-an -√. A]-£bw,
`q{ZhytimjWw, A]-c-Z\w F∂nh ̀ qcq-]-ß-fpsS
A]-N-b-Øn\v Imc-W-am-Ip-∂p. ̀ q{]-Xew \nc-¥cw
am‰-ßƒ°v hnt[-b-am-bn-s°m-≠n-cn-°p-∂Xv CØcw
{]{In-b-I-fpsS {]h¿Ø-\-̂ -e-am-bm-Wv. Nn{Xw 6.1˛¬
kqNn-∏n-®n-́ p-≈-Xp-t]mse A]-c-Z\w, hl\w F∂o
\nc-∏m-°¬ {]{In-b-Isf \nb-{¥n-°p-∂Xv KXn-
tIm¿P-am-Wv.  ̀ ua-h-kvXp-°-fpsS A]-c-Z-\w, hl\w
F∂n-hbv°v Imc-W-am-Ip-∂Xv Im‰v, Hgp-Ip∂ Pew,
Nen-°p∂ a™v, Xnc-am-e-Iƒ, `qK¿`-Pew F∂n-
hbm-Wv. Ch-bn¬ Im‰v, Hgp-Ip∂ Pew, lnam-\n-Iƒ
F∂n-hsb \nb-{¥n-°p-∂Xv Imem-hÿmLS-I-ß-
fm-Wv. Ch aq∂pw {Zhy-Øns‚ aq∂v Ah-ÿ-I-fmb
hmX-Iw (Im‰v), Jcw (lnam-\n), {ZmhIw (Hgp-Ip∂
Pew) F∂nhsb bYm-{Iaw {]Xn-\n-[m\w sNøp-∂p.

A]-c-Z-\sØ Xmsg-∏-d-bp∂ coXn-bn¬ \ap°v
\n¿hNn-°mw:

aq∂v Imem-hÿm \nb-{¥nXImc-I-ßsf
XΩn¬ Xmc-Xayw sNømtam?

`q{]-X-e-Øn¬ A]-c-Z-\-Imc-Iß-fpsS Ne-\-
tØm-S-\p-_-‘n-®p≈ KXn-tIm¿P-{]-tbm-K-amWv
A]c-Z\w-

KXn-tIm¿Pw IW-°m-°p-∂Xv: KE = 1/
2
 mv

2

ChnsS "m'  ]nfihpw "v' {]th-K-hp-am-Wv.
{]h¿Øn-°p-hm≥ e`y-amb Du¿Pw Hcp- h-kvXp-hns‚
]nfiw B hkvXp Nen-°p∂ {]thKw F∂n-hsb
B{i-bn-®n-cn-°p∂p. DZm-l-cWw `o-a-amb ]nfiw
D≈Xp-sIm≠v lnam-\n-Iƒ hfsc Ipd-™-{]-th-K-
Øn-emWv Nen-°p-∂-Xv. F∂m¬ Im‰v, Ipd™
]nfi-ap-≈-Xp-sIm≠v hfsc thK-Ønepw. AXp-
sIm≠v lnam-\n-Iƒ°v Im‰n-s\- A-t]-£n®v A]-c-
Z\tijn hfsc IqSp-X-em-Wv. Xnc-am-e-Iƒ, ̀ qK¿`-
Pew F∂o A]-c-Z-\Imc-I-ßsf \nb-{¥n-°p-∂Xv
Imem--h-ÿ-b-√. Xnc-am-e-I-fpsS Imcy-Øn¬ Xnc-am-
e-I-fpsS ÿm\w, inem-a-fi-ew, Pe-a-fiew F∂n-
h-bpsS kº¿°-ap-J-amb Xoc-{]-tZ-iØv Bb-Xn-
\m¬ Xnc-am-e-I-fpsS A]-c-Z-\-{]-h¿Ø-\sØ \n¿W-
bn-°p-∂-Xn\v Cu ÿm\-Øn\v Gsd {]m[m-\y-ap-≠v.
F∂m¬ AXmXv {]tZ-i-ß-fpsS inemLS-\-bpsS
kz`m-h-amWv `qK¿`-P-e-Øns‚ A]-c-Z-\tijnsb
\nb-{¥n-°p-∂-Xv. PesØ IS-Øn-hn-Sm\pw Pe-Øn¬
Aen-™p-tN-cm-\p-ap≈ ine-bpsS tijnsb B{i-
bn-®mWv NpÆmºpI¬ {]tZ-i-ß-fnse ImÃv ̀ q{]-
IrXn cq]-s∏-Sp-∂-Xv. Hmtcm A]-c-Z\Imc-I-ßfpw
\n¿an-°p∂ ̀ qcq-]-ß-sf-∏‰n ASpØ A[ym-b-Øn¬
]Tn-°mw.

A]-c-Z-\-Øns‚ A\-¥-c-̂ -e-amWv \nt£-]Ww.
Hcp A]-c-Z\ImcIw hln-®p-sIm-≠p-h-cp∂ inem-h-
in-jvS-ßƒ Hcn-S-Øv \n-t£-]n-°p∂ {]{In-b-bmWv
\nt£-]-Ww. ̀ q{]-X-e-Øns‚ Ncnhv Ipd-bp-tºmƒ
A]-c-Z-\-Imc-I-Øns‚ {]thKw Ipd-bp-∂p. AXn-t\m-
S-\p-_-‘n®v Du¿Phpw Ipd-bp-∂p. X¬ -̂e-ambn Ah
hln-®p-sIm-≠p-h-cp∂ inem-h-in-jvS-ßsf AtX
Afhn¬ XpS¿∂pw- h-ln-®p-sIm-≠p-t]m-Im-\p≈
tijn Ipd-bp-Ibpw \nt£-]Ww Bcw-`n-°p-Ibpw
sNøp-∂p. as‰m-c¿YØn¬ \nt£-]Ww Hcp Imc-I-
Øns‚ {]h¿Ø-\-Øn-eq-sS-b√ kw`-hn-°p-∂-Xv.-
henb inem-]-Zm¿Y-ßƒ BZyhpw G‰hpw t\¿Ø-
X-cn-Iƒ Ah-km-\L -́Ønepw \nt£-]n-°-s∏-Sp-∂p.
\nt£-]-W-Øn-eqsS K¿Ø-ßƒ \nI-Ø-s∏-Sp-∂p.
Hgp-Ip∂ Pew, lnam-\n-Iƒ, Im‰v, Xnc-am-e-Iƒ, ̀ qK¿ -̀
Pew F∂o A]-c-Z\Imc-I-ßƒ  \nt£-]WImc-



`uXn-I-̀ q-an-imkv{Xw: ASn-ÿm-\-L-S-I-ßƒ58

I-ß-fmbpw {]h¿Øn-°p-∂p-≠v. A]-c-Z\w, \nt£-
]Ww F∂n-h-bn-eqsS `qX-e-Øn\v Fs¥√mw am‰-
ßƒ D≠m-°p∂psh∂v  ‘`qcq-]-ßfpw Ah-bpsS ]cn-
Wm-ahpw’ F∂  ASpØ A[ymbØn¬ hni-Z-ambn
{]Xn-]m-Zn-°p-∂p-≠v.

`q{ZhytimjWw, A]-c-Z\w F∂n-h-aqew ]Zm¿∞-
ßƒ Hcp ÿe-Øp-\n-∂pw as‰mcp ÿe-tØ-°v
\o°w sNø-s∏-Sp-∂p. AXp-sIm≠v Cu {]h¿Ø-
\-ßsf H∂mbn ]cn-K-Wn-°mtam? inem A]-£-b-
ß-fpsS Akm-∂n-≤y-Øn¬ A]-c-Z\w icn-bmb
coXn-bn¬ kw`-hn-°p-∂pt≠m?

aÆns‚ cq]o-I-cWw
aÆpw aÆn-e-S-ßn-bn-cn-°p∂ hkvXp-°fpw

kky-h-f¿®bv°v aÆv F{X-am{Xw {][m-\-am-
sW∂v \nßƒ°-dn-bmw. \mw \nc-¥cw aÆp-ambn
hnhn[coXn-bn¬ kº¿°-Øn-te¿s∏-Sm-dp-≠-t√m.
F¶n¬ F¥mWv asÆ∂p ]d-bmtam?

Hcp aÆp-im-kv{X-⁄s‚ (Pedologist) ̀ mj-bn¬
aÆn-s\ Cßs\ \n¿h-Nn-°mw.  ̀ utam-]-cn-X-e-Ønse
Pohobhpw APo-ho-b-hp-amb hkvXp-°sf Dƒs°m-
≈p-∂ kky-Pm-e-ß-fpsS \ne-\n-¬∏v km[y-am-°p-
∂tXm AXn\pti-jn-bp-≈tXm Bb {]Ir-Xn-Z-Ø-
amb hkvXp-°-fpsS kwbp-‡-amWv aÆv.

hnhn[ cmk-̨ -̀ u-Xn-I-̨ -ssP-hnI{]h¿Ø-\-ßƒ°v
XpS¿®-bmbn hnt[-b-am-bn-s°m-≠n-cn-°p∂ Hcp am[y-
a-amWv aÆv. Po¿W-\-{]-{In-b-bpsS D¬∏-∂amb aÆv
hf¿®-bpsS am[y-a-am-Wv. Ft∏mgpw am‰-ßƒ°v hnt[-
b-am-bn-s°m-≠n-cn-°p∂ Cu am[yaw \nc-¥cw kºp-
jvS-ambns°m-≠n-cn-°p-∂p. aÆns‚ khn-ti-j-X-Iƒ
EXp-t -̀Z-ßƒ°-\p-k-cn®v amdn-s°m-≠n-cn-°p-∂p. CXv
amdn-amdn XWp-∏p-≈tXm, NqSp-≈-tXm As√-¶n¬ hc-
≠-tXm  Cu¿∏-ap-≈tXm BImw. NqtSm XWpt∏m
A[n-I-ambn A\p-`-h-s∏-Sp∂ Imem-h-ÿ-I-fn¬
aÆnse ssPhoI{]h¿Ø-\-ßƒ aµK-Xn-bn-em-hp-
Itbm C√m-Xm-Ip-Itbm sNøp-∂p. Ce-Iƒ hotWm
]qs®-Sn-Iƒ Agp-In-tN¿t∂m aÆnse ssPhoI
]Zm¿Y-ß-fpsS Afhp h¿[n-°p-∂p. aÆns‚ cmk-
L-S-\, ssPhoI]-Zm¿Y-ß-fpsS Afhv, aÆnse
kky-ßfpw Pohn-Ifpw, aÆns‚ Xm]-\n-e, aÆnse
Cu¿∏w F∂nh EXp-t`-Z-ßƒ°-\p-k-cn®pw Imem-
¥-c-Ønepw amdn-s°m-t≠-bn-cn-°p-∂p.†Hcp {]tZ-i-
Øns‚ Imem-hÿ, `q{]-IrXn, kky--Pm-e-ßƒ
F∂o LS-I-ß-tfmSv s]mcp-Ø-s∏Spw hn-[-am-bn-cn-°pw
B {]tZ-isØ aÆv. Cu LS-I-ßƒ aÆns‚ B¥-
cn-I-L-S-\-bnepw am‰-ßƒ hcp-Øp-∂p.

aÆv cq]o-I-cW{]{Inb
aÆv cq]o-I-c-Ww (Pedogenesis) {]mY-an-I-ambn

A]-£-b-{]-h¿Ø-\-ßsf B{i-bn-®n-cn-°p-∂p. aÆv
cq]o -I -c -W-Øns‚ ASn -ÿm\ LS-I-amWv
A]£bh-kvXp-°-fpsS Bh-c-Ww  (A]-£-b-
Øn\v hnt[-b-amb  ̀ qh¬°-̀ m-K-Øns‚ Bgw). L´w
H∂n¬ _mIvSo-cnb XpS-ßnb Pohn-Ifpw I¬]m-b¬,
]q∏¬ F∂o kq£va-k-ky-h¿§-ßfpw A]-£b
hkvXp-°-fpsS Bh-c-W-Øn¬ CSw-]n-Sn-°p-∂p. CtXm-
sSm∏w sNdp-Po-hn-Ifpw aÆn¬ tNt°-dp-∂p.  kky-
P-¥p-Pm-e-ßfpsS arXm-h-in-jvS-ßƒ aÆn¬
ssPhmwiw ASn-™p-Iq-Sp-∂-Xn\v Imc-W-am-Ip-∂p.
sNdp]p¬s®-Sn-Ifpw ]mb-ep-Ifpw aÆn¬ hf¿∂p-
Xp-S-ßp-∂p. XpS¿∂v ]£n-I-fn-eq-sSbpw Im‰n-eq-sSbpw
FØp∂ hnØp-Iƒ aÆn¬hoWv apf-s]m´n Ip‰n-
s®-Sn-Ifpw ac-ß-fp-ambn hf¿∂p-Xp-S-ßp-∂p. hr£-
ß-fp-sSbpw kky-ß-fp-sSbpw thcp-Iƒ aÆn¬
Bgv∂n-d-ßp-∂-Xp-aq-ehpw Xpc-°p∂ Pohn-I-fpsS
{]h¿Ø-\-̂ -e-ambpw aÆn¬ [mcmfw kpjn-c-ßƒ
D≠m-Ip-∂p. Cu kpjn-c-ßƒ aÆns‚ Cu¿∏w \ne-
\n¿Øp-∂-Xn\pw aÆns\ hmbp-k-©m-c-tbm-Ky-am-°p-
∂-Xn\pw Imc-W-am-Ip-∂p. Cßs\ hnhn[{]h¿Ø-
\-ßƒ°p hnt[-b-ambn Imem-¥-c-Øn¬ aÆv
kºpjvS-ambn amdp-∂p. Cßs\ cq]-s∏-Sp∂ aÆv
[mXp-°-fp-sSbpw ssPh hkvXp-°-fp-sSbpw Hcp
k¶o¿Wan{inX-am-Wv.

aÆv cq]o-I-c-W-Øns‚ {][m-\-Im-cWw A]-£-b-
am-tWm? As√-¶n¬ F¥p-sIm≠v?

s]tUm-f-Pn-˛-a-Æpim-kv{Xw, s]tUm-f-PnÃv˛aÆp
imkv{X-⁄≥

aÆv cq]o-I-cWLS-I-ßƒ

aÆns‚ cq]o-I-c-WsØ \nb-{¥n-°p∂ ASn-
ÿm\ LS-I-ßƒ As©-Æ-am-Wv: 1. amXr-inem
]Zm¿Y-ßƒ, 2. ̀ q{]Ir-Xn, 3. Imem-h-ÿ, 4. ssPhoI
{]h¿Ø-\-ßƒ, 5. Ime-∏-g°w. hmkvX-h-Øn¬ Ch-
bpsS Iq´mb {]h¿Ø-\-^-e-am-bmWv aÆv cq]-s∏-
Sp-∂-Xv.

amXr-in-em-]-Zm¿Y-ßƒ
aÆv cq]o-I-c-W-{]-h¿Ø-\sØ \nb-{¥n-°p∂

Hcp \njv{InbLS-I-amWv amXr-in-em-]-Zm¿Y-ßƒ.
amXr-in-em-]-Zm¿Y-ßƒ amXr-in-e-Iƒ ÿnXn-
sNøp∂ AtX ÿeØpXs∂ ImW-s∏-Sp-Itbm
A]-cZ-\Imc-I-ß-fm¬ \o°w-sN-ø-s∏ v́ a‰p ÿe-
ß-fn¬ \nt£-]n-°-s∏-Sp-Itbm sNøp-∂p. X¬ -̂e-
ambn Xt±-iob aÆn-\-ßfpw (Residual soils) hl-
\hnt[-b-amb aÆn-\-ßfpw (Transported soils) bYm-
{Iaw cq]-s∏-Sp-∂p. inem-I-j-W-ß-fpsS/\nt£-]-ß-
fpsS hen-∏w, LS-\ (Hmtcm Xcn-bp-tSbpw/]md-°-j-

s]tUm-sP-\-kn-kv
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sN-ø-s∏-Sp∂ LS-I-ßƒ aÆns‚ ASn-Ø-´n¬
\nt£-]n-°-s∏-Sp-∂p. CXv ‘Ceq-hn-tb-j≥’F∂-dn-b-
s∏-Sp-∂p. ag hfsc IqSp-X-ep≈ B¿{Z-̀ q-a-[y-tcJm
ag-{]-tZ-i-ßƒ t]mep≈ {]tZ-i-ß-fn¬ Im’yw,
tkmUn-bw, a·ojyw, s]m´mkyw F∂n-h-tbm-sSm∏w
hen-sbmcp Af-hn¬  knen-°bpw aÆn¬\n∂pw
\o°w-sN-ø-s∏-Sp-∂p. aÆn¬\n∂pw knen° \o°w-
sN-ø-s∏-Sp∂ {]{In-bsb knen°m \n¿am¿P\w
(Desilication)  F∂-dn-b-∏-Sp-∂p. hc≠ Imem-h-ÿm-
{]-tZ-i-ß-fn¬ AanX Xm]w-aqew _mjv]o-I-c-W-
tXmXv h¿j-W-tØ-°mƒ IqSpX-em-bn-cn-°pw. XXv̂ -
e-ambn tIin-IXz{]h¿Ø-\w-aqew ̀ qK¿ -̀Pew D]-
cn-X-e-Øn-te-s°-Øp-∂p. Cu Pew _mjv]o-I-cn-°-
s∏-Sp-tºmƒ Pe-Øn¬ D≠m-bn-cp∂ ehWw aÆn¬
Ah-tijn-∏n°p-∂p. CXv aÆn\v apI-fn¬ Hcp Bh-
c-Wambn cq]-s∏-Sp-∂p. Cu Bh-c-WsØ lm¿Uv
]m\p-Iƒ F∂-dn-b-s∏-Sp-∂p. DjvW-ta-J-em-{]-tZ-i-ß-
fnepw anX-ambn ag e`n-°p∂ {]tZ-i-ß-fnepw aÆn\p
apI-fn¬ CØ-c-Øn¬ Im’yw Im¿_-tW‰v IWn-
I-Iƒ (I¶¿) cq]-s∏-Sp-∂p.

Xm]w c≠p coXn-bn-emWv aÆp-cq-]o-I-c-W-{]-{In-
b-sb kzm[o-\n-°p-∂-Xv. Xm]w ssPh-cm-k-{]-{In-b-
Isf Xzcn-X-s∏-Sp-Øp-Itbm aµo-`-hn-∏n°p-Itbm
sNøp-∂p. Db¿∂Xm]-Øn¬ cmk-{]-{In-b-Iƒ XzcnX-
s∏-Sp-Ibpw Ipd™Xm]-Øn¬ Ch aµo-̀ -hn°p-Ibpw
sNøp-∂p (Im¿_-Wo-I-cWw Hgn-sI). AXn-ssi-Xy-
Øn¬ cmk-{]-h¿Ø-\-ßƒ \n›e-am-Ip-∂p. AXp-
sIm≠mWv Db¿∂ NqSv A\p-̀ -h-s∏-Sp-∂- DjvW-taJ-
e-I-fnse aÆv hyXykvX]mfn-I-tfmsS Bg-Øn¬
ImW-s∏-Sp-∂Xpw AXn-ssiXyw A\p-`-h-s∏-Sp-∂
Xp{µm{]-tZ-i-ß-fnse aÆn¬ A]-£-b-Øm¬ s]m´n-
X-I¿∂ ]md-°-j-W-ß-ƒ ImW-s∏-Sp-∂-Xpw.

ssPho-I-{]-h¿Ø-\-ßƒ
amXr-in-e-Iƒ Dƒs∏-Sp∂ {]tZ-i-ß-fn¬ XpS-°w-

ap-Xte ImW-s∏-Sp∂ kkym-h-cWw, Pohn-Iƒ
F∂nh ]n¬°m-eØv aÆn¬ Cu¿∏w \ne-\n¿Øp-
∂-Xn\pw ss\{S-P≥, ssPhmwiw F∂nh aÆn¬
tN¿°p-∂-Xn\pw klm-b-I-am-Ip-∂p.

arX-k-ky-ßƒ kq£vam-Wp-°-fmbn hnL-Sn-°-
s∏´ ssPhmw-i-ßƒ (Humus) aÆn¬ e`y-am°p∂p.
ssPhmw-i-Po¿W-\-Øns‚ ^e-ambn cq]-s∏-Sp∂
ssPhoIAæ-ßƒ aÆns‚ amXr-inem ]Zm¿Y-ß-fn-
e-S-ßn-bn-cn-°p∂- [mXp-°sf hnL-Sn°p-∂p. _mIvSo-
cn-b-I-fpsS {]h¿Ø-\-Xo-{hX hfsc IqSp-X¬
NqSp≈ {]tZ-i-ß-fn-em-Wv. F∂m¬ XWp-∏p≈ {]tZ-
i-ß-fn¬ _mIvSo-cn-b-I-fpsS hf¿® Xosc Ipd-hm-
Wv. CXv aÆns‚ kz`m-hsØ Gsd kzm[o-\n-°p-
∂p. _mIvSo-cn-b-I-fpsS {]h¿Ø\w Xosc Ipd-hm-b-
Xn-\m¬ D] B¿´nIv̨ -Xp-{µm-{]-tZ-i-ß-fn¬ ssPh-]-
Zm¿Y-ßƒ hnL-Sn-°-s∏-SmsX aÆn¬ ASn-™p-IqSn
]o‰v F∂-dn-b-s∏-Sp∂ ssPhm-h-injvS \nt£]]mfn-

W-ß-fp-tSbpw \nt£-]-Ww) AS-ßn-bn-́ p≈ [mXp-
°ƒ, cmk-L-S\ F∂n-hsb-sbms° B{i-bn-®mWv
aÆv cq]-s∏-Sp-∂-Xv. A]-£b-Øns‚ coXn, tXmXv,
A]-£b ]Zm¿Y-ß-fpsS Bh-c-W-Øns‚ Bgw
F∂n-hbpw aÆv cq]o-I-c-WsØ kzm[o-\n-°p-∂p.
kam-\-amb amXr-in-e-I-fp-sS -ap-I-fn¬ hyXy-kvX-ß-
fmb aÆn-\-ßtfm hyXy-kvX-ß-fmb amXr-in-e-
IfpsS apI-fn¬ kam\ aÆn-\-ßtfm ImW-s∏-Smw.
F∂m¬ hfsc ]g-°-an-√mØ aÆn-\-ßƒ amXr-in-
e-bpsS kam\kz`mhkhn-ti-j-X-Iƒ ImWn-°m-dp-
≠v. Nne NpÆm-ºp-I¬{]tZ-iß-fnse aÆn-\-ßƒ
amXr-in-e-I-fpsS khn-ti-j-X-Iƒ ImWn-°p-∂p.
ImcWw CØcw {]tZ-i-ß-fn¬ A]-£-b-{]-{In-b-
Iƒ \n›nXhpw hntijs∏ -́Xp-am-Ip∂p.

`q{]-IrXn

aÆv cq]o-I-cW {]{In-b-bnse as‰mcp ]tcm£
LS-I-amWv `q{]-Ir-Xn. `q{]-IrXn aÆv cq]o-I-c-W-
Øn¬ \n¿Wm-bIamIp-∂Xv amXr-ine Dƒs∏-Sp∂
D]-cn-Xew F{X-tØmfw kqcy-{]-Im-i-Øn\v hnt[-
b-am-Ip∂p F∂-Xn-t\bpw D]-cn-Xe \oscm-gp-°n-
s‚bpw amXr-in-ebneqsSbp≈ \oscm-gp-°ns‚ Af-
hn-t\bpw B{i-bn-®mWv. a¨]m-fn-bpsS I\w ̀ q{]Ir-
Xnsb B{i-bn-®n-cn-°p-∂p. CXv IpØ-s\-bp≈ Ncnhp-
I-fn¬ Xosc Ipdhpw ka-X-e-{]-tZ-i-ß-fn¬ IqSp-X-
ep-am-bn-cn-°pw. A]-c-Z\tXmXv Ipd-hpw Pew \√
coXn-bn¬ Du¿∂n-d-ßp-∂Xp-amb  anX-amb Ncn-hp≈
{]tZ-i-ßƒ aÆv cq]o-I-c-W-Øn\v Gsd A\p-tbm-
Py-amWv. ka-X-e-{]-tZ-i-ß-fn¬ ssPh-]-Zm¿Y-ßƒ
ASn-™p-tN¿∂v I\-ap≈ Ifn-a¨]mfn-Iƒ cq]-s∏-
Sm-dp-≠v. CXv aÆn\v Ccp-≠-\ndw \¬Ip-∂p. a[y
A£mw-i-{]-tZ-i-ß-fn¬ sXt° Ncn-hp-Iƒ kqcy-
{]-Im-i-Øn\v A`nap-J-am-b-Xn-\m¬ hS-s° Ncn-hp-
I-fn¬\n∂pw hyXy-kvX-ß-fmb aÆn-\-ßfpw kky-
ßfpw ImW-s∏-Sp-∂p. ImcWw sXt°-Ncn-hp-Isf
At]-£n®v hS-t° Ncn-hp-I-fn¬ NqSp-Ip-dhpw Cu¿∏w
IqSp-X-ep-am-bn-cn-°pw.

Imem-hÿ
aÆv cq]o-I-c-W-Ønse Hcp kPohLS-I-amWv

Imem-h-ÿ. aÆns‚ ]cn-Wm-a-Øn¬ c≠v Imem-
hÿ LS-I-ßƒ \n¿Wm-b-I-amb kzm[o\w
sNepØp-∂p: (i) Cu¿∏w˛̨ h¿j-Ww, _mjv]o-I-
cWw, B¿{ZX F∂n-h-bpsS Xo{hX, BhrØn,
Imeb-fhv F∂n-hsb ASn-ÿm-\-am-°n, (ii)

Xm]w˛̨ Imen-I-Xm-]m-¥cw, ssZ\w-Zn\ Xm]m-¥cw
F∂n-hsb ASn-ÿm-\-am-°n.

h¿j-W-Øn-eqsS aÆn\v Cu¿∏w e`n-°p-∂p. CXv
aÆnse ssPhcmk-{]-{In-b-Isf km[y-am-°p-∂p.
aÆnse A[n-I-Pew aÆn-e-S-ßn-bn-cn-°p∂ LS-I-
ßsf Xmtg°v hln-®p-sIm≠v t]mIp-∂-Xn\v klm-
b-I-am-Ip-∂p. Cu {]{Inb Feq-hn-tb-j≥ AYhm
\n£m-f\w F∂-dn-b-s∏-Sp-∂p. CØ-c-Øn¬ \o°w-
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Iƒ cq]-s∏-Sp-∂p. B¿{Z DjvW-ta-J-em-{]-tZ-i-ß-
fnepw ̀ qa-[y-tc-Jm-{]-tZ-i-ß-fnepw NqSv IqSp-X-em-b-
Xn-\m¬ _mIvSo-cn-b-I-fpsS {]h¿Ø\w hfsc IqSp-
X-em-Wv. XXv̂ -e-ambn ssPhm-h-in-jvS-ßƒ {[pX-KXn-
bn¬ HmIvko-I-cn-°-s∏-Sp-∂p. AXn-\m¬ CØcw
{]tZ-i-ß-fn¬ ssPhmw-i-Øns‚ Afhv hfsc Ipd-
hm-Wv. IqSmsX _mIvSo-cn-bbpw aÆnse a‰p
kq£vaPohn-Ifpw hmbp-hnse ss\{S-P≥ hmX-
IsØ hen-s®-SpØv kky-ßƒ°v D]-tbm-Kn-°m≥
DX-Ip∂ hn[-Ønep≈ cmk-]Zm¿Y-am°n am‰p-∂p.
Cu {]{In-bsb ss\{S-P≥ÿn-co-I-cWw F∂-dn-b-
s∏-Sp-∂p. ]b-dp-h¿K-Øn¬s]´ sNSn-I-fpsS thcp-I-
fn¬ ImW-s∏-Sp∂ ssdtkm-_nbw _mIvSo-cn-b-Iƒ
ss\{S-P≥ ÿnco-I-c-W-Øn\v (Nitrogen fixation) Imc-
W-am-Ip-∂p. Ddp-ºv, NnX¬, aÆn-c, Xpc-∏-∑m¿ F∂o
Pohn-Iƒ aÆns‚ `uXnI am‰-ßƒ°p Imc-W-am-
Im-dp-s≠-¶nepw aÆns‚ cq]o-I-cW {]{In-b-bn¬ Ch-
bpsS {]m[m\yw Ipd-hmWv. aÆv `£-W-am-°p∂
aÆn-c-IfpsS  D≈n¬\n∂pw ]pd-tØ-°p-h-cp∂
aÆns‚ cmk-L-S-\, kwc-N\ F∂n-hbn¬ kmc-amb
hyXym-k-ßƒ D≠m-Ip∂p.

Ime-∏-g°w

aÆv cq]o-I-c-W-Ønse aq∂m-asØ kPo-h-L-SI-
amWv Ime-∏-g-°w. aÆv cq]o-I-c-W-{]-{In-b-bpsS Ime-
b-fhv aÆns‚ ]Iz-X, a¨]mfn-I-fp-sS kºp-jvSn-
Im-cWw F∂n-h Ime-ssZ¿LysØ B{i-bn-®n-cn-°p-
∂p. aÆv cq]o-I-cW{]{In-b-Iƒ \o≠Ime-b-f-hn¬
{]h¿Øn-®m¬ am{Xta ]q¿W-ambpw kºp-jvS-amb
]mfn-I-tfmSp IqSn-bp≈ ]Iz-amb aÆv cq]-s∏-Sp-I-
bp-≈p.  ASp-ØnsS \nt£-]n-°-s∏´ F°-en¬
\nt∂m lnam\n\nt£-]-ß-fn¬\nt∂m cq]-s∏-Sp∂
aÆv Cfw aÆmbn ]cn-K-Wn-°p-∂p. Ch-bv°v
th≠{X kºp-jvS-amb ]mfn-Iƒ D≠mIWsa-∂n√.
aÆns‚ cq]o-I-c-W-Øn\pw kºp-jvSo-I-c-W-Øn\pw
F{X Ime-ssZ¿Ly-amWv th≠-sX∂v IrXy-ambn
\n¿W-bn-°m≥ Ign-bn-√.

aÆv cq]o-I-cW{]{In-b-Iƒ aÆv cq]o-I-cW \nb-
{¥WLS-I-ßƒ F∂n-hsb th¿Xn-cn®v ImtW-≠-
Xpt≠m? Ime-∏-g°w. ̀ q{]-Ir-Xn, amXr]Zm¿Y-ßƒ
F∂n-hsb aÆv cq]o-I-cW ]tcm£LS-I-ß-fmbn
IW-°m-°p-∂Xv F¥p-sIm≠v?

1. icn-bmb DØ-c-ßƒ Xnc-s™-Sp-sØ-gp-Xp-I.

  (i) Xmsg ]d-bp-∂-h-bn¬ GXmWv Hcp \nc-∏m-°¬ {]{Inb?

(a) \nt£-]Ww      (b) A·n-]¿h-P-\y-{]-h¿Ø-\-ßƒ  (c) kvXc-hn-cq-]W-N-e-\-ß¬   (d) A]-c-Z\w

 (ii) Xmsg \¬In-bn-́ p-≈-h-bn¬ GXp ]Zm¿Y-amWv Peo-I-c-W-{]-{In-bbv°p hnt[-b-ambn Xocp-∂Xv?

(a) {Kmss\‰v (b) Izm¿ v́kv (c) Ifn-aÆv (d) eh-W-ßƒ

(iii) Xmsg ]d-bp-∂- hn`m-K-ß-fn¬ GXn-emWv inem-h-injvS Ah-em≥jv Dƒs∏-Sp-∂Xv?
(a) Dcpƒs]m-́ ¬ (c) {ZpX-K-Xn-bn-ep≈ {Zhy-\o-°-ßƒ

(b) kmh[m-\-Øn-ep≈ {Zhy-\o-°-ßƒ (d) \na-÷\w (k_vkn-U≥kv)

2. Xmsg \¬In-bn-́ p≈ tNmZy-ßƒ°v 30 hm°p-I-fn¬ Ipd-bmsX DØcw Fgp-XpI:

(i) `qan-bnse ssPhsshhn-≤y-ßƒ°v A]-£bw Imc-W-am-Ip-∂-sX-ßs\?

(ii) {ZpX-K-Xn-bn-ep≈Xpw Zriy-am-b-Xp-amb {Zhy-\o-°-ßƒ GsXm-s°-sb∂v ]´nIs∏SpØn hni-Zo-I-cn-°p-I.

(iii) GsXm-s°-bmWv Ne-\m-fl-Ihpw i‡-hp-amb hnhn[ _mly-P\y ̀ qcq-]-cq-]o-I-cW klm-bn-Iƒ? F¥mWv
Ch-bpsS {][m\ {]h¿Ø\w?

(iv) aÆv cq]o-I-c-W-Øn\v AXy-¥m-t]-£n-X-ambn A]-£-b-{]-{In-b-Iƒ ap≥Iq-dmbn \S-∂n-cn-t°-≠-Xpt≠m?
F¥p-sIm≠v?

3. Xmsg \¬In-bn-́ p≈ tNmZy-ßƒ°v 150 hm°p-I-fn¬ Ipd-bmsX DØcw Fgp-XpI:

(i) \ΩpsS ̀ qan c≠v hncp≤ ̀ qcq-]-cq-]o-I-cW {]{In-b-I-fpsS Ifn-ÿ-e-am-Wv. N¿®-sN-øp-I.

(ii) _mly-P\y ̀ qcq-]-cq-]o-I-cW {]{In-b-Iƒ°mh-iy-amb Du¿÷w e`n-°p-∂Xv kqcy-{]-Im-i-Øn¬\n-∂p-
am-Wv. hnh-cn-°pI?

(iii) `uXnI A]-£-bhpw cmkob A]-£-bhpw H∂n-s\m∂v kzX-{¥-{]-h¿Ø-\-amtWm? Cs√-¶n¬ F¥p-
sIm≠v? DZm-l-c-Wk-lnXw hni-Zo-I-cn-°p-I.

(iv) aÆv cq]o-I-cW {]{In-bbpw aÆv cq]o-I-c-W-L-S-I-ßfpw XΩn¬  Fßs\ hyXym-k-s∏-́ n-cn-°p-∂p? aÆv
cq]o-I-c-WsØ \nb-{¥n-°p-∂-Xn¬ Imem-hÿ, ssPhoI{]h¿Ø\w F∂o c≠v {][m\ LS-I-ß-fpsS
]¶v F¥v?

t{]mPIvSv
\nßfpsS Np‰p-]m-Sp-ap≈ `q{]-IrXn, ]Zm¿Y-ßƒ, Imem-hÿ F∂nh \nco-£n®pw tcJ-s∏-Sp-Ønbpw Ahn-sS-bp-
≠m-Im≥ km[y-X-bp≈ A]-£-b-{]-{Inb, aÆnse LS-I-ßƒ, aÆns‚ khn-ti-j-X-Iƒ F∂nh Is≠-Øp-I.

tNmZy-ßƒ
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A]-£-b-{]-{In-b-Iƒ ̀ utam-]-cnXe ]Zm¿Y-ßƒ°p-
ta¬ {]h¿Øn-°p-∂-tXmsS ̀ qcq-]-cq]o-I-cW Imc-
Iß-fmb \Zn-Iƒ, `qK¿`-P-ew, Im‰v, lnam-\n-Iƒ,
Xnc-am-eIƒ F∂nh A]-c-Z\w Bcw-̀ n-°p-∂p. A]-
c-Z\w ̀ utam-]-cn-X-e-Øn¬ am‰-ß-fp-≠m-°p-∂p-sh∂v
\nßƒ°-dn-bmw. A]-c-Z-\-sØ-Øp-S¿∂v \S-°p∂
\nt£-]W {]h¿Ø-\-ßƒaq-ehpw ̀ utam-]-cn-X-e-
Øn\v am‰-ß-fp-≠m-Ip-∂p-≠v.

Cu A[ymbw `qcq-]-ß-sfbpw Ah-bpsS ]cn-
Wma-sØbpw Ipdn-®m-b-Xp-sIm-≠p-Xs∂ F¥mWv
‘`qcq]w’ F∂ tNmZy-Øn¬\n∂pw \ap-°m-cw-̀ n-°mw.
efn-X-ambn ]d-™m¬, sNdptXm kmam\yw hen-∏-
Øntem D≈ ̀ utam-]-cn-Xe-{]-tZ-i-ß-fmWv ̀ qcq-]-
ßƒ.

sNdptXm kmam\yw hen-∏-ap-≈tXm Bb `q`m-K-
ß-fmWv `qcq-]-ß-sf-¶n¬ F¥mWv `q{]-tZiw?

\nc-h[n A\p-_-‘-`q-cq-]-ßƒ tN¿∂mWv Hcp
`q-{]-tZ-i-Zriyw (`utam-]-cn-X-e-Ønse hnkvXr-X-amb
{]tZ-i-ßƒ) cq]w-sIm-≈p-∂-Xv. Hmtcm `q{]-tZ-i-
Øn\pw \nb-X-amb BIr-Xn, hen-∏w, inem]Zm¿Y-
ßƒ F∂n-h-bp-≠m-bn-cn-°pw. am{X-hpa√ Ah-tbm-
tcm∂pw \nb-X-amb `qcq-]-cq-]o-I-cW {]{In-b-I-fp-
sSbpw ̀ qcq]-cq-]o-I-cWImc-Iß-fpsSbpw {]h¿Ø-
\-̂ -e-ambn cq]w-sIm-≠n-́ p-≈-hbpam-bn-cn-°pw. Ch-
bpsS {]h¿Ø-\-th-KX Ipd-hm-b-Xp-sIm-≠p-Xs∂
`qcq-]-ß-tfm-tcm∂pw cq]w-sIm-≈p-∂Xpw kmh-[m-\-
am-bn-cn-°pw. GsXmcp `qcq-]-Øn\pw Hcp XpS-°-ap-
≠v. Hcn-°¬ cq]w-sIm≠ ̀ qcq-]-ßƒ°v ̀ qcq-]-cq-]o-
I-c-W-{]-{In-b-I-fp-sSbpw Imc-Ißfp-sSbpw \nc-¥-c-
amb {]h¿Ø-\-ßƒaqew Ah-bpsS BIrXn,
hen∏w F∂n-h-bn¬ hyXym-k-ß-fp-≠m-Ip-∂p. cq]-
am-‰-Øns‚ thKw ta¬]-d™ {]{In-b-I-fp-sSbpw
Imc-Ißfp-sSbpw {]h¿Ø-\-th-K-Øn-\-\p-kr-X-am-bn-
cn°pw.

Imem-h-ÿm-am-‰-ßfpw `q{]-tZ-i-ß-fpsS ew_,
Xnc-›o\ Ne-\-ß-fpw-aqew {]{In-b-I-fpsS Xo{h-

Xbvt°m {]{In-b-Iƒ°p- X-s∂tbm am‰-ß-fp-≠m-
Imw. CXv ̀ qcq-]-ß-fnepw am‰-ß-fp-≠m-°pw. ]cn-Wmaw
F∂-Xp-sIm≠v ChnsS A¿Y-am-°p-∂Xv `q{]-tZ-i-
Øns‚ Hcp `mKsØ `qcq]w as‰m-∂mbn amdp-∂-
Xns‚ L´-ßtfm Hcn-°¬ cq]w-sIm≠ `qcq-]-
ßƒ°p-≠m-Ip∂ am‰-ßtfm BWv. AXm-b-Xv,
Hmtcm ̀ q{]-tZ-i-Øn-s‚bpw hnIm-k-]-cn-Wm-a-Øn\v
\o≠-Im-esØ Ncn-{X-ap-≠v. GsXmcp ̀ q{]-tZ-ihpw
IS-∂p-t]m-Ip∂ L -́ßsf buh\L´w, a[ya-L´w,
hm¿[IyL´w F∂o Pohn-X-L-́ -ß-tfmSv XmcXayw
sNøm-hp-∂-Xm-Wv.

`qcq-]-ß-fpsS ]cn-Wm-a-Øns‚ c≠v {][m-\-h-i-ßƒ
GsXms°?

`utam-]-cn-X-e-Øns‚ k¥p-en-Xm-h-ÿbv°v ̀ wKw-
h-cp-ØmsXbpw hcp-wIme D]-tbm-K-km-[y-Xbv°p
aß-te¬∏n-°msXbpw AXns\ ^e-{]-Z-ambn
D]tbm-Kn-°p-∂-Xn\v \nc-¥cw am‰-Øn-\p-hn-t[-b-amb
`utam-]-cn-X-eØns‚ ]cn-Wm-a- N-cn{Xw a\- n-em-t°-
≠Xv A\n-hm-cy-am-Wv. ̀ qcq-]-ßƒ \n¿an-°-s∏-́ n-́ p≈
]Zm¿Y-ßƒ, Ah cq]-s∏-Sp-Ønb {]{In-b-Iƒ, Ah-
bpsS BIr-Xn- {]-tXy-I-X-Iƒ F∂n-h-bpsS ]T-\-
Øn-eqsS ̀ utam-]-cn-X-e-N-cn-{XsØ ]p\-kr-jvSn-°m-
\mWv ̀ qcq-]-cq-]o-I-cW (Geomorphology) imkv{Xw
{ian°p-∂-Xv.

hnhn[ ̀ qcq-]cq]o-I-c-W-Imc-Ißfp-sS A]-c-Z\-
{]-{In-b-IfmWv ̀ utam-]-cn-Xe am‰-ßƒ°p≈ apJy-
Im-c-Ww. ̀ utam-]-cn-X-ehpw Xmgvh-mcßfpw XS-ßfpw
Xmgv∂-{]-tZ-i-ß-fp-sams° Ah-km-Z-ßƒsIm≠v
\nd-bv°p-Ihgn \nt£-]-W-{]-{In-b-Ifpw ̀ utam-]-cn-
X-e-Øn\v am‰-ß-fp-≠m-°p-∂p-≠v. A]-c-Z-\-Øn\p
XpS¿®-bmbn \nt£-]-W-sa-Øp-∂p, \nt£-]-W-{]X-
e-ßfpw HSp-hn¬ A]-c-Z-\-Øn\p hnt[-b-am-Imw. A]-
£-bw, `q{ZhytimjWw F∂o {]{In-b-I-fpsS
klm-b-tØmsS ̀ utam-]-cn-X-esØ cq]-s∏-Sp-Øp-∂-
Xn\pw am‰w-h-cp-Øp-∂-Xn\pw Ign-hp≈ i‡-cmb
A]-c-Z\, \nt£-]W Imc-IßfmWv \Zn-Iƒ, ̀ qK¿ -̀
P-ew, lnam-\n-Iƒ, Im‰v, Xnc-ame F∂nh. Cu

A[ymbw
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`qcq]cq-]o-I-c-WImc-Ißfp-sS Zo¿L-Im-e-am-bp≈
{]h¿Ø\-ß-fn-eqsSbp≈ {Iam-\p-K-X-amb am‰-
ßƒ°-\p-kr-X-ambn `qcq-]-ß-fp-≠m-Ip-∂p. Hmtcm
`qcq-]-cq-]o-I-c-W-Imc-Ihpw Ah \n¿an-°p∂ ̀ qcq-]-
ßƒ°p-ta¬ hy‡-amb ap{Z-Iƒ Ah-ti-jn-∏n-°p-
Ibpw sNøpw. an° `qcq-]-cq-]o-I-c-W-{]-{In-b-Ifpw
ZrjvSn-tKm-N-c-a√. Ah-bpsS {]h¿Ø\^e-Øn-eqsS
am{X-amWv \ap°v CXv ImWm\pw Af-°m\pw Ign-
bp-∂-Xv. F¥mWo ̂ e-ßƒ? ̀ qcq-]-ßfpw Ah-bpsS
khn-ti-j-X-I-fp-am-W-h. AXp-sIm-≠p-Xs∂ ̀ qcq-]-
ß-sf-°p-dn-®p≈ ]T\w B `qcq-]-ßƒ°p-Im-c-W-
amb {]{In-bsbbpw Imc-W-amb `qcq-]-cq-]o-I-c-W-
Imc-IsØbpw \ap°v shfn-hm-°n-Ø-cp-∂p.

an° `qcq-]-cq-]o-I-c-W-{]-{InbIfpw \ap°v ImWm-
\m-hm-Ø-h-bm-Wv. \ap°v ImWm-\m-hp-∂Xpw A√m-
Ø-Xp-amb GXm\pw {]{In-b-Isf ]´n-I-s∏-Sp-ØpI.

`qcq-]-cq-]o-I-cWtijn A]-c-Z-\-Øn\pw \nt£-
]-W-Øn-\p-ap-≈-XpsIm≠pXs∂ Ah c≠p-Xcw
`qcq]-ßƒ \n¿an-°p-∂p˛̨ A]-cZnX`qcq]-ßfpw
\nt£-]nX`qcq]-ß-fpw. aS-°p-Iƒ, {`wi-ßƒ, k‘n-
Iƒ, s]m´-ep-Iƒ, ImTn-\yw, am¿Z-hw, {]th-i-\o-b-
X, {]th-i-\o-b-X-bn-√mbva XpS-ßnb LS-I-ß-fpsS
ASn-ÿm-\-Øn¬ Hmtcm ̀ qcq-]-cq-]o-I-cW Imc-I-ß-
fp-sSbpw {]h¿Ø-\-̂ -e-ambn sshhn-[y-am¿∂ ̀ qcq]-
ßƒ cq]-s∏-Sp-∂p-≠v. ta¬∏-d-™-h-sb-°q-SmsX Nne
kzX-{¥-amb \nb-{¥-W-ß-fpw ]cn-Wm-asØ kzm[o-
\n-°p-∂p-≠v. Ah-bmWv: (i) IS¬\n-c-∏ns‚ ÿncX,
(ii) `q{]-tZ-i-ß-fpsS sSIvtSm-WnIv ÿnc-X,
(iii) Imem-h-ÿ. ta¬]-d™ aq∂p \nb-{¥-W-L-S-I-
ß-fn¬ GsX-¶nepsam∂n\v GsX-¶nepw Xc-Øn¬
hyXn-bm-\-ap-≠m-bm¬ AXv ̀ qcq]-ß-fpsS hnIm-k-]-cn-
Wm-a-ß-fpsS {Iam-\p-K-X-L-́ -ß-sfbpw XS-k-s∏-Sp-Øpw.

Hmtcm `qcq-]-cq-]o-I-cWImc-I-ßfpw (\Zn-Iƒ,
`qK¿`-P-ew, lnam-\n-Iƒ, Xnc-am-e, Im‰v F∂n-h)
A]c-Z-\-̂ -e-ambn Hmtcm ̀ q{]-tZ-isØbpw timj-
W-hn-t[-b-am-°n-b-sX∂pw Ah-bpsS {]h¿Ø-\-̂ -
e-ambn cq]w-sIm≠ Nne A]-c-Z-\, \nt£-]-W-̀ q-cq-
]-ß-fpsS hnIm-k-{I-a-sØ-°p-dn-®p-amWv Cu  ]mT-
`m-KØv N¿®sNøp-∂-Xv.

\Zn-Iƒ (Hgp-Ip∂ Pew)

I\Ø ag- e-̀ n-°p∂ B¿{Z-Im-em-h-ÿm-ta-J-e-
I-fn¬ ̀ utam-]-cn-X-e-Øns‚ \nav\o-I-c-W-Øn\v Imc-
W-amb G‰hpw {][m-\-s∏´ ̀ qcq-]-cq-]o-I-c-W Imc-
I-ambn Hgp-Ip∂ sh≈sØ IW-°m-°p-∂p. Hgp-
Ip∂ sh≈-Øn\v c≠v LS-I-ß-fp-≠v. ̀ utam-]-cn-X-
e-Øn-eqsS Hcp t\¿Ø-hn-cn-∏p-t]m-se-bp≈ tasem-
gp-°mWv H∂v (Overland flow). Xmgvh-c-I-fn-eqsS Nmep-

I-fmbpw \Zn-I-fm-bp-ap≈ \oscm-gp-°mWv as‰m-∂v.
IpØ-s\-bp≈ Ncn-hp-I-fn-eqsS B¿Ø-e-s®m-gp-Ip∂
bph-\-Zn-Iƒ cq]-s∏-Sp-Øn-b-XmWv H´p-an° \Zo-P\y
A]-c-Z-\-̀ q-cq-]-ß-fpw. Imem-¥-c-Øn¬ \nc-¥-c-amb
A]-c-Z-\-sØ-Øp-S¿∂v IpØ-s\-bp≈ Ncn-hp-I-fn-
eqsS Hgp-Ip∂ \o¿®m-ep-I-fpsS Ncnhp Ipd-bp-Ibpw
\nt£-]Ww kPoh-am-Ip-Ibpw sNøpw. IpØ-s\-
bp≈ Ncn-hp-I-fn-eqsS Hgp-Ip∂ \o¿®m-ep-I-tfm-S-\p-
_-‘n®pw \nt£-]W`qcq-]-ß-fp-≠m-tb-°mw.
F∂m¬ kmam-\ytam t\¿ØtXm Bb Ncn-hp-I-fn-
eqsS Hgp-Ip∂ \Zn-I-tfmSv _‘-s∏´ ̀ qcq]-ß-fp-ambn
Xmc-Xayw sNøp-tºmƒ Cu {]Xn-̀ m-k-ß-fpsS tXmXv
Xptemw Ipd-hm-Wv. \o¿®m-ep-I-fn-sebpw \Zn-I-fn-
sebpw Ncnhv Ipd-bp-t¥mdpw \nt£-]Whpw IqSp-
∂p. \nc-¥-c-amb A]-c-Z\w \Zn-bpsS ASn-Ø-́ ns‚
Ncnhv Ipd-bv°p-∂-tXmsS \Zn-bpsS ASn-Ø-́ ns‚ A]-
c-Z-\-tXmXv Ipd-bp-Ibpw hi-ß-fn-te-°p≈ (]m¿iz
A]-c-Z-\w) A]-c-Z\w h¿[n-°p-Ibpw sNøpw.
CXns‚ ̂ e-ambn \Zn-I-fpsS ]m¿iz A]-c-Z\w kPo-
h-am-hp-Ibpw {ItaW Xmgvh-c-Ifpw Ip∂p-Ifpw ka-
X-e-ß-fmbn cq]m-¥-c-s∏-Sp-Ibpw sNøp∂p.

Hcp Db-c-ta-dnb `q{]-tZ-i-w ]q¿W-ambpw \nc-∏mbn
amdptam?

D]-cn-X-e-Øn-eq-sS-bp≈ tasem-gp°v ]mfnIm A]-
c-Z-\-Øn\p (Sheet Erosion) Imc-W-am-Ip-∂p. ̀ utam-
]-cn-X-e-Ønse \nc-∏n-√m-bva-bv°-\p-kr-X-ambn D]-cn-
X-e-Øn-eq-sS-bp≈ tasemgp°v CSp-ßn-btXm hnkvXr-
X-am-btXm Bb ]mX-I-fn-embn tI{µo-I-cn-°-s∏-Spw.
Hgp-In-sb-Øp∂ Pe-Øns‚ I\Ø L¿j-Ww-aqew
sNdp-Xpw -h-ep-Xp-amb ]Zm¿Y-ßƒ Hgp-°ns‚ Zni-
bn¬ \o°w-sN-ø-s∏-Sp-Ibpw kmh-[m\w ‘dn√p-Iƒ’

F∂-dn-b-s∏-Sp∂ sNdpXpw CSp-ßn-b-Xp-amb Nmep-
Iƒ cq]w-sIm-≈p-Ibpw sNøpw. Ch kmh-[m\w
\ofhpw hnkvXm-c-hp-ta-dnb ‘K≈n-’I-fmbn hnI-kn-
°p∂p; K≈n -I -fpsS Bghpw hym]vXnbpw
ssZ¿Lyhpw {ItaW h¿[n-°p-Ibpw Ah IqSn-
t®¿∂v Xmgvh-c-I-fpsS irwJ-e-Iƒ cq]w- sIm-≈p-
IbpwsNøp-∂p. BZy-L-́ -Øn¬ ASn-Ø-́ n-te-°p≈
A]-c-Z-\-Øn-\mWv {]map-Jyw. AXn-s‚- ^-e-ambn
sh≈-®m-́ -ßƒ, sNdp-sh-≈-®m-́ -ß-fpsS irwJ-e-Iƒ
(ImkvtI-Up-Iƒ) F∂n-hbpw \o°w sNø-s∏-Sp-∂p.
a[y-L-́ -am-Ip-tºm-tg°pw ASnØ-́ n-te-°p≈ A]-c-
Z-\-Øns‚ thKw Ipd-bp-Ibpw Xmgvh-c-I-fpsS hi-
ß-fnse A]-c-Z\w Xo{h-am-hp-Ibpw sNøp-∂p. CXn-
s‚- ̂ -e-ambn kmh-[m\w Xmgvh-c-bpsS hi-ß-fpsS
Ncnhv ho≠pw- Ip-d-bp-∂p. \Zo-X-S-ßsf XΩn¬
th¿Xn-cn-°p∂ hn`m-P-I-ß-fpsS Db-chpw kam-\-am-
b-co-Xn-bn¬ Ipd-bp-Ibpw HSp-hn¬ A]-c-Z-\sØ {]Xn-
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Nn{Xw 7.1 :  slm§-\-°-en-\SpØv Imthcn\Zn-bpsS
Kncn-I-µc -cq-]-Øn-ep≈ Xmgvhc-˛̨ [¿a-]pcn Pn√, Xan-gv\mSv

tcm-[n®v \ne-\n¬°p-∂ ‘tamWmUvt\m-°p-Iƒ’ F∂-
dn-b-s∏-Sp∂ H‰-s∏´ Ip∂p-Iƒ am{Xw tijn-°p∂
t\cnb Ncn-hp-am-{X-ap≈ ka-X-ekZr-i-amb ̀ qcq-]-
ß-fmbn amdp-Ibpw sNøp-∂p. CØcw ka-X-eßsf
s]\n-π-bn-\p-Iƒ  (Peneplain) F∂p-hn-fn-°p-∂p. \Zn-
I-fpsS {]h¿Ø-\-̂ -e-ambn cq]w-sIm-≈p∂ ̀ q{]-tZ-
i-Zr-iy-ß-fpsS Hmtcm-L-´-Øns‚bpw khn-ti-j-X-
Iƒ NphsS tN¿°pw{]Imcw Npcp-°n-]d-bm-hp-∂-
XmWv:

buh-\-L´w
Cu L´-Øn¬ GXm\pw \o¿®m-ep-Iƒam-{Xsa

D≠m-bn-cn-°q. e`y-amb Ncn-hp-I-fn-eqsS Hgp-Ip∂
Ah ]cn-an-X-ambnam{Xsa IqSn-t®¿∂n-´p-≠m-hp-I-
bp≈q. Bgw Ipd™ V-cq] -Xmgvhcbn-eqsS Hgp-
Ip∂ apJy-\o¿®m-en\v {]f-b-k-a-X-e-ß-fp-≠m-hn√.
AYhm Ds≠-¶n¬Øs∂ Ah Xo¿Øpw CSp-ßn-b-
h-bm-bn-cn-°pw. hnim-ehpw \nc-∂-Xp-amb Acphn hn`m-
P-I-ß-fn¬ NXp-∏-pIfpw XSm-I-ß-fp-ap-≠m-bn-cn-°pw.
anbm-≠-dp-Iƒ Ds≠¶n¬-Øs∂ Ah CØcw
Db¿∂ ̀ mK-ß-fn-em-bn-cn°pw. Ch Db¿∂ -{]-tZ-i-
ß-fn¬ A]-c-Z-\-Øn-eqsS Im¿s∂-SpØ anbm-≠-dpI-
fm-Wv. {]tZ-isØ ImTn-\y-ta-dnb ine-Iƒ A\m-h-
cWw sNø-s∏´ ̀ mK-ß-fn¬ sh≈-®m-́ -ßfpw sNdp-
sh-≈-®m-́ -ßfpw cq]w-sIm-≈p-∂p.

a[ya-L´w
\∂mbn tbmPn-∏n-°-s∏´ \nc-h-[n- \o¿®mepI

tfmSp-Iq-Snb L -́am-Wn-Xv. Xmgvh-c-Iƒ°v V-cq]amsW-
¶nepw Bgw IqSp-X-em-bn-cn°pw; {][m\ \o¿®m-ep-
Iƒ hnim-e-amb {]f-b-k-a-X-e-ßƒ D≠m-bn-cn-°m≥
X°-hn-kvXr-X-am-bn-cn-°pw. Xmgvh-c-bv°p-≈n¬ ta¬∏-
d™ ka-X-e-Øn-eqsS Ah anbm-≠-dp-IfneqsS Hgp-
Ip-∂p. buh-\-Øn-ep-≠m-bn-cp∂ ]c-∂Xpw hnim-e-
hp-amb \o¿hn-`m-P-I-ßfpw NXp-∏p-Ifpw Cu L´-
Øn¬ A{]-Xy-£-am-hp-Ibpw -hn-̀ m-P-I-ßƒ Iq¿Øp-
h-cn-Ibpw sNøp-∂p. sh≈-®m-́ -ßfpw sNdp-sh-≈-®m-
-́ßfpw {ItaW A{]-Xy-£-am-Ip-∂p.

hm¿≤IyL´w
hm¿≤Iy-Øn¬ sNdp-\o¿®m-ep-I-fpsS FÆw

am{X-a√ Ncnhpw Xosc  Ipd-hm-bn-cn-°pw. \ZoXoc-
XS-Iƒ, HmIvkvt_m- X-Sm-I-ßƒ F∂n-h-sbm-s°-
bp≈ hnim-e-amb {]f-b-k-a-X-e-ß-fn-eqsS \Zn Cu
L -́Øn¬ hf-™p-]p-f-s™m-gp-Ip-∂p. NXp-∏p-Ifpw
XSm-I-ßfpw \nd™ hnim-e-amb hn`m-P-I-ß-fm-bn-
cn°pw Cu L -́Øn-ep-≠m-hp-I. ̀ q{]-tZ-i-Zr-iy-Øns‚
an°-̀ m-K-ßfpw kap-{Z-\n-c-∏ntem AXn-t\m-S-SptØm
Bbncn-°pw.

A]-c-Z\ ̀ qcq-]-ßƒ

Xmgvh-c-Iƒ

sNdpXpw CSp-ßn-b-Xp-amb Nmep-I-fmbmWv Xmgvh-
c-Iƒ Bcw-̀ n-°p-∂Xv; dn√p-Iƒ F∂-dn-b-s∏-Sp∂ Cu
sNdp-Nm-ep-I-fpsS \ofhpw hym]vXnbpw kmh-[m\w
h¿[n®v K≈n-Iƒ F∂ henb Nmep-I-fm-bn-am-dp∂p;
Ah-bpsS Bghpw \ofhpw ]c∏pw h¿[n-°p-∂-Xns‚
^e-ambn Xmgvh-c-Iƒ cq]w-sIm-≈p-∂p. BIr-Xn-
{]tXy-I-X-Iƒ°-\p-kr-X-ambn V-cq]Xmgvh-c, Kncn-I-
µcw (Gorge), _rl-ZvKn-cn-I-µcw (Canyon) F∂nßs\
Xmgvh-c-Isf XcwXn-cn-°m-hp-∂-Xm-Wv.

hfsc Bg-ap-≈Xpw sN¶ptØm ew_tam Bb
hi-ß-tfm-Sp-Iq-Sn-b-Xp-amb Xmgvh-c-I-fmWv Kncn-Iµc-
ßƒ (Gorges) (Nn{Xw 7.1).

IpØs\ ]S-hp-Iƒt]m-ep≈ hi-ß-tfm-Sp-Iq-Sn-
bXpw Kncn-I-µ-c-ß-tfmfw Bg-ap-≈-Xp-amb Xmgvh-c-
Isf _rl-ZvKn-cn-I-µ-c-ßƒ (Canyons) F∂p hnfn-
°p-∂p (Nn{Xw 7.2). Kncn-I-µ-c-ß-fpsS apIƒ`mKw
apX¬°v Nph-Sp-`m-Kw-hsc Gsd-°psd Htc hoXn-
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Nn{Xw 7.2 : Nn{Xw 7.2; bp.F-kv-.F-.bnse sImf-dmtUm \Zn
Im¿s∂-SpØ h{I-h-eb hf-bw. _rl-ZvKn-cn-I-µ-c-ß-fpsS
khn-ti-j-X-bmb ]S-hp-Iƒt]m-ep≈ hi-ßƒ {i≤n°q

bmbn-cn-°pw. F∂m¬ _rl-ZvKn-cn-I-µ-c-ß-fpsS
apIƒ`m-K-Øn\v Nph-Sp -`m-KsØ At]-£n®v
hnkvXmcw IqSp-X-em-bn-cn-°pw. _rl-ZvKn-cn-I-µ-c-ßƒ
Kncn-I-µ-c-ß-fpsS Hcp hI-t`-Z-am-sW∂p ]d-bmw.
Xmgvh-c-bpsS Xcw F∂Xv Ah cq]-sa-Sp-°p∂ {]tZ-

isØ ine-I-fpsS Xcw, LS\ F∂n-hsb B{i-bn-
®n-cn-°pw. DZm-l-c-W-am-bn, Xnc-›o\ Ah-km-Z-in-em-
X¬]-ß-fn¬ _rl-ZvKn-cn-I-µ-c-ßƒ km[m-c-W-am-Wv,
F∂m¬ Kncn-I-µ-c-ßƒ ImTn-\y-ta-dnb  ine-I-fn-emWv
cq]w-sIm-≈p-I.

Dƒ-°p-gn-Ifpw Dc°p-gn-Ifpw
(Pot holes and Plunge pools)

Ip∂n≥{]-tZ-i-ß-fnse \o¿®m-ep-I-fpsS inem-
X¬]-Øn¬ inem-J-fi-ßƒ Hgp-°ns‚ i‡n-bn¬
\nc-¥cw Dc-kp-∂-Xns‚ ^e-ambn Gsd-°psd
hrØm-Ir-Xn-bn-ep≈ Ipgn-Iƒ cq]w-sIm-≈p-∂p. Ch-
bmWv Dƒ°p-gn-Iƒ. Hcn-°¬ Hcp sNdp-Ipgn cq]w-
sIm-≠p-I-gn-™m¬ Ah-bv°p-≈n¬s∏-́ p-t]m-Ip∂
sNdp-in-em-J-fi-ßƒ sh≈-Øns‚ Hgp-°ns‚
i‡n-bn¬ AXn-thKw Cu Ipgn-Iƒ°p-≈n¬ hrØm-
Im-c-Øn¬ Xncn-bp-∂-Xns‚ ^e-ambn Imem-¥-c-
Øn¬ Ipgn-I-fpsS hen-∏hpw h¿[n-°p-∂p. \nc-h-[n-
bmb CØ-cw -Ip-gnIƒ IqSn-t®-cp-∂-tXmsS Xmgvh-c-
Iƒ°v Bg-ta-dp-∂p. sh≈-®m-́ -ß-fpsS Nph-Sp-̀ m-K-
ß-fn¬ i‡-amb Pe-]m-X-Øns‚ BLm-Xw-aq-ehpw
ine-Iƒ hrØm-Ir-Xn-bn¬ Xncn-bp-∂-Xp-aq-ehpw hnim-
e-amb Dƒ°p-gn-Iƒ cq]w-sIm-≈m-dp-≠v. sh≈-®m-́ -
Øns‚ Nph-Sp-̀ m-KØp cq]w-sIm-≈p∂ CØcw hen-
bXpw Bg-ta-dn-b-Xp-amb Ipgn-I-fmWv Dc°p-gn-Iƒ
(Plunge pools) F∂-dn-b-s∏-Sp-∂-Xv. Cu Pem-i-b-
ßfpw Xmgvh-c-I-fpsS Bgw-Iq-´p-∂-Xn\v klm-b-I-
am-Wv. at‰-sXmcp `qcq-]-hp-sa-∂-t]mse sh≈-®m-´-
ßfpw ÿnc-a-√; Ahbpw kmh-[m\w ]n≥hm-ßp-∂-
Xns‚ ̂ e-ambn sh≈-®m-́ -Øn\p apI-fn-ep≈ Xmgvh-
c-bpsS Xd-bpsS Dbcw Xmsg-bp-≈- ̀ q`m-K-Øn-t‚-Xn\p
kam-\-ambnamdp-∂p.

Bgv∂n-d-ßnb anbm-≠-dp-Iƒ
(Incised or Entrenched meanders)

IpØ-s\-bp≈ Ncn-hp-I-fn-eqsS AXn-thKw HgpIn-
bn-d-ßp∂ \Zn-I-fnse A]-c-Z\w hi-ß-fn-te-Xns\
At]-£n®v ASn-Ø-́ n-em-bn-cn°pw IqSp-X-embn \S-
°p-I. Xmgv∂Xpw t\cnb-Xp-amb Ncn-hp-I-fn-eqsS Hgp-
Ip-∂ \Zn-Isf At]-£n®v CØcw \Zn-I-fn¬
Xmgvhc-I-fpsS ]m¿izA]-c-Z\w A{X-tb-sd-sbm∂pw
\S-°p-∂n-√. t\cnb Ncn-hp-I-fn-eqsS Hgp-Ip∂ \Zn-I-
fnse kPo-h-amb ]m¿izA]-c-Z-\w-aqew \Zn-Iƒ hf-
™p-]p-f™v anbm-≠-dp-Iƒ krjvSn-®p-sIm-s≠m-gp-
Ip-∂p. t\cn-b-Xmb sU¬‰m-k-a-X-e-ß-fnepw {]f-b-
k-a-X-e-ß-fnepw \Zn-Iƒ°v anbm-≠¿ Hgp-°p-KXn
km[m-c-W-bm-Wv. F∂m¬ ImTn-\y-ta-dnb ine-I-fn¬
cq]-s∏-Sp∂ Bghpw hnkvXm-c-hp-ta-dnb anbm-≠-dp-
Isf Bgv∂n-d-ßnb anbm-≠-dp-Iƒ (Incised mean-

ders) F∂p- hn-fn-°p∂p (Nn{Xw 7.2). t\cnb Ncn-thm-
Sp-Iq-Snb {]X-e-ß-fn¬ cq]w-sIm-≈p∂ anbm-≠-dp-Iƒ
A]-c-Z-\tam ̀ q{]-tZ-i-Øns‚ XpS¿®-bmbpw kmh-
[m-\-hp-ap≈ D∞m-\-tam- aqew Ah HgpIp∂ inem-
X¬]sØ Im¿s∂-Sp-°p-∂p. Imem-¥-c-Øn¬ Ah-
bpsS hnkvXr-Xnbpw Bghpw h¿[n-°p-∂-Xn-s‚-̂ -e-
ambn ImTn-\y-ta-dnb ine-I-fn¬ Bg-ta-dnb Kncn-I-µ-
c-ßfpw _rl-ZvKn-cn-I-µ-c-ßfpw cq]w-sIm-≈p-∂p. \Zn-
Iƒ cq]w-sIm≠ bYm¿Y ̀ q{]-X-e-Øns‚ Ah-ÿ-
sb-°p-dn®v Ah Nne kqN-\-Iƒ \¬Ip-∂p.

{]f-b-k-a-X-e-ß-fn-sebpw sU¬‰m-k-a-X-e-ß-fn-
sebpw anbm-≠-dp-Ifpw Bgv∂n-d-ßnb anbm-≠-dp-
Ifpw XΩn-ep≈ hyXym-k-ß-sf-s¥√mw?

\ZnØ´p-Iƒ (River Terraces)

ap≥-Ime Xmgvh-c-IfpsS Xd-IfpsStbm {]f-b-k-
a-Xe-\n-c-∏p-IfpsStbm tijn-∏p-IfmWv \ZnØ-́ p-Iƒ.
Ch F°¬\n-t£-]-ß-sfm-́ pw-X-s∂-bn-√mØ inem-
X¬]-X-e-ßtfm \Zn-I-fpsS F°¬ \nt£-]Ø´p-
Itfm BImw. ASnÿm-\-]-c-ambn \Zn-Iƒ Ah-bpsS
{]f-b-k-a-X-e-ß-fn¬ \S-Øp∂ ew_-Xe A]-c-Z-\-
Øns‚ D¬∏-∂-ß-fmWv \ZnØ-́ p-Iƒ. ap≥Ime-ß-
fn¬ ]e Db-c-ß-fn-em-bn-cp∂ \Zo-X¬]-X-e-ßsf
kqNn-∏n-°p∂ \nc-h[n CØcw X´p-Iƒ D≠m-tb-
°mw. \Zn-bpsS Ccp-h-i-ß-fnepw Htc Db-c-ß-fn-emWv
X´p-Iƒ ImW-s∏-Sp-∂-sX-¶n¬ Ahsb tPmUn-I-fm-
bp≈ \ZnØ-́ p-Iƒ (Paired terraces) F∂p ]-d-bp∂p
(Nn{Xw 7.3).

X´p-Iƒ \Zn-bpsS Hcp- h-i-Øv am-{XamsW-¶ntem
Ccp-h-i-ß-fn-sebpw X´p-Iƒ hyXykvX Db-c-ß-fn-
em-sW-¶ntem Ahsb tPmUn-I-f-√mØ X´p-Iƒ
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(Unpaired terraces) F∂phn-fn-°p-∂p. kmh-[m\w
D∞m\w \S-°p∂ {]tZ-i-ß-fnepw \Zn-bpsS Ccp-Xoc-
ß-fnepw Pe-\n-c∏v Hcp-t]m-se- A√mØ kml-N-cy-
Ønepw tPmUn-I-f-√mØ X´p-I-fmWv cq]w-sIm-≈pI.
C\n -]-d-bp∂ Imc-W-ß-fmƒ X´p-Iƒ cq-]-s∏-Smw:
(i) i‡-amb Hgp-°n-\p-tijw sh≈w Cd-ßp-tºmƒ,
(ii) Imem-h-ÿm-hy-Xn-bm-\w-aqew \Zo-P-e-hy-h-ÿ-
bn¬ am‰w- h-cp-tºmƒ, (iii) Ic-bpsS sSIvtSm-WnIv
D∞m\w, (iv) ISen-t\m-S-Sp-Øp≈ \Zn-I-fn¬ kap-{Z-
\n-c-∏nse hyXymkw sNep-Øp∂ kzm[o\w.

\nt£-]W ̀ qcq-]-ßƒ
F°¬hn-i-dn-Iƒ (Alluvial Fans)

Ncn-hp-Iq-Snb Db¿∂ {]tZ-i-ß-fn¬\n∂pw Acp-
hn-Iƒ ae-b-Sn-hm-csØ \nc-∂-{]-tZ-i-ß-fn-te°v
IS°p-tºm-gmWv F°¬hn-i-dn-Iƒ (Nn{Xw 7.4) cq]w-
sIm-≈p-∂-Xv. km[m-c-W-bmbn ]¿h-X-®-cn-hp-I-fn-eqsS
Hgp-Ip∂ \Zn-Iƒ hen-∏-ta-dnb Xcn-I-fp≈ Ah-km-
Z-ß-sf-bmWv hln-®p-sIm-≠p- h-cn-I. F∂m¬ \Zn
ka-X-e-Øn-te°p IS-°p-∂-tXmsS Cu ̀ mcw AXn\v
Xmßm-hp-∂-Xn-ep-a-[n-I-am-hp-Ibpw Ah-km-Z-ßƒ
hnkvXr-X-ambn Xmgv∂tXm Db¿∂tXm Bb tIm¨
BIrXn-bn¬ \nt£-]n-°-s∏-Sp-Ibpw sNøp-∂p.
CXmWv F°¬hn-idn. F°¬hni-dn-I-fn-eqsS Hgp-
Ip-∂ \Zn-Iƒ an°-t∏mgpw Gsd-Zqcw Ah-bpsS
bYm¿∞ Nm\-en¬ \n∂pw hn v́ KXn-am-dp-Ibpw ]ncn-
s™m-gp-Ip-Ibpw sNøp∂p. Chsb ssIh-gn-Iƒ
(Distributaries) F∂p hnfn-°p∂p.

km[m-c-W-K-Xn-bn¬ B¿{Z-Im-em-h-ÿm-ta-J-e-
Ifn¬ F°¬hn-i-dn-Iƒ°v Db-cw-Ip-d™ tImWp-
Ifpw io¿jwapX¬ ]mZw-hsc t\¿Ø Ncn-hp-am-bn-
cn-°pw. F∂m¬ hc-≠- Im-em-h-ÿ-I-fnepw A¿[-
hc-≠- Im-em-h-ÿ-I-fnepw Ch IpØs\ Ncn-thm-Sp-
IqSnb Db¿∂-tIm-Wp-I-fm-bmWv ImW-s∏-Sp-∂-Xv.

sU¬‰-Iƒ

F°¬hn-i-dn-I-sf-t∏m-se-bm-sW-¶nepw U¬‰-Iƒ
cq]w-sIm-≈p∂ ÿew hyXy-kvX-amWv. \Zn-Iƒ
hln-®p-sIm-≠p-h-cp∂ Ah-km-Z-ßsf \nt£-]n-°p-

Nn{Xw 7.3 : \Zo-X-´p-Iƒ

Nn{Xw 7.4: PΩp-Im-ivao-cnse Aa¿\m-Yn-te-°p≈ ]mX-bn¬
Hcp ae-{º-tZi Acphn \nt£-]n® F°¬hn-idn

Ibpw Ah IS-en-te°v hym]n-°p-Ibpw sNøpw. Cu
Ah-km-Z-ßƒ IS-en-te°v \nt£-]n-°-s∏-SmØ
kml-N-cy-ß-fntem Xoc-Ømbn hnX-cWw sNø-s∏-
Sm-Xn-cn-°p-∂ kml-N-cy-ß-fntem Ah Db-cw-Ip-d™
tImWp-I-fmbn \nt£-]n-°-s∏-Sp-∂p. F°¬hn-i-dn-
I-fn¬\n∂pw hyXy-kvX-am-bn, sU¬‰-I-fnse \nt£-
]-ßƒ \∂mbn Xcw-Xn-cn-°-s∏-´Xpw ]mfn-I-fmbn
{IaoI-cn-°-s∏-́ -Xp-am-bn-cn-°pw. Iq -́Øn¬ hen-∏-ap≈
Xcn-Iƒ BZy-amZyw \nt£-]n-°-s∏-Sp-Ibpw sNøpw.
sU¬‰-Iƒ hf-cp-∂-tXmsS \Zn-I-fpsS ssIh-gn-
Iƒ°v \of-ta-dp-Ibpw (Nn{Xw 7.5) sU¬‰ IS-en-
te°v hfcpIbpw sNøpw.

tPmUn-I-fm-bp≈ X´p-Iƒ

tPmUn-I-f√mØ X´p-Iƒ

Nn{Xw 7.5 :  B‘-m{]-tZ-inse IrjvWm-\Zo U¬‰-bpsS
Hcp D]-{K-l-Omb Nn{Xw

{]f-b-k-a-X-e-ßƒ, \ZoXoc-XS-Iƒ, Ah-kmZ
Xn -́Iƒ (Flood plains, Natural levees, Point bars)

A]-c-Z\w Xmgvh-c-Iƒ \n¿an-°p-∂-Xp-t]mse
\nt£-]Ww {]f-b-k-a-X-e-ßƒ \n¿an-°p-∂p. \Zn-
I-fpsS Hcp {][m\ \nt£-]-W-̀ q-cq-]-am-Wn-h. \o¿®m-
ep-Iƒ t\¿Ø Ncn-hp-I-f-nte°v IS-°p-tºmƒ hen∏-
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Nn{Xw 7.6 : \Zo-Xo-c-X-S-Ifpw Ah-km-Z-X-n´-Ifpw

ta-dnb ]Zm¿Y-ßsf BZy-amZyw \nt£-]n-°-p-∂p.
A{]-Imcw aW¬, t\¿Ø aW¬Ø-cn-Iƒ, Ifn-aÆv
F∂nh Xmc-X-tay\ thKw-Ip-d™ \o¿®m-ep-I-fpsS
X¬]-Ønepw (ASn-Ø-´p-I-fn-epw) sh≈-s∏m-°-k-
abØv Ic-I-hn-s™m-gp-Ip-tºmƒ Ccp-I-c-I-fn-ep-
ambpw \nt£-]n-°-s∏-Sp-∂p. \Zo-\n-t£-]-ß-fm¬
\n¿an-X-amb \Zo-X¬]sØ kPoh {]f-b-k-a-X-e-
sa∂pw (Active flood plain), Xoc-Øn-t\-°-mƒ Db-c-
Øn-ep≈ {]f-b-k-a-X-esØ aµ-{]-f-b-k-a-X-e-ßƒ
(Inactive flood plain) F∂pw ]d-bp-∂p. aµ-{]-f-b-k-a-
X-e-ß-fn¬ c≠p-Xcw \nt£-]-ßƒ ImW-s∏-Sp∂p
˛̨ {]f-b-\nt£-]-ßfpw \o¿®m¬ \nt£-]-ß-fpw. ka-
X-e-ß-fn¬, \o¿Nm-ep-Iƒ KXn-am-dn-sbm-gp-Ip-∂-Xns‚
^e-ambn Nne-t∏m-sgms° \o¿®m-en¬\n∂pw
th¿s] v́ Hgp°p \ne® ̀ mK-ßƒ cq]w-sIm-≈p-Ibpw
Ah kmh-[m\w Ah-km-Z-ßƒsIm≠v \nd-bp-Ibpw
sNøp-∂p. Dt]-£n°s∏´tXm hnt—-Zn-°-s∏-´tXm
Bb \o¿®m-ep-Ifm¬ \n¿an-°-s∏´ CØcw {]f-b-
k-a -X -e -ß-fn¬ hen∏w IqSnb Ah-km -Z -
ßfmbncn°pw ImW-s∏-Sp-I. AtX-k-abw {]f-b-k-
a-bØv Ihn-s™m-gp-Ip∂ Nmep-I-fpsS \nt£-]-ßƒ
t\¿Ø-a-W¬Ø-cn-Iƒ, Ifn-aÆv F∂n-ßs\
Xoscs®-dnb hen-∏-Øn-ep≈ ]Zm¿Y-ß-fm-bn-cn-°pw.
sU¬‰-I-fnse {]f-b-k-a-X-e-ßsf sU¬‰m-k-a-X-
e-ßƒ F∂p- hn-fn-°p-∂p. {]f-b-k-a-X-e-ß-fp-ambn
_‘-s∏´ Nne- {]-[m\ ̀ qcq-]-ß-fmWv \Zo-Xo-c-X-S-
Ifpw (Natural levees) Ah-kmZXn -́Ifpw (Point bars)

(Nn{Xw 7.6).

bØv \Zn Ic-I-hn-s™m-gp-Ip-tºmƒ AXns‚ Hgp-
°ns‚ {]thKw Ipd-bp-∂-Xn-s\-Øp-S¿∂v hen-∏-ta-
dn-bXpw ̀ mc-ta-dn-b-Xp-amb ]Zm¿Y-ßƒ Xoc-Øn\p
sXm -́Sp--Ømbn hc-ºp-Iƒt]mse \nt£-]n-°-s∏-Sp-
∂p. Xoc-tØm-S-SpØv Dbcw IqSp-X-emb Ch-bpsS
Ncnhv \Zn-bn¬ \n∂-I-epw-tXmdpw Ipd-™p-h-cp-∂p.
\Zn-bn¬ \n-∂-I-se-bmbn {]f-b-k-a-bØv Hgp-In-∏-c-
°p∂ Ah-km-Z-ß-tf-°mƒ ]cp-°-\m-bn-cn°pw \Zo-
XS\n-t£-]-ßƒ. \Zn-Iƒ hi-ß-fn-te°v amdn-sbm-
gp-Ipw-tXmdpw \nc-h[n \Zo-Xo-c-X-S-Iƒ cq]w-sIm-≈mw.
Ah-kmZXn-́ -Iƒ anbm-≠¿-Xn -́Isf∂pw Adn-b-s∏-
Sp-∂p. henb \Zn-I-fpsS anbm-≠-dpIfpsS DØ-e-h-
i-ß-fn¬ ImW-s∏-Sp∂ Ch \Zn-Iƒ Ah-bpsS Xoc-
ß-fn¬ Ah-km-Z-ßƒ \nt£-]n-°p-∂-Xns‚ ̂ e-am-
bm-Wp-≠m-Ip-∂-Xv. DS-\ofw GXm-≠v Htc LS-\bpw
hoXn-bp-ap≈ Ch-bn¬ hyXykvX hen-∏-Øn-ep-≈
Ah-km-Z-ßƒ D≠m-bn-cn-°mw. H∂n-e-[nIw hc-ºp-
I-fp-s≠-¶n¬ Ah-bv°n-S-bn¬ CSp-ßnb, \of-Øn-
ep≈ XmgvN-Iƒ ImW-s∏-Spw. Ah-km-Ze-`y-Xbpw
\oscm-gp-°p-a-\p-k-cn®v \Zn-Iƒ \nc-h[n Ah-kmZXn-
-́Iƒ \n¿an-°p-∂p. \Zn-Iƒ Ah-bpsS DØ-e-̀ m-KØv

Ah-km-ZXn-́ -Iƒ \n¿an-°p-∂-tXmsS Ah-bpsS Ah-
X-e-`m-KsØ Xocw kPoh A]-c-Z-\-Øn\pw hnt[-
b-am-Ip∂p.

\ZoXoc-XS-Iƒ Ah-kmZXn-́ -I-fn¬\n∂pw Fßs\
hyXym-k-s∏-́ n-cn-°p∂p?

anbm-≠-dp-Iƒ (Meanders)

henb {]f-b-k-a-X-e-ß-fnepw sU¬‰m-k-a-X-e-ß-
fnepw \Zn-Iƒ A]q¿h-amtb t\¿tc-J-bn¬ Hgp-IpI-
bp-≈q. anbm-≠-dp-Iƒ F∂-dn-b-s∏-Sp∂ hf-bßƒ
t]m-ep≈ Hgp-°p-K-Xn-bmWv {]f-b-k-a-X-e-ß-fnepw
sU¬‰m-k-a -X-e-ß-fnepw cq]w-sIm-≈p-∂Xv
(Nn{Xw 7.7).

henb \Zn-I-fpsS Xoc-ß-fnemWv Xoc-ßfn-emWv
\Zo-XocXS-Ifpw Ah-kmZXn -́Ifpw ImW-s∏-Sp-∂-Xv.
\Zn-I-fpsS Xoc-ß-fn¬ ]e-t∏mgpw tOZn-°-s∏ v́ H‰-
s∏´ Ip∂p-I-fpsS cq]-Øn¬ Xoc-Øn\p kam-¥-c-
ambn \of-Øn¬ Dbcw-Ip-d™v ImW-s∏-Sp∂ hen-
∏ta-dnb Ah-km-Z-\n-t£-]-ß-fm-Wn-h. {]f-b-k-a-

Nn{Xw 7.7: _p¿ln-K-fiIv \Zn-bpsS \nc-h[n HmIvkvt_m
XSm-I-ßfpw hnt—-Zn-°-s∏´ Nmep-Ifpw ImWn-°p∂
D]-{K-l-Omb Nn{Xw ̨ ˛ _nlm-dn--\-SpØv apkm-^¿]q¿

{]f-b-k-a-Xew

\Zo-Xo-c-XSIƒ

Ah-kmZ
Xn -́Iƒ
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anbm-≠-dp-Iƒ Hcp ̀ qcq]-a√; adn-®v, Ah \oscm-
gp-°ns‚ {Iaw- am-{X-am-Wv. CXn-\p≈ Imc-W-ßƒ
C\n ]d-bp-∂-h-bm-Wv: (i) t\¿Ø Ncn-hp-I-fn-eqsS
Hgp-Ip∂ Pe-Øn\v AXns‚ hi-ß-fn -te°v
{]h¿Øn-°m-\p≈ {]h-W-X, (ii) {Ia-c-ln-X-amb Xoc-
ß-fnse Dd-∏n-√mØ F°¬\n-t£-]-ß-fn¬
kΩ¿Zw sNep-Øp-I-hgn \Zn-Iƒ°v hi-ß-fn-te°v
hym]n-°m≥ Ignbpw, (iii) Im‰n-s\-sb-∂-t]mse {Zmh-
I-mh-ÿ-bn-ep≈ PesØ hyXn-N-en-∏n-°p∂ sImdn-
tbm-enkv _ew. Ncnhv \t∂ Ipd-bp-tºmƒ sh≈-
Øns‚ Hgp°v Xosc-°p-d-bp-Ibpw \Zn hi-ß-fn-te°v
{]h¿Øn-°m≥ Bcw-`n-°p-Ibpw kmh-[m\w Xoc-
ßƒ sNdnb hf-hp-I-fm-bn-amdpIbpw sNøpw. hf-hp-
I-fpsSbp≈n¬ \nt£-]-Whpw shfn-bn¬ A]-c-Z-
\hpw \S-°p-∂-Xp-aqew hf-hp-I-fpsS Bgw h¿[n-
°p∂p. \nt£-]-Wtam A]-c-Z-\tam D≈v Im¿s∂-
Sp-°p-Itbm Cs√-¶n¬ anbm-≠-dp-Iƒ cq]w-sIm-≈m-
\p≈ km[y-Xbpw Ipd-hm-Wv. henb \Zn-I-fnse
anbm-≠-dpIfn¬ km[m-c-W-K-Xn-bn¬ DØ-e-Xo-cØv
kPo-h-\n-t£-]-Whpw Ah-X-e-Xo-cØv D≈v Im¿s∂-
Sp-°epw \S-°p-∂p.

Nn{Xw 7.8: anbm-≠-dp-I-fpsS hf¿®. hnt—-Zn-°-s∏´ he-b-
ßƒ, sX∂n-\o-ß¬, D≈v Im¿s∂-Sp-Ø- Xocw F∂nh

Ah-X-e-Xo-csØ hnt—-Zn-°-s∏-́ -Xocw F∂p hnfn-
°p-∂p. Ch IpØs\ Ncn-thm-Sp-Iq-Sn-b-Xm-bn-cn-°pw.
AtX-k-a-bw, DØ-e-Xocw ssZ¿Ly-ap-≈Xpw t\¿Ø
Ncn-thm-Sp-Iq-Sn-b-Xp-am-bn-cn-°pw. anbm-≠-dp-Iƒ Bg-
ta-dnb hf-b-ß-fmbn hnI-kn-°p-∂-tXmsS Pew HgpIn-
h-∂n-Sn-°p∂ (Inflection point) ̀ mK-ß-fnse A]-c-Z-
\w-aqew Ah hnt—-Zn-°-s∏-Sp-Ibpw HmIvkv-t_m XSm-
I-ß-fmbn Ah-ti-jn-°p-Ibpw sNøpw.

]nW-s™m-gp-Ip∂ Nmep-Iƒ (Braided channels)

\Zn-Iƒ Xmc-X-tay\ hen∏w IqSnb inem-I-Wn-
I-I-sf-IqSn hln®p-sIm-≠p-h-cp∂ kµ¿`-ß-fn¬
Ah-sb \Zn-bpsS a[y-Øn¬Øs∂ Hcp hcºp-
t]mse \nt£-]n-°p-∂-Xns‚ ̂ e-ambn \oscm-gp°v
Xoc-ß-fnse ]m¿iz A]-c-Z-\-Øns‚ thKw- Iq-́ p-∂p.
Xmgvhc hnkvXr-X-am-Ip-∂-tXmsS \Zn-bpsS Bgw Ipd-
bp-Ibpw IqSp-X¬ ]Zm¿Y-ßƒ Zzo]p-I-fmbpw hi-
ß-fn¬ Xn -́I-fmbpw \nt£-]n-°-s∏-Sp-Ibpw IqSp-X¬
\oscm-gp-°n-\mbn sht∆sd Nmep-Iƒ AhnsS cq]w-
sIm-≈p-Ibpw sNøpw. \nt£-]-Whpw Xoc-ß-fnse
]m¿iz A]-c-Z-\hpw ]nW-s™m-gp-Ip∂ Hgp-°p-KXn
cq]w-sIm-≈p-∂-Xn\v A\n-hm-cy-am-Wv. as‰m-cp-X-c-Øn¬
]d-™m¬, Xmgvh-c-bn¬ \oscm-gp°v Ipdhpw Ahkm-
Z-ß-fpsS Afhv IqSp-X-ep-am-bm¬ Dcp-f≥ I√p-Iƒ,
Nc¬, aW¬ F∂nh \nd™ \o¿®m¬Xn-´-Ifpw
Zzo]p-Ifpw \o¿®m-en¬Øs∂ cq]w-sIm-≈p-Ibpw
At\Iw sNdpNmep-I-fmbn ]ncn-s™m-gp-Ip-Ibpw
sNøpw. CØ-c-Ønep≈ \o¿®m-ep-Iƒ IqSn-t®-cp-
Ibpw ho≠pw-]n-cn-bp-Ibpw sNbvXp-sIm-≠p≈ Hgp-
°p -K -Xn -bmWv ]nW™ \oscm -gp°v {Iaw
(Nn{Xw 7.9).

Nn{Xw 7.9: KfiIv (he-Xv), tkm¨ (CS-Øv) F∂o \Zn-I-
fpsS ]nW-™-Nm-ep-Iƒ kqNn-∏n-°p∂ D]-{K-l-Ombm Nn-{Xw.

Aº-S-bmfw Hgp-°ns‚ Znisb kqNn-∏n-°p-∂p.

sX∂n-\o-ßn-b-
Xocw (Slip off

bank)
\Zo-Pew h∂n-Sn-

°p-∂ `mKw
(Inflection point)

Ah-km-Z-Xn´-Iƒ

CS-Xp-Icw

he-Xp-Icw

HmIvkvt_m
XSmIw

sX∂n-\o-ßnb
Xocw (DØ-e-Xo-cw)

(Convex bank))

sX∂n-
\o-ßnb Xocw
(DØ-e-Xo-cw)

(Convex
bank))

D≈v Im¿s∂-Sp-Ø-Xocw
(Ah-Xe-Xocw) (Convace bank))

Ah-km-Z-
Xn´-Iƒ
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Nn{Xw 7.10 : hnhn[ Im¿Ãv ̀ qcq-]-ßƒ

`q-K¿ -̀Pew (Ground Water)

ChnsS `qK¿`-P-esØ Hcp hn`-h-sa∂ \ne-
bv°√ ]cn-KWn-®n-cn-°p-∂-Xv. adn®v `q`m-K-ß-fpsS
A]-c-Z-\-Øn\pw ̀ qcq-]-]-cn-Wm-a-ßƒ°pw Imc-W-am-
Ip∂ `qK¿`-P-e-Øns‚ {]h¿Ø-\-ßƒ°mWv
Du∂¬ \¬In-bn-cn-°p-∂-Xv. PesØ IS-Øn-hn-Sm≥
tijn-bp≈ t\cnb kvXc-ßtfm s]m -́ep-I-tfm-Sp-Iq-
Sn-btXm Bb ine-I-fn¬ D]-cn-X-e-Pew kpKa-ambn
Du¿∂n-d-ßp-∂p. ew_-Zn-i-bn¬ Xmgv∂n-d-ßp∂ Pew
`qK¿ -̀Øn¬ inem-X-ev]-Øn-eq-sS-tbm, inem-k-‘n-
I-fn-eq-sStbm As√-¶n¬ inem-]-Zm¿Y-ßƒ°p-≈n-eq-
sStbm Xnc-›o-\-ambpw Hgp-Ip-∂p. CØ-c-Øn¬
Xmtg°pw hi-tØ-°p-ap-≠m-Ip∂ Pe-Øns‚ Ne-
\-amWv inem A]-c-Z-\-Øn\v Imc-W-am-Ip-∂-Xv.
`qK¿ -̀P-e-Øns‚ Ne-\-Øm¬ ̀ uXn-I-amtbm AYhm
_e-Ir-X-amtbm hkvXp-°ƒ°p-≠m-Ip∂ Ne-\-
Øn\v `qcq-]- hn-I-k-\-Øn¬ ChnsS henb {]k-
‡n-bn-√. AXn-\m-emWv ̀ qK¿ -̀P-e-P-\y-amb AS-bm-
f-ßƒ F√m-Øcw ine-I-fnepw ImWm≥I-gn-bm-Ø-
Xv. F∂m¬ Im’yw- Im¿_-tW‰v kº-∂-amb
NqÆm-ºvI-√v, tUmf-ssa‰v XpS-ßnb ine-I-fn¬ eb-
\hpw Ah-kmZ\w -aqew (Solution and Precipitation)

sshhn-[y-am¿∂ ̀ qcq-]-ßƒ D≠m-Ip-∂p. NpÆm-ºvI-
√v, tUmf-ssa‰v F∂o ineIƒ kzX-{¥-amtbm a‰p-

in-e-I-fp-ambn CS-I-e¿t∂m ÿnXn-sN-øp∂ CS-ß-
fn¬ eb\w (Solution), Ah-jn-]vXoI-cWw (Precipi-

tation) F∂o c≠v {]{In-b-Iƒ kPo-h-am-Ip-∂p.
`qK¿ -̀P-e-Øns‚ eb\-̨ -\n-t£-]-W-{]-h¿Ø-\-ß-
fmWv hyXykvX ̀ qcq-]-ßƒ krjvSn°p∂Xv. NpÆm-
ºvI√v, tUmf-ssa‰v taJ-e-Ifn¬ `qP-e-Øns‚
{]h¿Ø-\-̂ -e-ambn eb-\-{]-{In-b-bn-eq-sSbpw \nt£-
]W {]{In-b-bn-eq-sSbpw khn-tij ̀ qcq-]-ßƒ Zriy-
am-°p∂ taJ-e-Isf ‘Im¿Ãv tSmt]m-{K^n’ (Karst

Topography) F∂p hnfn-°p-∂p. A{Un-bm-‰nIv
IS¬Xo-c-Øn\v kao]w _mƒ°≥knse Im¿Ãv
taJ-e-bn¬ NpÆm-ºpI-√n¬ cq]-s∏-́ n-́ p≈ amXr-Im-
`q-cq-]-ß-fn¬\n-∂mWv ‘Im¿Ãv tSmt]m-{K^n’ F∂
t]cv e`n-®n-́ p-≈Xv.

Im¿Ãv tSmt]m-{Km-̂ nbpw A]-c-Z-\-̨ -\n-t£-]W
`qcq-]-ß-fm¬ khn-ti-j-am-Wv.

A]-c-Z-\-̀ q-cq-]-ßƒ
]qfp-Iƒ (Pools), kn¶-vtlm-fp-Iƒ (Sink holes),
em]o-kv (Lapies), NqÆ-mºp-I¬{]-X-e-ßƒ (Lime-

stone pavements)

eb-\-{]-{In-b-bn-eqsS NpÆm-ºpI√v inem-{]-X-e-
ß-fn¬ kzmtfm-tlm-fp-Iƒ (Swallow holes) AYhm
‘Ipcp-hn-°p-gn-Iƒ’ F∂v hnfn°-s∏-Sp∂ sNdptXm

kzmtfmtlmfns‚
tOZ-apJw

NpÆm-ºp-I¬ Kpl-bpsS tOZ-Zriyw

Ãme-Ivss‰‰v kvXw`w

Kpl

KplmapJwkn¶vtlmfns‚
tOZ-apJw

Ãme-Kvssa‰v

Ah-X-e-\-°p-gn-Iƒ Xmgvh-c-kn-¶p-Iƒ/Dhm-e-Iƒ

KplKpl
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CS-Øcw hen-∏-ap-≈tXm Bb hrØm-Im-c-Ønepw
A¿Y-hr-Øm-Im-c-Øn-ep-ap≈ Ipgn-Iƒ D≠m-°p-∂p.
NpÆm-ºvI√v AYhm Im¿Ãv {]tZ-i-ß-fn¬
kn¶vtlm-fp-Iƒ k¿h-km-[m-c-W-am-Wv. apIƒ`mKw
Gsd-°psd hrØm-Ir-Xn-bnepw Xmtg°v tNm¿∏ns‚
BIr-Xn-bp-ap≈ Hcp Ipgn-™-{]-tZiw kn¶vtlmƒ
(Sink hole) AYhm, Ah-X-e\ Ipgn GXm\pw NXp-c-
{i-ao-‰¿ apX¬ Hcp slIvS¿hsc hnkvXr-Xn-bnepw
Ac ao‰¿ap-X¬ 30 ao‰-dn-tesd XmgvN-bnepw Hmtcm-
{]-tZ-iØpw hyXy-kvX- h-en-∏-Øn¬ kn¶vtlm-fp-Iƒ
cq]-s∏-Sp-∂p. kn¶vtlm-fp-I-fn¬ NneXv ]q¿W-ambpw
eb\-{]-{In-b-bn-eqsS cq]-sa-Sp-°p-∂p (skmeyq-j≥
kn¶p-Iƒ). F∂m¬ Nne-t∏mƒ Aen-b¬{]-{In-b-
bn¬ XpS-ßp∂ kn¶vtlm-fp-Iƒ°v sXm v́ Xmsg-bmbn
`qK¿ -̀Kp-l-I-fp-sStbm ̀ qK¿`Ad-I-fp-sStbm ta¬Iq-
c-Iƒ ÿnXn sNøp-I-bm-sW-¶n¬ Ah XI¿∂-
Sn™v ̀ qK¿`AdIƒ/Kpl-Iƒ hnkvXr-X-amb Ipgn-
I-fmbn cq]m-¥-c-s∏-Sp∂p (sImfm]vkv kn¶v).

s]mXp-sh, Ipcp-hnI-°p-gn-Iƒ°pta¬ aÆv
ASn™p-IqSn Ah Bgw-Ip-d™ Pem-i-b-ßƒ
(Ipfßƒ) t]mse \ne-sIm-≈p-∂p. CØcw Pem-i-
b-ßƒ°v apI-fn -eqsS \S-°p-I-bm-sW-¶n¬
acp`qanbnse aÆn¬ ]pX-bp-∂-Xp-t]mse D≈n-te°v
Xmgv∂p-t]m-tb-°mw. sImfm]vkv kn¶p-Isf kqNn-
∏n-°p-∂-Xn\v sUmssf≥ (Doline) F∂ ]Zw D]-tbm-
Kn-°m-dp-≠v. skmeyq-j≥ kn¶p-I-fmWv sImfm]vkv
kn¶p-Isf At]-£n®v IqSp-X-embn I≠p-h-cp-∂-Xv.

km[m-c-W-bmbn D]-cn-X-e-Øn-eqsS Hgp-Ip∂ Pew
Ipcp-hn-°pgnI-fn-eq-sSbpw kn¶vtlm-fp-I-fn-eq-sSbpw
Xmgv∂n-dßn `qK¿`-\o¿®m-ep-I-fmbn Iptd-Zqcw
HgpIpIbpw Kplm-ap-J-ß-fn-se-Øp-tºmƒ D]-cn-X-e-
Øn-te°v ]p\¿P-\n-°p-Ibpw sNøp-∂p. Acn-Ip-Iƒ
CSn-™p-ho-gp-∂-Xn-eq-sStbm Kplm-X-e-ßƒ XI¿∂-
Sn-bp-∂-Xn-eq-sStbm kn¶vtlm-fp-Ifpw sUmssf-\p-
Ifpw ]c-kv]cw IqSn-t®¿∂v CSp-ßn-btXm hnkvXr-
X-amb \of-Øn-ep≈ InS-ßp-Iƒ D≠m-Ip-∂-Xns\
Xmgvhc-kn-¶p-Iƒ (Valley sinks) AYhm Dhm-e-Iƒ
(Uuvalas) F∂p-hn-fn-°p-∂p. {ItaW NpÆm-ºp-I¬
{]tZ-i-Øns‚  Gsd-̀ m-Khpw CØcw Ipgn-Ifpw InS-
ßp-Ifpw Im¿s∂-Sp-°p-∂-Xn-eq-sS, Aßnßv Fgp-∂p-
\n¬°p∂ H‰-s∏´ ̀ mK-ßfpw Nmep-Ifpw hc-ºp-Ifpw
(em]o-kv) Ah-ti-jn-°p-∂p. CØcw hc-ºp-Iƒ
AYhm em]okv cq]-s∏-Sp-∂Xv kam-¥-c-in-em-k-‘n-
Ifn¬ \S-°p∂ eb\{]h¿Ø-\w-aq-e-am-Wv. Imem-
¥-c -Øn¬ Cu em]o -\n -e -ßƒ Gsd-°psd
\nc-∏mb NpÆm-ºp-in-em- {]X-e-ß-fmbn (Limestone

pavements) ]cn-W-an-°p-∂p.

Kpl-Iƒ

NpÆm-ºp-I√v AYhm tUmf-ssa‰v a‰p-in-e-
Ifpambn (sjbn¬, aW¬°-√v, Izm¿´vssk-‰v) CS-
hn´v ImWs∏-Sp∂ {]tZ-i-ß-fntem NpÆm-ºp-I√v
IqSp-X¬ km{µ-X-bn-epw henb Af-hn-epw I\-Ø-
]m-fn-I-fmbpw ImW-s∏-Sp∂ CS-ß-fntem BWv
Kplm-cq-]o-I-cWw IqSp-X-embn \S-°p-∂-Xv. inem-]-
Zm¿Y-ß-fn-eq-sS-bpw inem-k-‘n-I-fn-eq-sSbpw
hn≈epI-fn-eq-sSbpw Xmgv∂n-d-ßp∂ Pew inem-
X¬∏-ßfn-eqsS Xnc-›o-\-ambn Nen-°p-∂p. Cu
inem-X¬∏ßfn-emWv NpÆm-ºpI√v ebn®v
Zo¿Ltam CSp-ßn-btXm hnkvXr-Xtam Bb Kpl-
Iƒ P∑-sa-Sp-°p-∂-Xv. NpÆmºv inem-]m-fn-Iƒ°pw
Ah-bv°n-S-bn-embn ImW-s∏-Sp∂ ine-Iƒ°pw A\p-
kr-X-ambn hnhn-[-X-e-ß-fn¬ hyXy-kvX-amb Kpl-
I-fp-≠m-Imw. \o¿®m-ep-Iƒ ]pd-tØ°v Hgp-Ip∂
Ihm-S-ßƒ Kpl-I-fpsS khn-ti-j-X-bm-Wv. c≠p-h-
i-ß-fnepw Ihm-S-ß-fp≈ Kpl-Isf Xpc¶-ßƒ
(Tunnels) F∂p hn-fn-°p-∂p.

\nt£-]-W ̀ qcq]-ßƒ
NpÆm-ºp-I¬ Kpl-Iƒ°p-≈n¬ hnhn-[-Xcw

\nt£-]-̀ qcq-]-ßƒ P∑-sa-Sp-°p-∂p. Im¿_-WoIrX
Pe-Øn\v (Im¿_¨ ssU Hm-IvsskUv Ie¿∂
agsh-≈w) Ffp-∏-Øn¬ Aen-bn-°m≥ Ign-bp∂
Im¬kyw -Im¿_-tW-‰mWv NpÆm-ºp-I-√nse apJy
cmk-L-S-Iw. ]cp-°≥ inem-{]-X-e-ß-fn¬ NpÆmºv
emb-\n Pew C‰p-ho-gp-tºmƒ AXnse Pemwiw
_mjv]o-I-cn-°-s∏-Sp-∂-Xn-eq-sSbpw Im¿_¨ ssU
Hm-IvsskUv \jvS-am-Ip-∂-Xn-eqsSbpw Im¬kyw-
Im¿_-tW‰v \nt£-]n-°-s∏-Sp-∂p.

Ãme-Ivss‰-‰p-Iƒ (Stalactites), Ãme-Kvssa-‰p-Iƒ
(Stalagmites), kvXw`-ßƒ (Pillars)

hyXykvX hymk-ap≈ kqNy-{K-cq-]-ß-fmbn
ÃmeIvss‰-‰p-Iƒ Xe-Io-gmbn Xqßn-°n-S-°p-∂p.
s]mXpsh hnim-e-amb NphSp-̀ m-K-Øp-\n∂pw kzX-
{¥m-{K-Øn-te°v Iq¿Øp-h-cp-∂-Xp-amb Ãme-Ivss‰-
‰p-Iƒ hnhn[ cq]-ß-fn-ep-≠m-Ip-∂p. Ãme-Kvssa-‰-p-
Iƒ Kpl-I-fpsS ASn-Ø-d-bn¬\n∂pw Fgp-∂p-
\n¬°p-∂p. Kpl-bpsS ta¬`m-KØv \nt∂m Ãme-
Ivss‰-‰p-I-fpsS t\¿Ø \mfn-I-fn-eq-sStbm C‰n‰v
hogp∂ Pe-Øn¬\n-∂mWv AXn\v t\sc-Xm-sg-bmbn
Ãme-Kvssa-‰p-Iƒ cq]-s∏-Sp-∂Xv (Nn{Xw 7.11).

Hcp kvXw -̀Øn-s‚-tbm, UnkvIn-s‚tbm BIr-Xn-
bn¬ an\p-Øp-cp≠ cq]-Øn-tem, s{Ibv‰¿ kam-\-
amb sNdnb K¿Ø-Øns‚ cq]-Øntem Ãme-Kvssa-
‰p-Iƒ cq]-s∏-Smw. Ãme-Ivss‰-‰p-Ifpw Ãme-Kvssa-‰p-
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Nn{Xw 7.12 : Hcp Xmgvh-c-bnse lnam\n

Nn{Xw 7.11: NpÆm-ºp-I¬ Kpl-bnse Ãme-Ivss‰-‰p-Ifpw
Ãme-Kvssa-‰p-Ifpw

Ifpw {ItaW ]c-kv]cw IqSn-t®¿∂v hyXykvX
hymk-Øn-ep≈ kvXw -̀ßƒ (Pillars) cq]-s∏-Smw.

lnam-\n-Iƒ
Icbv°p apI-fn-eqsS ]mfn-I-fmbpw (h≥I-c-

lnam\n AYhm Kncn-]mZ lnam-\n) ]¿h-X-N-cn-hnse
hnim-e-Xm-gvh-c-I-fn-eqsS tcJo-b-ambpw Hgp-In-bn-d-
ßp∂ (]¿h-X-ln-am-\nbpw Xmgvh-c-ln-am-\n-bpw) lna-

]n-fi-amWv lnam-\n-Iƒ (Nn{Xw 7.12). Pew HgpIp-
∂-Xn¬\n∂pw hyXy-kvX-ambn lnam-\n-Iƒ Xmc-X-
tay\ hf-sc- km-h-[m-\-Øn-emWv Nen-°p-∂-Xv. {]Xn-
Zn\w GXm\pw sk‚n-ao-‰¿ apX¬ GXm\pw ao‰¿
hsc am{X-amWv lnam-\n-Iƒ Nen-°p-∂-Xv. lnam-\n-
Iƒ Nen-°p-∂Xv {][m-\-ambpw ̀ qKp-cp-Xzm-I¿jW-
_ew \nan-Ø-am-Wv.

lnam-e-b-]¿hX Ncn-hn-e-qsSbpw Xmgvh-c-I-fn-eq-
sSbpw Nen-®n-dßp∂ \nc-h[n lnam-\n-Iƒ \ΩpsS
cmPy-Øp-≠v. DØ-cm-Jfiv, lnam-N¬{]-tZ-iv,
PΩpIm-ivao¿ XpS-ßnb kwÿm-\-ß-fpsS Db¿∂-
{]-tZ-i-ß-fn¬ CØcw lnam-\n-Isf ImWm-\m-Ipw.
KwtKm-{Xn-ln-am-\o-ap -J-Øp-\n∂pw (tKmap-Jv)
a™pcpIn-sb-Øp∂ Pe-amWv apJy-ambpw ̀ mKo-cYn
\Zn-bnse \oscm-gp°v F∂v \nßƒ°-dn-bmtam?
CØ-c-Øn¬ Af-Im-]pcn lnam-\n-bn¬\n∂pw Af-
I-\µm \Zn-bn-te°pw Pe-sa-Øp-∂p. Af-I-\-µ,
`mKo-cYn F∂o \Zn-Iƒ tZh-{]-bm-Kn¬ kwK-an®v
KwKm-\Zn P∑-sa-Sp-°p∂p.

lna-]m-fn-I-fpsS ̀ mcw krjvSn-°p∂ L¿j-Ww-
aqew lnam-\n-I-fpsS A]-c-Z\w Xo£v-W-am-Wv. ̀ qan-
bn¬\n∂pw lnam-\n-Iƒ AS¿Øn-sb-Sp-°p∂ inem-
]-Zm¿Y-ßƒ Xmgvh-c-I-fpsS ASn-Ø-́ n-eq-sSbpw hi-
ß-fn-eq-sSbpw hen-®n-g-bv°-s∏-Sp-∂-Xn-\m¬ Dc-k¬,
AS¿Ø¬ F∂n-h-bn-eqsS henb \mi-ap-≠m-Ip-∂p.
A]-£-b-hn-t[-b-am-ImØ ine-I-fn¬t]mepw
BLm-X-ap-≠m-°m\pw hen-b-]¿h-X-ßsf tXbvam-
\-Øn-eqsS sNdn-b-Ip-∂p-Itfm ka-X-etam B°n
]cn-h¿Ø\w sNøm\pw lnam-\n-Iƒ°v km[y-am-Wv.

lnam-\n-I-fpsS Ne\w XpS-cp-∂-Xn-eqsS Ab™
inem-]-Zm¿Y-ßƒ \o°w sNø-s∏-Sp-∂p, hn`m-P-I-
ßƒ XmgvØ-s∏-Sp-∂p, lnam-\n-Iƒ°v apt∂m´p Nen-
°m-\m-Im-Ø-hn[w Ncnhv tX™p-Xo-cp-∂p. a‰v
\nt£]-cq-]-ßƒs°m∏w sNdn-b- Ip-∂p-Ifpw hnim-
e-amb Hu´vhmjv ka-X-e-ßfpw _m°n-bm-Ip-∂p.
Nn{Xw 7.13˛Dw Nn{Xw 7.14˛Dw ]mT-̀ m-KØv ]cm-a¿in-
®n-́ p≈ hnhn-[-Xcw lnam-\o-IrX A]-c-Z-\, \nt£-
]W cq]-ßfpamWv Nn{Xw 7.13˛epw 7.14˛epw \¬In-
bn-́ p-≈-Xv.

A]-c-Z-\-̀ q-cq-]-ßƒ
kn¿°v

lnam-hr-X-]¿h-X-ß-fnse `qcq-]-ß-fn¬ k¿h-
km[m-c-WamWv kn¿°p-Iƒ. kn¿°p-Iƒ s]mXpsh
lna-Xm-gvhc-bpsS D]-cn-L-́ -Øn-emWv cq]-s∏-Sp-∂-Xv.
]¿h-X-ap-I-fn¬\n∂pw Xmgvhm-c-tØ°p \oßp∂
lnam-\n-Iƒ Ncn-hp-Isf Im¿s∂-Sp-°p-∂-Xn-eq-sS-
bmWv kn¿°p-Iƒ cq]w-sIm-≈p-∂-Xv. Ingv-°mw-
Xq°mb ̀ nØn-I-tfm-Sp-Iq-Snb AKm-[-hpw Zo¿Lhpw
hnkvXr-Xhp-amb Ah-Xe BIr-Xn-bn-ep≈ XS-
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Nn{Xw 7.14 : \nc-h[n \nt£-]W ̀ qcq-]-ßƒ Dƒs∏-Sp∂ lnam-\ob ̀ q{]-tZ-i-Zr-i-Øns‚ hnZqc tcJm-Zriyw
[kvs]≥k-dn¬\n∂pw (1962) IS-sa-Sp-ØXpw ]cn-jvI-cn-®-Xpw)]

Nn{Xw 7.13 : Nne lnam-\ob \nt£-]W A]-c-Z\  cq]-ßƒ [kvs]≥k-dn¬\n∂pw (1962) IS-sa-Sp-ØXpw ]cn-jvI-cn-®-Xpw)]

tImƒ

kn¿°v

tlm¨
Ftd‰v

Xq°vXm-gvhc

Hu v́hmjv ka-Xew sS¿an-\¬sam-sdbv≥

Hu v́hmjv

FkvI¿

Hu v́hmjv

FkvI¿

{Uwen-\p-Iƒ

sS¿an-\¬
samsdbv≥

Hu v́hmjv
ka-Xew

FkvI¿
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ßfmWv kn¿°p-Iƒ. lnam-\n-Iƒ A{]-Xy-£-am-Ip-
∂-tXmsS kn¿°p-Ifn¬ sNdp Pem-i-b-ßƒ cq]w-
sIm≈p-∂p. CØcw Pem-i-b-ßsf kn¿°v te-°p-
Iƒ (Cirque lakes) AYhm Sm¨ te-°p-Iƒ (Tarn

lakes) F∂p-hn-fn-°p-∂p. ct≠m AXn-e-[n-Itam
kn¿°p-Iƒ H∂n-\p-Xmsg as‰m∂v F∂-hn-[-Øn¬
]Sn-s°-́ p-Iƒ°v kam-\-ambn cq]-s∏-Sm-dp-≠v.

tlmWp-Ifpw sktd‰Uv dnUvPp-Ifpw
(Horn and Serrated ridges)

kn¿°p-Iƒ°p-≠m-Ip∂ io¿j-Xe A]-c-Z-\-Øn-
eq-sS-bmWv tlmWp-Iƒ D≠m-Ip-∂-Xv. Hcp sImSp-ap-
Snsb Np‰n-bp≈ aqt∂m AXn-e-[n-Itam kn¿°p-
Iƒ°v CØ-c-Øn¬ io¿j-Xe A]-c-Z-\-ap-≠m-Ip-
∂-Xns‚ ^e-ambn Ah ]c-kv]cw IqSn-t®¿∂v
krjvSn-°p-∂Xpw Db¿∂Xpw aq¿®-tb-dn-bXpw sN¶p-
Ømb hi-ß-tfm-Sp-Iq-Sn-b-Xp-amb sImSp-ap-Sn-I-fmWv
tlmWp-Iƒ. kn¿°p-Iƒ°n-S-bnse ]m¿iz-̨ -io¿j-
`n-Øn-Iƒ IqSp-X¬ A]-c-Z-\-Øn-eqsS t\¿Øp-h-cp∂-
Xns‚ ^e-ambn Ftd-‰p-Iƒ (Aretes) F∂v hnfn-°-
s∏-Sp-∂Xpw Cu¿®-hmƒap-\-Iƒ°v kam-\-hp-amb  ae-
\n-c-I-fp-≠m-Ip-∂p.

kn¿°p-Iƒ°v io¿-j-Xe A]-c-Z\w D≠m-bXns‚-
^-e-ambn krjvSn -°-s∏´ tlmWp-I-fmWv
B¬]vkv ]¿h-X-\n-c-bnse G‰hpw Db-c-ap≈
am‰¿tlm¨ sImSp-ap-Snbpw lnam-e-b-]¿h-X-\n-c-
bnse G‰hpw Db-c-ap≈ Fh-dÃv sImSp-ap-Snbpw.

lnam-\o-Ir-X-Xm-gvh-c-Iƒ
(Glaciated Valleys/Troughs)

sN¶p-Ømb hi-ß-fpw Xmc-X-tay\ an\p-k-am¿∂
hnime ASn-Ø-d-tbm-Spw -Iq-Snb U ˛cq]Ønep≈
XSß-fmWv lnam-\o-IrX Xmgvh-c-Iƒ. Aßn-ßmbn
NnX-dn°m-W-s∏-Sp∂ inem Ahin-jvS-ßfpw lnam-
\o-IrX \nt£-]-ßfpw Cu Xmgvh-c-Iƒ°v Hcp NXp-
∏ns‚ ]cn-thjw \¬Ip-∂p. CØcw Xmgvh-c-I-fnse
inem-{]-X-e-ß-fntem inem-h-in-jvS-ßƒ°p-≈n-emtbm
XSm-I-ßƒ cq]-s∏-Sm-dp-≠v. {][m\ lnam\oIrX
Xmgvh-c-bpsS hi-ß-fn¬ \n›nX Db-c-Øn¬ Xq°p-
Xm-gvh-c-Ifpw D≠m-Ip-∂p. {][m\ Xmgvh-c-bn-te°p
h∂n-d-ßp∂ Xq°p-Xm-gvh-c-Iƒ°n-S-bn-ep≈ hn`m-P-
I-ßƒ ]c-kv]cw thdn-́ p-\n¬°p∂ {XntIm-W-ap-J-
ß-fmbn Zriy-am-Ip-∂p.

Db¿∂ A£mw-i-ta-J-e-I-fn¬ kap-{Z-Xo-c-tØmSp
tN¿∂v cq]-s∏-Sp∂ hfsc Bg-ap≈ lnam-\o-IrX
Xmgvh-c-I-fn¬ IS¬sh≈w sI´n-\n¬°p-∂p. CØcw
lnam-\o-IrX Xmgvh-c-Isf ̂ ntPm¿Up-Iƒ AYhm
^ntbm¿Up-Iƒ (Fjords/Fiords) F∂phnfn-°p-∂p.

lnam-\o-Ir-X-Xm-gvh-c-Ifpw \Zo-Xm-gvh-c-Ifpw XΩn-
ep≈ ASn-ÿm-\-hy-Xym-k-ß-sf-s¥√mw?

\nt£-]-W`q-cq-]-ßƒ

lnam\n Dcp-Ip-∂-Xns‚ ̂ e-ambn \nt£-]n-°-s∏-
Sp∂ hep-Xpw- sN-dp-Xp-amb kΩn{i inem-h-in-jvS-
ßsf t•jy¬ Sn¬ (Glacial till) F∂p-hn-fn-°p-∂p.
Ch-bnse H´pan°- inem-J-fi-ßfpw tImWobcq]-
ß-fm-bn-cn-°pw. lnam-\n-I-fpsS ASn-`m-K-tØm, hi-
ß-fn-tem, G‰hpw Xmgv̀ m-KtØm a™p-cp-Ip-∂-Xns‚
^e-ambn \o¿®m-ep-Iƒ cq]-s∏-Sp-∂p. Cu \o¿®m-ep-
Iƒ°v hln-®p-sIm-≠p-t]m-Im≥ Ign-bp∂ sNdn-b-
tXm-Xn-ep≈ inem-h-in-jvS-ßsf Xmtg°v Hgp-°n-s°m-
≠p-t]m-Ip-Ibpw \nt£-]n-°p-Ibpw sNøp-∂p.
CØcw hnkvXrX lna-˛ -Pe \nt£-]ßsf
‘Hu´vhmjv’ \nt£-]-ßƒ (Outwash deposits) F∂p-
hn-fn-°p-∂p.

Sn¬ \n-t£-]-ß-fn¬\n∂v hyXy-kvX-am-bn,
Hu v́hmjv \nt£-]-ßƒ Gsd-°psd ]mfn-Ifmbpw
XcnI-fpsS hen-∏-a-\p-k-cn®v Xcw-Xn-cn-°-s∏´ coXn-bn-
ep-am-bn-cn-°pw. Hu v́hmjv kaX-e-ß-fnse inem-J-fi-
ßƒ°v Gsd-°psd Dcp≠ Acn-Ip-I-fm-bn-cn-°pw. lnam-
hr-X-ta-J-e-I-fn¬ s]mXpsh ImW-s∏-Sp∂ GXm\pw
\nt£-]-W`q-cq]-ß-fmWv Nn{Xw 7.14˛¬.

samsd-bv\p-Iƒ (Moraines)

lnam-\o-IrX inem-]-Zm¿Y-ßƒ \nt£-]n-®p-≠m-
Ip∂ Zo¿L-\n-c-I-fmWv samsd-bv\p-Iƒ. Hcp
lnam\nbpsS ]mZ-̀ m-K-Øp-≠m-Ip∂ CØcw \nt£]-
ß-fmWv sS¿an-\¬ samsd-bv\p-Iƒ (Terminal

Moraines). lnam-\ob Xm-gvh-c-bpsS hi-ß-fn¬ kam-
¥-c-ambn cq]s∏-Sp∂ \nt£-]-ß-fmWv em‰-d¬
samsd-bv\p-Iƒ (Lateral Moraines), Ch sS¿an-\¬
samsd-bv\p-I-fp-ambn tN¿∂v IpXn-c-em-S-Øns‚
BIrXn ssIh-cn-°p∂p (Nn{Xw 7.13). Hcp lnam-\o-
bXm-gvh-c-bpsS Ccp-h-i-ß-fn-ep-ambn \nc-h[n em‰-
d¬ samsd -b v\p -Iƒ cq] -s∏ -Smw. CØcw
samsdbv\pIƒ cq]-s∏-Sp-∂-Xn\v ]q¿W-amtbm ̀ mKn-
I-amtbm Imc-W-am-Ip-∂Xv hi-ß-fn-te°v hkvXp-
°sf X≈n-hn-Sp∂ lna-˛-Pe kzm[o-\-am-Wv. ]e
Xmgvh-c lnam-\n-Ifpw hf-sc- th-K-Øn¬ ]n≥hm-
ßp∂ kml-N-cy-ß-fn¬ lnam-\o-Ir-X-in-em-]-Zm¿Y-
ß-fpsS {Ia-c-ln-X-amb \nt£-]-ßƒ _m°n-bm-°p-
∂p. I\-Ønepw BIr-Xn-bnepw sshhn-[yw -]p-
e¿Øp∂ CØcw \nt£-]-ßsf {Ku≠v sam-sd-bv\p-
Iƒ (Ground Moraines) F∂p hnfn-°p-∂p. lnam-\ob-
Xm-gvh-c-bpsS a[y-Ømbn em‰-d¬ samsdbv-\p-I-fpsS
tN¿®-bn-eqsS cq]w-sIm-≈p∂ lnam-\o-Ir-X-\n-t£-
]-ß-fmWv aoUn-b¬ samsd-bv\p-Iƒ (Medial

Moraines).
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em‰-d¬ sam-sd-bv\p-I-fp-ambn Xmc-Xayw sNøp-
tºmƒ aoUn-b¬ sam-sdb\pIƒ°v ]q¿W-X-bp-≠m-
In-√. ]e-bn-S-ß-fnepw aoUn-b≥ samsd-bv\p-Isf
{Ku≠v sam-sd-bv\p-I-fn¬\n∂pw th¿Xn-cn-®-dn-bm≥
{]bm-k-am-Wv.

FkvI-dp-Iƒ (Eskers)

DjvW-Im-eØv lnam\n Dcp-Ip-∂-Xn-eqsS Pew
lna-]m-fn°v apI-fn-eqsS Hgp-Ip-I-tbm Acn-Ip-I-fn-
eqsS Acn-®n-d-ßp-I-tbm As√-¶n¬ lna-]m-fn-bn-se-
Xs∂ kpjn-c-ß-fn-eqsS Hgp-Ip-Itbm sNøp-∂p. Cu
Pew lna-]m-fn°v ASn-bn-eqsS \o¿®m-embn Hgp-
Ip∂p. Pew `utam-]-cn-X-e-Øn-eqsS Hgp-Ip-tºmƒ
lna-]m-fn-Iƒ Ccp-h-i-ß-fnepw hcºv Xo¿°p∂p
(`qan-bn¬ Im¿s∂-SpØ Xmgvh-c-bm-b-√). lnam-\n°v
ASn-bn-ep≈ Cu Xmgvh-c-bn¬ Pe-Øn-eqsS Hgp-In-
sb-Øp∂ inem-J-fi-ßfpw ]md-°-j-W-ßfpw
sNdnb- h-en-∏-Øn-ep≈ inem-]-Zm¿Y-ßfpw \nt£-
]n-°s∏-Sp∂p. a™v ]q¿W-ambpw Dcp-Ip-∂-tXmsS
ImWm≥ I-gn-bp∂ h{I-\n-c-I-fm-bp≈ \nt£-]-ßsf
FkvI-dp-Iƒ (Eskers) F∂p- hn-fn-°p-∂p.

Hu´vhmjv ka-X-e-ßƒ (Outwash plains)

lna-mhr-X-]¿h-X-ß-fpsS ASn-hm-c-k-a-X-e-ß-fpw
h≥I-c-ln-am-\n-I-fpsS AXn¿h-c-ºn-\p-]p-d-Øp≈ ka-
X-e-ßfpw Nc¬, aÆv, t\¿Ø- a-™p-≈-X-cn-Iƒ,
Ifn-aÆv F∂nh Ie¿∂ lna-˛-Pe \nt£-]-ßƒ
]c-kv]-cw-tN¿∂ F°¬hn-i-dn-I-fpsS cq]-Øn¬ aqS-
s∏-́ n-cn-°p-∂p.

\Zo-XS F°¬k-a-X-e-ßfpw lnam-\o-b F°¬
ka-X-e-ßfpw XΩn-ep≈ hyXym-k-sa¥v?

{Uwen-\p-Iƒ (Drumlins)

lnam\oIr-X-in-em-]-Zm¿Y-ßƒ Ncepw aW-ep-
ambn- tN¿∂v an\pØ Zo¿Lhr-Øm-Ir-Xn-bn-ep-≠m-
Ip∂ \nt£-]-\n-c-I-fmWv {Uwen-\p-Iƒ. lnam-\n-
bpsS Ne\-Zn-ibv°p kam-¥-c-am-bn-́ mWv {Uwen-\p-
Iƒ cq]w-sIm-≈p-∂-Xv. GI-tZiw Hcp Intem-ao-
‰¿hsc \ofhpw 30 ao‰-tdmfw Db-chpw Ch-bv°p-≠m-
Ipw. lnam-\n°v A`n-ap-J-amb hiw (Stoss) ]n≥h-
isØ (Tail) At]-£n®v IqSp-X¬ sN¶p-Øm-bn-cn-
°pw. lnam-\n-∏n-f¿∏p-I-fn-eqsS h≥tXm-Xn¬ ASn-Ø-
´n-seØn \nt£-]n-°-s∏-Sp∂ inem-]-Zm¿Y-k©-b-
amWv {Uwen-\p-Ifmbn cq]-s∏-Sp-Øp-∂-Xv. lnam-\n-
bpsS X≈¬_ew ImcWw lnam-\n°v A`n-ap-J-
ambhiw tXbvam-\-Øn-eqsS sN¶p-Øm-Ip-∂p. {Uwen-
\p-I-fpsS BIr-Xn-bn¬\n∂pw lnam-\n-bpsS Ne-\-
Zni a\- n-em-°m-\mIpw.

lna-Ir-X-in-em-]-Zm¿Y-ßfpw (Till) F°epw XΩn-
ep≈ hyXym-k-sa¥v?

Xnc-am-e-Ifpw kap-{Z-P-e-{]-hm-l-ßfpw

kap-{Z-Xoc`uXn-I-{]-{In-b-I-fmWv G‰hpw Ne-\m-
fl-Ihpw hn\m-i-I-c-hp-am-bn-´p-≈-Xv. AXp-sIm-≠p-
Xs∂ Xoc-tZ-i-{]-tZ-i-ß-sfbpw Xoc-tZ-i-`q-cq-]-ß-
sfbpw Ipdn®v ]Tn-t°-≠-Xns‚ {]m[m\yw \nßƒ°v
Duln-°m-a-t√m.

Xoc-{]-tZ-i-ß-fnse Nne -am-‰-ßƒ hfsc thK-
Øn-emWv \S-°p-∂-Xv. Hcp \n›n-X -ÿ-eØpXs∂
hyXykvX EXp-°-fn¬ A]-c-Z-\hpw \nt£-]-Whpw
\S-°mw. Xoc-tZ-i-am-‰-ß-fn-tesdbpw Xnc-am-e-IfpsS
{]h¿Ø-\-̂ -e-ambmWv kw -̀hn-°p-∂-Xv. Xnc-ap-dn-bp-
∂-tXmsS Gsd i‡-ambn Xoc-tØ°v Pew ASn-
®p-I-b-dp-∂-Xn-s\m∏w IS¬Ø-d-bn¬ Ah-km-Z-ß-
fpsS ISb¬IqSn \S -°p -∂p. Xnc -am -e -Iƒ
Bh¿Øn®v sNep-Øp∂ BLmXw Xoc-{]-tZ-i-ß-
fn¬ {]I-S-amb am‰-ßƒ krjvSn-°p-∂p. km[m-cW
Xnc-Isf At]-£n®v sImSp-¶m-‰p-I-fp-≠m-°p∂ Xnc-
am-e-Iƒ°pw kp\man Xnc-Iƒ°pw Npcp-ßnb ka-
bw-sIm≠v hym]-I-amb am‰w krjvSn-°m-\m-Ip-w. Xnc-
am-e-bpsS {]Ir-X-Øn\v am‰-ap-≠-mIp-∂-Xn-\-\p-k-cn®v
Xnc-am-e-Iƒ sNep-Øp∂ _e-Øns‚ Xo{h-Xbpw
amdp-∂p.

Xnc-am-e-Ifpw Pe-{]-hm-l-ßfpw krjvSn-°p∂ _e-
ß-sf-°p-dn®v \nßƒ°-dn-bmtam? kap-{Z-Pe Ne-\-
ßƒ F∂ A[ymbw t\m°p-I.

Xnc-am-e-Isf IqSmsX Xoc-tZ-i--`q-cq-]-ßsf
kzm[o-\n-°p∂ LS-I-ßƒ Fs¥m-s°-sb∂v
t\m°q: (i) Ic-bpsSbpw IS¬Ø-d-bp-sSbpw BIrXn
khn-ti-j-X-Iƒ, (ii) {]kvXp-X- Xocw ISte-‰-Øn-
eqsS cq]w-sIm-≠-XmtWm, IS-en-d-°-Øn-eqsS cq]w-
sIm-≠-XmtWm F∂-Xv.

kap-{Z-\n-c∏v ÿ-ncam-sW∂v k¶¬∏n-®m¬ Xoc-
{]tZ-i-̀ q-cq-]-]-cn-Wmaw hni-Z-am-°p-∂-Xn\v c≠p-Xcw
Xoc-ßsf ]cn-K-Wn-°mw:

(i) Db¿∂Xpw ]md-s°-´p-I-fp-ap-≈-Xp-amb Xocw
(Submerged coast)

(ii) Xmgv∂-Xpw arZp-hmb t\cnb Ncn-thm-Sp-Iq-Sn-b-Xp-
amb Ah-km-Z-Xocw (Emerged coast)

Db¿∂ ]md-s°-´p-I-fp≈ Xoc-ßƒ
(High Rocky Coasts)

Db¿∂-]m-d-s°-´p-I-fp≈ Xoc-{]-tZ-i-ß-fnse
XnI®pw {Ia-c-ln-X-amb Xoc-tc-J-bn¬ \Zn-Iƒ apßn-
a-d-bp-∂p. lnam-\ob-Xm-gvh-c-Iƒ Xoc-tØm-S-SpØv
ÿnXnsN-øp∂ CS-ß-fn¬ (^ntbm¿Up-Iƒ) Dƒh-
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en™v ImW-s∏-Sp∂ Xoc-tc-J-bn-eqsS IS¬sh≈w
Ic-bn-te°v hym]n-°m-dp-≠v. ChnsS Ccp-̀ m-K-Øp-ap≈
Ip∂n≥N-cn-hp-Iƒ s]mSp-∂s\ Pe-Øn¬ apßp-∂-
hn-[-am-bn-cn-°pw. \nt£-]-`q-cq-]-ßƒ Xosc-bp-≠m-
ImØ CØcw Xoc-ß-fn¬ A]-c-Z-\-̀ q-cq-]-ß-fm-bn-
cn°pw IqSp-X-embn D≠m-Ip-∂-Xv.

Db¿∂ ]md-s°-́ p-I-fp≈ Xoc-ß-fn¬ B™-Sn-
°p∂ Xnc-am-e-I-fpsS i‡n-bn¬ Ip∂n≥N-cn-hp-
Iƒ°v ¢n^p-I-fmbn (Xq°p-]m-d-s°-́ p-Iƒ) cq]-am‰w-
h-cp-∂p. Bh¿Øn-®p≈ Xnc-I-fpsS BLmXw aqew
¢n^p-Iƒ ]n∂n-te°v \oßp-∂-Xn-eqsS ¢n^p-Iƒ°v
aq∂n-embn Hcp Xncm-Ir-X-inem-{]-Xew (Wavecut plat-

form) Ah-ti-jn-°p-∂p. \navt\m-∂-Xn-Isf {ItaW
Xnc-am-e-Iƒ tXbvam-\-Øn-eqsS XmgvØp-∂p.

¢n^p-I-fn¬\n∂pw \o°w-sN-ø-s∏-Sp-∂Xpw
Xmtg°v ]Xn-°p-∂-Xp-amb hkvXp-°ƒ {ItaW
]ckv]cw Dc-kn-s∏m-Sn-bp-Ibpw Xnc-am-e-I-fm¬ ]pdw-
I-S-en¬ \nt£-]n-°-s∏-Sp-Ibpw sNøp-∂p.

Iog°mw-Xq-°mb ¢n^p-Iƒ cq]-sa-Sp-°p-Ibpw
IS-temcw Ic-̀ m-K-tØ°p ]n≥h-en-bp-Ibpw sNbvXv
Gsd-°mew Ign-bp-tºmƒ, IqSp-X¬ Ah-km-Z-ßƒ
\nt£-]n-°-s∏-́ v, Xncm-IrX ¢n^p-Iƒ°v ap∂n-embn
Hcp XncmIr-X-Xn´ (Wavecut terrace) cq]-sa-Sp-°p-∂p.
CXn-s\-Øp-S¿∂v Xoc-ta-Je IqSp-X¬ A]-c-Z-\-Øn\v
hnt[-b-ambn IqSp-X¬ Ah-km-Z-ßƒ h∂-Sn™v
{ItaW Hcp hnkvXr-X-I-S-∏p-d-Øn\v cq]w \¬Ip-
hm≥ Bcw`w Ipdn-bv°p-∂p. CtXm-sSm∏w ‘aW¬Øn-
-́Iƒ’ (Bar) F∂ t]cn-e-dn-b-s∏-Sp∂ aW-en-s‚-tbm,

Nc¬\n-t£-]-ß-fp-sStbm, Xoc-k-am-¥-c-hpw,
ssZ¿Ly-ta-dn-b-Xp-amb \nt£-]-̀ q-cq-]-ß-fmb hc-ºp-
Ifpw Bhn¿ -̀hn-°p-∂p. CØcw Xoc-k-am-¥-c-h-c-ºp-
Iƒ Pe-hn -Xm-\-Øn-\-Sn -bn -em-bn -cn -°p-tºmƒ
aW¬Øn-´-Iƒ F∂pw Pe-hn-Xm-\-Øn\v apI-fn¬
Zriy-am-Ip-tºmƒ ‘{]mImcaW¬Øn´’ (Barrier bars)

Isf∂pw Adn-b-s∏-Sp-∂p. Ic-bp-ambn _‘-ap≈
aW¬Øn-́ -Iƒ°v ‘kv]n‰p’ (Spit) Iƒ F∂mWv t]cv.
{]mIm-c-a-W¬Øn-́ -Ifpw kv]n‰p-Ifpw D¬°-S¬ apJ-
ßƒ°v IpdpsI \nt£-]n-°-s∏ v́ ImWp-tºmƒ Ch
Dƒ°-S-en-t\bpw kap-{Z-tØbpw ]c-kv]cw th¿Xn-
cn-°p-∂ hn[-am-bn-cn°pw ÿnXn-sN-øp-∂-Xv. eKqWp
(Lagoons) Iƒ F∂ t]cn-e-dn-b-s∏-Sp∂ Xoc-
tZiImb-ep-Iƒ C{]-Imcw D≠m-Ip-∂-h-bm-Wv. eKq-
Wp-Ifpw Imem-¥-c-Øn¬ Ah-bn¬ Ah-km-Z-ßƒ
\nt£-∏n-°-s∏ v́ Xoc-tZ-i-k-a-X-e-Øns‚ ̀ mK-am-bn-
Øo-cp-Ibpw sNøpw.

Xmgv∂ Ah-km-Z-Xo-c-ßƒ

Xmgv∂ Ah-km-Z-Xo-c-ß-fn¬ \Zn-Iƒ Ah-bpsS
\ofw-Iq-´m≥ {ian°pwhn[w Xoc-k-a-X-e-ßfpw

sU¬‰-Ifpw \n¿an-°p-∂p. s]mXpsh \nc-∏mb Xoc-
tc-J-bn¬ Aßnßv sh≈w Ib-dn-°n-S-°p∂ eKq-
Wp-Ifpw then-tb-‰-hn-S-hp-Ifpw ImWm-\m-Ipw. Ic
t\cnb Ncn-hn¬ IS-ep-ambn IqSn-t®-cp-∂ IS-tem-cØv
Aßn-ßmbn NXp-∏p-Ifpw sh≈-s°-́ p-Ifpw cq]-s∏-
Smw. \nt£-]-`q-cq-]-ß-fmWv ChnsS IqSp-X-embn
ImW-s∏-Sp-∂-Xv.

t\cnb Ncn-hp≈ Cu Ah-km-Z-Xo-c-ß-fn¬ Xnc-
b-Sn-°p-tºmƒ ASn-Ø-́ n-embn Ah-km-Z-ßƒ°v IS-
bepw \o°hpw kw`-hn-°p-∂-Xn-eqsS aW¬Øn-´-
Iƒ, shdn-b¿ _mdnb¿ AYhm {]mIm-c-a-W¬Øn-
´-Iƒ, kv]n‰p-Iƒ, eKq-Wp-Iƒ F∂nh krjvSn-°-
s∏-Sp-∂p. eKq-Wp-Iƒ {ItaW NXp-∏p-I-fmbpw
]n∂oSv Xoc-k-a-X-e-ambpw ]cn-W-an-°p-∂p. Cu
\nt£-]-`q-cq-]-ß-fpsS \ne-\n¬∏v inem-h-kvXp-°-
fpsS XpS¿®-bmb e`y-Xsb B{i-bn-®m-bn-cn-°pw.
F∂m¬ sImSp¶m-‰p-Ifpw kp\manXnc-ame-Ifpw
hym]-I-amb am‰-ßƒ°v hgn-h-t®-°mw. [mcmfw Ah-
km-Z-ßƒ hln-s®-Øp∂ henb \Zn-Iƒ CØcw
Xoc-ß-fn¬ sU¬‰-Iƒ (Deltas) krjvSn-°p∂p.

]n≥hm-ß¬ {]-{In-b-bn-eqsS cq]-s∏´ Db¿∂ ]md-
s°-´p-I-fp≈ Xoc-amWv \ΩpsS cmPy-Øns‚
]Sn-™m-d≥Xo-cw. F∂m¬ C¥y-bpsS ]q¿h-Xocw
Hcp Xmgv∂ Ah-km-Z-Xo-c-am-Wv. ]q¿h-Xo-cØv \nt£-
]-`q-cq-]-ß-fmWv Xmc-X-tay\ IqSp-X¬.

Db¿∂ ]md-s°-´p-I-fp≈ Xochpw Xmgv∂ Ah-km-
Z-Xo-c-ßfpw XΩn-ep≈ hyXym-k-ß-sf-s¥√mw?

A]-c-Z-\-̀ q-cq-]-ßƒ
¢n^p-Iƒ (Cliffs), Xncm-IrX X´p-Iƒ (Wave ter-

races), IS¬Kp-l-Iƒ (Caves), IS¬kvXw-`-ßƒ
(Stacks)

A]-Z-\-Øn\v ap≥Xq-°-ap≈ Xoc-ß-fnse c≠p-
{]-[m\ ̀ qcq-]-ß-fmWv XncmIr-X-amb ¢n^p-Ifpw Xn -́
I-fpw. s]mXpsh, IS¬Xo-c-¢n-̂ p-Iƒ F√mw-Xs∂
sN¶p-Øm-b-Xpw GXm\pw ao‰¿ apX¬ 30 ao‰tdm
AXn-e-[n-Itam Db-c-ap-≈-h-bpam-Wv. Cu ¢n^p-I-fpsS
ASn-hm-cØv ¢n^p-I-fn¬\n-∂p-Xs∂ AS¿∂phoW
inem-{Zhy-ß-fm¬ aqS-s∏´ \nc-∏m¿∂-tXm, t\cnb
Ncn-hp-≈tXm Bb inem-X-e-ßƒ (Platform) D≠m-
Imw. Xnc-am-e-I-fpsS icm-icn Db-c-sØ-°mƒ
Db¿∂p-Im-W-s∏-Sp∂ Cu inem-X-e-ßsf XncmIrX-
X-´p-Iƒ (Wave cut terrace) F∂p-hn-fn-°p∂p.

IS¬Øoc-¢n-̂ p-I-fpsS NphSp`m-KØv B™-Sn-
°p∂ Xnc-am-e-Ifpw inem-]-Zm¿Y-ßfpw AhnsS hnZ-
c-ßƒ krjvSn-°p-∂p. Cu hnZ-c-ßƒ°v hnkvXr-
Xnbpw Bghpw h¿[n®v IS¬Kp-l-Iƒ (Sea Caves)
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cq]w-sIm-≈p-∂p. CØcw IS¬Kp-l-I-fpsS ta¬Ø v́
XI¿∂-Sn-bp-∂-tXmsS ¢n^p-Iƒ {ItaW Ic-`m-K-
tØ°v Dƒh-en-bp-∂p. ¢n^p-Iƒ Dƒh-en-bp-sa-¶nepw
Nne H‰-s∏´ inem-h-in-jvS-ßƒ Xoc-tØm-S-SpØv
XpcpØp-I-fmbn Ah-ti-jn-°p-∂p. ¢n^p-I-fp-sStbm
IS¬Xo-c-Ip-∂p-I-fp-sStbm tijn-∏p-I-fmb CØcw
khn-ti-j-X-Isf IS¬kvXw -̀ßsf (Sea stacks) ∂p-
hn -fn -°p-∂p. as‰√m `qcq]-ß-sf-bpw -t]mse
IS¬kvXw-̀ -ßfpw ÿmbn-b-√. {ItaW ¢n^p-Ifpw
IS¬Xo-cIp-∂p-Ifpw Xncm- A]c-Z-\-Øn-eqsS A{]-
Xy-£-am-Ip-∂-tXmsS Hcp CSp-ßnb Xoc-k-a-Xew cq]-
s∏-Sp-∂p. Ic-bn¬\n∂pw IqSp-X¬ Ah-km-Z-ßƒ
\nt£-∏n-°-s∏-Sp-∂-tXmsS F°-epw, aW-epw, Nc-epw
CS-I-e¿∂v aqS-s∏´ hnim-e-amb IS-∏pdw (Beaches)

AhnsS cq]w-sIm-≈p-∂p.

\nt£-]W -cq-]-ßƒ

IS∏pdhpw IS¬Xo-c-a-W¬taSp-Ifpw

\nt£-]-W-{]-{In-bbv°v ap≥Xq-°-ap≈ Xoc-tZ-i-
k-hn-ti-j-X-I-fmWv IS∏p-d-ßƒ. \nc-∏n-√mØ Xoc-
ß-fnepw Aßn-ßmbn Ah ImW-s∏-Sp-∂p. IS-∏p-
dßƒ°v cq]w -\¬Ip∂ Ah-km-Z-ß-fn-te-sdbpw Ic-
bn¬\n∂pw \Zn-I-fn-eqsS As√-¶n¬ Xncm- A]-c-Z\-
Øn-eqsS FØn-t®-cp-∂-h-bm-Wv. IS∏p-d-ßƒ
Xm¬Im-enI khn-ti-j-X-I-fm-Wv. ÿnc-sa∂v
tXm∂p∂ CØcw aW¬]-c-∏p-Iƒ as‰mcp EXp-hn¬
Nne-t∏mƒ Dcp-f≥ I√p-I-fpsS CSp-ßnb \nt£-]-
ß-fm-bn-́ mIpw ImW-s∏-Sp-∂-Xv. IS∏p-dßtf-sdbpw
aW¬h-en-∏-Øn-ep≈ hkvXp-°-fpsS \nt£-]-ß-
fmWv. F∂m¬ Nc¬ IS∏p-d-ßƒ (Shingle beaches)

F∂-dn-b-s∏-Sp∂ IS-∏p-dß-fn¬ sNdnb Dcp-f≥I-√p-
Ifpw ]md-°-j-W-ß-fp-amWv ImWs∏Sp-∂-Xv.

Im‰n-eqsS IS∏p-dØp\n∂pw ]d-Øn-s°m-≠p-t]m-
Ip∂ aW¬Ø-cn-Iƒ Xcw-Xn-cn®v IS∏pd-Øn\v sXm´p-
]n-∂n-embn aW¬taSpI-fmbn \nt£-]n-°p∂p. Xoc-
tc-Jbv°p kam-¥-c-amb CØcw Zo¿L-a-W¬taSp-
Iƒ Xmgv∂ Ah-km-Z-Xo-c-ß-fpsS s]mXp-hmb khn-
ti-j-X-bm-Wv.

aW¬Øn-´-Iƒ (Bars), _mcn-b-dp-Iƒ (Barriers),
kv]n‰p-Iƒ (Spits)

Xoc-Øp-\n∂pw IS-en-\p-≈n-te-°p-amdn Gsd°psd
Xoc-Øn\p kam-¥-c-ambn aWepwNcepw Ie¿∂
\nc-Isf Bg-°-S¬ aW¬Xn-́ -Iƒ (Offshore bows)

F∂p- hn-fn-°p-∂p (then-bn-d-°-\n-c-∏n\pw Xmsg).
IqSpX¬ aW¬ \nt£-]n-°-s∏-Sp-∂-Xn-eqsS Pe-\n-
c-∏n\pap-I-fn¬ Zriy-am-Ip∂ aW¬Øn-́ -Isf {]mImc-
a-W¬Øn-́ -Iƒ (Barrier bars) F∂v hnti-jn-∏n-°p∂p.

Bg-°-S¬a-W¬Xn-´-Ifpw {]mIm-c-\n-t£-]-ßfpw
km[m-c-W-bmbn cq]-s∏-Sp-∂Xv \Zo-ap-J-ßƒ°v Ipdp-
sI-tbm Dƒ°-S-ep-I-fpsS {]th-i-\-̀ m-KtØm BWv.
{]mIm-c-a-W¬Øn-́ -I-fpsS Hc‰w Dƒ°-S-en-eqsS Hcp
hi-hp-ambn tN¿∂v cq]-s∏-Sp∂ kml-N-cy-ßfn¬
Ahsb kv]n‰-p-Iƒ (Spits) F∂v hnfn-°p-∂p. Xoc-
tØmSv kv]¿in-®p -\n¬°p∂ hn[-Ønepw kv]n‰-p-
Iƒ cq]-s∏-Smw. Dƒ°-S¬ apJØv cq]-s∏-Sp∂ {]mIm-
c-\n-t£-]-ß-fpw aW¬Øn-´-I-fpw kv]n‰p-Ifpw
{ItaW hnI-kn-®p- h-cp-∂-tXmsS Dƒ°-S-ens\ ]pdw-
I-S-ep-ambn _‘n-∏n-°p-∂- `mKw CSp-ßn-h-cp-∂p.
{ItaW Dƒ°-S¬{]-tZiw Hcp eKq-Wmbn (Imb¬)
]cn-W-an-°p-∂p. Imem-¥-c-Øn¬ Ic-bn¬\n∂pw
IS¬∏p-dßfn¬\n-∂pw -h-cp∂ Ah-km-Z-ß-fm¬
eKqWp-Iƒ aqS-s∏ v́ AhnSw AXn-hn-im-e-amb Xoc-
k-a-X-e-ambn hnI-kn-®p-h-cp-∂p.

Nn{Xw 7.15 : tKmZm-hcn \Zo-U¬‰-bnse kv]n‰v
ImWm≥ Ign-bp∂ Nn{Xw

i‡-amb IS¬t£m-̀ -ß-fp-sSbpw kp\m-an-I-fp-
sSbpw hn\m-i-I-_-esØ BKn-c-Ww-sNbvXv BZy-
L-´-{]-Xn-tcm[w Xo¿°m≥ ]pdw-I-S¬ aW¬Xn-´-
Iƒ°v Ign-bp-∂p-sh∂v \nßƒ°-dn-bm-tam. {]mIm-c-
\n -t£-]-ß-fpw IS∏p-dhpw aW¬taSpI-fpw
I≠¬k-ky-Pm-e-ß-fp-sa√mw i‡-amb IS¬t£m-
-̀ßsf {]Xn-tcm-[n-°m≥ klm-b-I-am-Ip-∂p-≠v. AXp-

sIm-≠p-Xs∂ Xoc-tZi Ah-km-Z-k-¥p-e-\-Øn\pw
I≠¬ kky-Pm-e-ßƒ°pw BLm-X-ta¬°pw-hn-[-
ap≈ a\p-jy-{]-h¿Ø-\-ßƒ Xoc-tZ-i-hm-k-ÿ-e-
ßsf IS¬t£m-̀ -ßƒ°pw kp\m-an-Øn-c-Iƒ°pw
hnt[-b-am-°p-∂-X-c-Øn¬ Xoc-{]-tZ-i-̀ q-cq-]-ß-fpsS
\mi-Øn\v hgn-h-bv°pw.

Im‰p-Iƒ

DjvW-a-cp-`q-an-I-fnse c≠v {]apJ ̀ qcq-]o-I-cW
Imc-W-ß-fn¬ H∂mWv Im‰v. acp-̀ q-an-Iƒ hc-≠Xpw
Xcn-ip-am-b-Xn-\m¬ AhnsS `qXew thK-Ønepw
IqSnb Af-hnepw NqSp-]n-Sn-°p-∂p. NqSmb ̀ utam-]-
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cn-Xew t\¿ap-I-fnse A¥-co-£-hm-bp-hns\ NqSm-
°p-∂-Xn-\m¬ hmbp- hn-I-kn-®p-b-cp-∂-Xn\pw k©m-
c-K-Xn-bn-ep-≠m-Ip∂ XS- -ßƒ hmX-®p-gn-I-fpw Npgen-
°m-‰p-I-fpw hmbp-hns‚ ew_-N-e-\-ßfpw krjvSn-°p-
∂p. acp-`qan-bn-eqsS AXn-thKw \o-ßp∂ Im‰n\v
XSk-ß-fp-≠m-Ip-tºmƒ AXv hmbp-hns‚ Xncn-®-en\v
CS-h-cp-Øp-∂p. Nne-t∏mƒ Gsd hn\m-i-Im-cn-I-fmb
sImSp-¶m-‰p-I-fp-≠m-Ip-∂p. A]-h-l\w (Deflation),
A]-L¿jWw (Abrasion) Cw]mIvSv F∂n-ßs\
hnhn-[- hn-[-Øn-emWv Im‰ns‚ {]`m-hw. intem-]-cn-
X-e-Øn¬\n∂pw s]mSnbpw t\¿Ø hkvXp-°fpw
FSp-Øp-b¿Øp-Ibpw \o°w-sN-ø-s∏-Sp-Ibpw sNøp-
∂-XmWv A]-h-l\w. hln®p-sIm-≠p-t]m-Ith sNdp-
Xpw -h-ep-Xp-amb aW¬Ø-cn-Iƒ Bbp-[-ß-fmbn
{]h¿Øn-®p-sIm≠v ̀ qX-e-Øn\v tXbvam-\-ap-≠m-°p-
∂-XmWv At{_-j≥. Im‰n-eqsS hs∂-Øp∂
aW¬Ø-cn-Ifpw a‰pw inem-{]-X-e-Øn-te¬∏n-°p∂
kΩ¿Z-_-e-amWv Cw]mIvSv (Impact). CXv ‘km‚ vªm-
ÃnwKv’ {]h¿Ø-\-Øn\v kam-\-am-Wv. Im‰ns‚
{]h¿Ø-\-Øn-eqsS \nc-h[n A]-c-Z-\, \nt£-]-W-
`q-cq-]-ß-fmWv acp-̀ q-an-I-fn¬ krjvSn-°-s∏-Sp-∂-Xv.

hmkvX-h-Øn¬ acp-̀ q-an-I-fnse ]e ̀ qcq-]-ßfpw
cq]-s∏-Sp-∂-Xn¬ ̀ q{Z-hy-tim-j-W-\o°-Øn\pw {]X-
e-\o-°-Øn\pw \o-scm-gp-°n\pw ]¶p-≠v. s]mXpsh
hnc-f-ambn- am{Xw ag-bp≈ acp-̀ qan-I-fn¬ AXn-th-K-
Øn¬ t]am-cn-bmbn ag-sb-Øp-∂p. kkym-h-c-W-an-
√mØ acp-`q-an-I-fn¬ hen-b -tXm-Xn-ep≈ ssZ\n-I
-Xm-]m-¥cw-aqew ine-Iƒ ̀ uXn-Ihpw cmkn-Ihp-amb
A]-£-b-ßƒ°v hnt[-b-am-hp-Ibpw thK-Øn¬
hnL-Sn-°p-Ibpw sNøp-∂p. AXn-th-K-Øn¬ kw -̀hn-
°p∂ t]amcn A]-£-b-hn-t[-b-amb ]Zm¿Y-ßsf
Ffp-∏-Øn¬ hln-®p-am-‰m≥ klm-bn-°p-∂p. CXn-
\¿Yw acp-̀ q-an-bnse A]-£-b-hn-t[-b-amb inem-]-
Zm¿Y-ßsf \o°w-sN-øp-∂-Xn¬ Im‰p-Iƒ am-{X-a√
agbpw \oscm-gp°pw ]¶p-h-ln-°p∂p F∂-Xm-Wv.
t\¿Ø-h-kvXp-°ƒ Im‰n-eqsS \o°-wsN-ø-s∏-Sp-
tºmƒ A]-c-Z\w km[yam-°p-∂-Xv \oscm-gp°pw
{]X-e-{]-f-b-hpw- aptJ-\-bm-Wv. acp-̀ q-an-I-fnse \o¿®m-
ep-Iƒ, hoXn-tb-dnbXpw \nc-∏m-bXpw \nb-X-a-√m-Ø-
Xp-am-Wv. ag-sb Xp-S¿∂v {lkz-Im-e-tØ-°p-am{Xw
Hgp-Ip-∂-h-bmWv \o¿®m-ep-Iƒ.

A]-c-Z-\-̀ q-cq-]-ßƒ
s]Un-sa‚p-Ifpw s]Un-sπ-bn-\p-Ifpw
(Pediments and Pediplains)

acp-`q-an-I-fnse `q{]-tZ-i-]-cn-Wmaw apJy-ambpw
s]Un-sa‚p-I-fpsS cq]-s∏-Sepw hym]-\-hp-ambn _‘-
s∏-́ -Xm-Wv. ]¿hX ASn-hm-c-ß-fn¬ ÿnXn-sN-øp∂
t\cnb- N-cn-hp≈ inem-X-e-ß-fmWv s]Un-sa‚-p-Iƒ.
CXv inem-]-Zm¿Y-ß-fm¬ aqS-s∏´pw A√m-sXbpw

ImW-s∏-Sp-∂p. \o¿®m-ep-I-fpsS ]m¿iz A]-c-Z-\w,
{]fbw F∂n-h-bpsS kwbp-‡-{]-h¿Ø-\-Øm¬
]¿h-X-ap-J-ßƒ°p-≠m-Ip∂ A]-c-Z-\-amWv CØcw
inem-X-e-ßƒ krjvSn-°p-∂-Xv.

`qcq-]-ß-fpsS sN¶p-Ømb hi-ß-sftbm hncq-
]W-N-e-\-ß-fm¬ cq]-s∏ v́ ̀ qcq-]-ßƒ°p-≈n¬ Fgp-
∂p-\n¬°p∂ `qk-hn-ti-j-X-I-sftbm tI{µo-I-cn-
®mWv A]-c-Z\w Bcw-`n-°p-∂-Xv. sN¶p-Øm-b-h-
ißƒ AXn-cm-Ip-∂-hn[w IqSp-X¬ Ncn-thm-Sp-IqSn
s]Un-sa‚-dp-Iƒ cq]-s∏-´p-I-gn-™m¬ {ItaW
sN¶p-Ømb Ncnhpw ]n≥hm-ßp-∂p. Cu A]c-Z-\-
co -Xnsb ‘]mc-e¬ dn{So‰v Hm^v t…m]v {Xq
_m°vthÃnwKv’ (Parallel Retreat of Slops through

Backwasting) F∂v hnti-jn -∏n -°p -∂p. Cu
{]h¿Ø\-Øn-eqsS ]¿h-X-ap-J-ßsf X≈n-am-‰n-
s°m≠v s]Un-sa‚-p-Iƒ ]n∂n-te°v hym]n-°p-∂p.
]¿h-X-ßƒ tXbvam-\-Øm¬ XmgvØ-s∏-Sp-∂-Xn-eqsS
C≥k¬_¿Kp-Iƒ (Inselbergs) F∂v Adn-b-s∏-Sp∂
]¿h-Xm-h-in-jvS-ßƒ _m°n-bm-hp-∂p. Cß-s\-bmWv
acp-̀ q-an-I-fnse Db¿∂ ̀ q{]-tZ-i-ßƒ tX™p Xo¿∂v
s]Un-sπ-bn-\p-Iƒ (Pediplains) F∂ \nc-∏mb kaX-
e-ßƒ D≠m-Ip-∂-Xv.

πbmkv (Playas)

ka-X-e-ß-fmWv acp-̀ q-an-I-fnse G‰hpw {]I-S-amb
`qcq-]-ßƒ. Np‰pw ]¿h-X-ßfpw Ip∂p-I-fpw-sIm≠v
hebw -sN-ø-s∏´ XS-ß-fn¬ tI{µ-`m-K-tØ-°p≈
\oscm-gp°pw AXn-eqsS hs∂-Øp∂ Ah-km-Z-ßfpw
\nt£-]n®v \nc-∏mb ka-Xew cq]-s∏-Sp-∂p. IqSp-X¬
Pew FØn-t®-cp∂ Ah-km-Z-ß-fn¬ CØcw ka-
X-e-ß-fn¬ Pew sI´n-\n∂v Bgw- Ip-d™ Pem-i-
b-ß-fp-≠m-Ip-∂p. Bgw- Ip-d™ CØcw Pem-i-b-
ßsf πbmkv (Playas) F∂p -hn-fn-°p-∂p. _mjv]o-
I-c-Ww- \n-anØw Pe-Øn\v A[n-I-Imew \ne-
\n¬°m-\m-Im-Ø-Xn-\m¬ ChnsS kar-≤-amb eh-
W-\n-t£-]-ßƒ cq]-s∏-Sp-∂p. eh-W-ß-fm¬ aqS-s∏´
πbm-ka-X-e-ßsf Bƒ°-en- ̂ vfm-‰p-Iƒ (Alkali flats)

F∂p- hn-fn-°p-∂p.

A]-h-l\ K¿Ø-ßfpw (Deflation hollows),
KplIfpw (Caves)

Htc -Zn-i-bn¬ ÿnc-am-bn- hoip∂ Im‰v A]-£-
b-hn-t[-b-amb inem-]-Zm¿Y-ßfpw aÆpw FSp-Øp-
b¿Øp-∂-Xn-eqsS Bgw -Ip-d™ K¿Ø-ßƒ cq]-
s∏-Sp-∂p. Cu K¿Ø-ßsf A]-h-l\ K¿Ø-ßƒ
(Deflation hollows) F∂p- hn-fn-°p-∂p. A]-h-l\w
aqew inem-{]-X-e-ß-fn¬ \nc-h-[n-bmb sNdp-Ipgn-
Ifpw hnShp-Ifpw cq]-s∏-Sp-∂p. Im‰n-eqsS hs∂-
Øp∂ aW¬Ø-cn-Iƒ inem-ap-J-ß-fn¬ kΩ¿Zhpw
Dc-kepw G¬∏n-°p-∂-Xn-\m¬ hnZ-c-ßƒ (Blow outs)
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krjvSn -°p-∂p. CØcw hnZ-c-ßƒ IqSp-X¬
BgØnepw ]c-∏nepw hnI-kn-°p-∂-Xn-eqsS {ItaW
Kpl-Iƒ (Caves) cq]-s∏-Sp-∂p.

Iq¨in-e-Iƒ (Mushroom rocks), ]oT-in-e-Iƒ
(Table rocks), s]U-Ã-ep-Iƒ (Pedestals)

Im‰ns‚ A]-c-Z-\-Øn\v hnt[-b-ambn acp-`q-an-I-
fnse ]e inem-cq-]-ßƒ°pw Ffp-∏-Øn¬ tXbvam\-
ap-≠m-Ip-∂p. IqWns‚ BIr-Xn-bn¬ IS™v an\pk-
s∏-Sp-Ønb {]Xn-tcm-[-ti-jn-bp≈ Nne inem-ti-jn-
∏p-Iƒ _m°n-bm-hp-∂p. CØcw `qcq]-ßƒ°v
Dcp≠ ]nb¿ BIr-Xn-bn-ep≈ Xe∏pw Xmc-X-tay\
timjn® I¬Xq-Wp-I-fp-am-Wp-≠m-bn-cn-°p-I. Nne
kml-N-cy-ß-fn¬ ]oT-k-am-\-ambn ]c-∂-{]-X-e-
tØmSp-Iq-Sn-tbm ine-Iƒ Fgp-∂p-\n¬°p∂hn[-
Øntem inem-ti-jn-∏p-I-ƒ ImWm-\m-Ip-∂p.

Im‰ns‚ {]h¿Ø-\-Øn-eq-sSbpw {]X-e-{]-f-b-Øn-eq-
sSbpw krjvSn-°p∂ `qcq-]-ßƒ ]´n-I-s∏-Sp-Øp-I.

\nt£-]-W-̀ q-cq-]-ßƒ

inem-]-Zm¿Y-ßsf Xcw-Xn-cn-°m≥ tijn-bp≈
A]-c-Z\ klm-bn-bmWv Im‰v. Im‰ns‚ thK-X-
bv°\p-k-cn®v Ah hyXy-kvX- h-en-∏-Øn-ep≈ a¨X-
cn-Isf ]d-Ønbpw Dcp-´nbpw sIm-≠p-t]m-Ip-∂p.
Cßs\ sIm-≠p-t]m-Ip∂ Ah-k-c-Øn¬Xs∂
hkvXp-°ƒ Xcw-Xn-cn-°-s∏-Sp-∂p. Im‰ns‚ thKX
Ipd-bm≥ XpS-ßp-∂-tXmsS hen-∏-Øn-\-\p-k-cn®v
aW¬X-cn-Iƒ Xmtgbv°-Sn-bpw. AXn-\m¬ Im‰ns‚
\nt£-]-W`q-cq-]-ß-fn¬ hkvXp-°-fpsS hen-∏-Øn-
\-\p-k-cn-®p≈ hy‡-amb Xcw-Xn-cnhv {]I-S-am-Wv.
Fhn-sSbpw Im‰p-≈-Xn-\m¬ kar-≤-amb t{kmX pw
Htc-Zn-i-bn¬ ÿnc-ambn Im‰p-ho-ip-Ibpw sNøp∂
a‰p -{]-tZ-i-ß-fnepw acp-̀ q-an-bn-se-t]mse \nt£-]W-
`qcq-]-ß-fp-≠m-Imw.

aW¬taSpIƒ (Sand dunes)

hc≠ DjvW-a-cp-̀ q-an-I-fmWv aW¬taSp-Iƒ cq]-
s∏ -Sp -∂-Xn\ v A\p -Iq -e -amb {]tZ -i -ßƒ.
aW¬taSpIƒ°v XpS-°-an-Sp-∂Xv Im‰ns‚ k©m-c-
Øn\v XS -ap-≠m-Ip-tºm-gm-Wv. sshhn-[y-am¿∂-X-
c-Øn¬ aW¬taSpIƒ ImWm-\mIpw (Nn{Xw 7.16).

_¿°≥kv (Barchans)

N{µ-°-e-bpsS BIr-Xnbpw Im‰ns‚ k©m-c-Zni-
bn¬ hf-cp∂ Nnd-Ip-Iƒt]mse A{K-ß-fp-ap≈
aW¬taSp-I-fmWv _¿°-\p-Iƒ. Gsd-°psd \nc-
∏mb Xe-ß-fn¬ anX-th-K-Ønepw ÿnc-Zn-i-bnepw
aW¬Ø-cn-Iƒ hln-®p-sIm≠p Im‰p-ho-ip-tºm-gmWv
_¿°-\p-Iƒ cq]w-sIm-≈p-∂-Xv. ̀ mKn-I-ambn kkym-
hr-X-amb aW¬∏-c-∏p-I-fn¬ ]mc-t_m-fnIv (Parabolic

dune) aW¬taSp-Iƒ cq]-s∏-Sp-∂p. Im‰ns‚ Znibv°p
am‰-an-√msX Xs∂ hn]-co-X-Zo-i-bn¬ hnI-kn-°p∂
_¿°-\p-I-fmWv ]mc-t_m-fnIv taSp-Iƒ. _¿°-\p-
I-tfmSv kmay-ap-s≠-¶nepw AXn¬\n∂pw hyXy-kvX-
ambn Hcp Nnd-Ip-am-{X-ap≈ aW¬Iq-\-I-fmWv ko^p-
Iƒ (Seif). Im‰ns‚ Zni-bn¬ am‰-ap-≠m-Ip-∂-Xn-\m-
emWv ko^p-Iƒ cp]w-sIm-≈p-∂-Xv. ko^p-I-fpsS
Nnd-Ip-Iƒ IqSp-X¬ Db-c-Ønepw \of-Ønepw
hf-cp-∂p.

Im‰ns‚ Zni-bn¬ ÿnc-Xbpw aW¬Ø-cn-I-fpsS
Af-hn¬ Ipd-hp-ap-≈-t∏mƒ A\p-ssZ¿Ly aW¬taSp-
Iƒ (Logitudinal dunes) cq]-s∏-Sp-∂p. KWy-amb \of-
Ønepw Db-cw -Ip-d™pw CØcw aW¬\n-c-Iƒ
ImW-s∏-Sp-∂p. Im‰ns‚ Znibv°v ew_-am-bmWv hne-
ß≥ aW¬taSp-Iƒ (Transverse dune) cq]w-sIm-≈p-
∂-Xv. Im‰ns‚ Znibv°v IpdpsI \of-Øn¬ ÿnXn-
sN-øp∂ aW¬t{km-X-kp-Ifpw ÿnc-Zn-i-bn-ep≈
Im‰p-amWv CØcw aW¬Iq-\-Iƒ°v Imc-Ww.
CØcw aW¬Iq-\-Iƒ hfsc \of-Ønepw Ipd™
Db-c-Øn-ep-am-bn-cn-°pw. [mcmfw aW¬ e`yamIp-∂-
tXmsS km[m-cW aW¬taSp-Iƒ ]c-kv]cw tN¿∂v
Ah-bpsS BIr-Xnbpw kzm`m-hn-I-k-hn-ti-j-X-Ifpw
\jvS -am -Ip -∂p. acp -`q -an -I -fnse an°-hmdpw
aW¬taSpIƒ°v ÿm\-am‰w kw`-hn-°m-dp-≠v.
F∂m¬ GXm\pw Nne aW¬taSp-Iƒ am{X-amWv
ÿmbn-bmbn- I-≠p-h-cp-∂-Xv, {]tXy-In®v P\-hmk
taJ-e-I-tfm-S-Sp-Øp-≈-h.

A\p-ssZ¿Ly aW¬Iq\

]mc-t_m-fnIv
aW¬Iq\

_¿°≥

ko^p-Iƒ

h
ne

-ß
≥

 a
W

¬
I

q\
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1. icn-bmb DØcw Xnc-s™-Sp-sØ-gp-Xp-I.

  (i) Nph-sS- \¬In-bn-´p≈ `qcq-]hn-I-k-\-Øns‚ GXv L´-Øn-emWv Xmgvh-c-bpsS ASn-Ø´ns\ XmgvØp∂
hn[-Øn-ep≈ A]-c-Z\w kPo-h-am-Ip-∂-Xv?

(a) bph-Xz-L´w (c) bph-Xz-am¿∂- L-́ -Øns‚ XpS-°-Øn¬

(b) bph-Xz-am¿∂- L-́ -Øn-s\m-Sp-hn¬ (d) hm¿[-Iy-L´w

 (ii) sN¶p-Øm-bXpw ]Sn-Iƒ°v kam-\-hp-amb Ncn-hp-I-tfm-Sp-Iq-Snb AKm-[-Xm-gvh-c-Isf F¥v t]cn¬ Adn-b-
s∏-Sp∂p?

(a) U-cq]-Xm-gvhc (c) A‘-Xm-gvhc

(b) Kncn-I-µcw (d) Im\y¨

(iii) NphsS X∂n-´p-≈-h-bn¬ _e-IrX A]-£-b-{]-{In-b-I-tf-°mƒ cmknI A]-£-b-{]-{Inbbv°v ap≥Xq-°-
ap≈ {]tZiw GXv?

(a) B¿{Z-ta-Je (c) hc-≠-ta-Je (acp-̀ q-an-ta-J-e)

(b) NpÆm-ºpI¬ta-Je (d) lnam-\o-bta-Je

(iv) X∂n-́ p-≈-h-bn¬ ‘Lapies’ F∂ ]Z-Øn\v icn-bmb \n¿h-N-\-taXv?

(a) sNdptXm CS-Øcw hen-∏-Øn-ep-≈tXm Bb Bg w-Ip-d™ K¿Øw

(b) apI-fn¬ hrØm-Im-chpw Xmtgbv°v tNm¿∏ns‚ BIr-Xn-b-pap≈ apJ-tØm-Sp-Iq-Snb ̀ qcq]w

(c) apI-fn¬\n∂pw Xp≈n-I-fmbn Pew hogp-∂-Xn-eqsS cp]w-sIm-≈p∂ ̀ qcq]w

(d) aq¿®tb-dnb inem-X-e-∏p-I-tfmSpw \nc-I-tfm-Spw-Iq-Snb \nc-∏n-√m-Ø -{]-Xew

 (v) ]n∂nepw hi-ß-fnepw \X-a-[ym-Ir-Xn-bn-ep≈ Db¿∂- `n-Øn-I-tfm-Sp-Iq-Snb Bghpw \ofhpw hnkvXr-Xn-
bp≈ XS-ßƒ GXv t]cn¬ Adn-b-s∏-Sp∂p?

(a) kn¿°v (c) em‰-d¬ samsdbv≥

(b) lnam-\o-bXm-gvhc (d) FkvI¿

2. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 30 hm°n¬ Ihn-bmsX DØc--sa-gp-Xp-I:

(i) ]md-I-fn¬ cq]-s∏-Sp∂ h{I-h-e-b-ßfpw F°¬ ka-X-e-ß-fnse h{I-h-e-b-ßfpw F¥mWv kqNn-∏n-°p-
∂Xv?

(ii) Xmgvhc kn-¶p-Iƒ AYhm Dhm-e-I-fpsS cq]o-I-cWw hni-Z-am-°p-I.

(iii) NpÆm-ºpI¬ {]tZ-i-ß-fn¬ D]-cn-X-e-\o-scm-gp-°n-s\-°mƒ IqSp-X¬ ̀ qK¿ -̀\o-scm-gp-°m-Wp-≈-Xv. Imc-W-
sa¥v?

(iv) lnam-\o-bXm-gvh-c-I-fn¬ \of-Øn¬ cq]w-sIm-≈p∂ Nne \nt£-]-̀ q-cq-]-ßƒ ImWmw. Ah-bpsS ÿm\hpw
Adn-b-s∏-Sp∂ t]cp-Ifpw Fgp-Xp-I.

(v) acp-`q-an-{]-tZ-i-ß-fn¬ Im‰v `qcq]cq-]o-I-c-W-{]-h¿Ø\w \n¿h-ln-°p-∂-sX-ß-s\-bmWv? acp-`q-an-I-fnse
A]-c-Z-\-̀ q-cq-]-ßƒ krjvSn-°p-∂-Xn\v Imc-W-amb i‡n Im‰v am{X-amtWm?

3. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 150 hm°n¬ Ihn-bmsX DØ-c-sagp--Xp-I.

(i) B¿{Z-ta-J-e-I-fnepw hc-≠-ta-J-e-I-fnepw D]-cn-X-e-`q-cq-]-ßƒ krjvSn-°p-∂-Xn¬ Hgp°v sh≈w Xs∂-
bmWv G‰hpw \n¿Wm-b-I-amb i‡n. hni-Z-am-°p-I.

(ii) B¿{Z-Im-em-hÿm taJ-e-I-fnepw hc-≠-Im-em-hÿm taJ-e-I-fnepw NpÆmºvI√v XnI®pw hyXy-kvX-
kz-`mhw ]pe¿Øp-∂p. F¥p-sIm≠v? NpÆm-ºp-I¬{]-tZ-i-ß-fnse G‰hpw {]I-Shpw X\-Xp-amb
`qcq-]o-I-c-W-{]-{Inb GXv? AXns‚ ̂ e-ßƒ Fs¥√mw?

(iii) Db¿∂ ]¿h-X-ßsf tXbvam-\-Øn-eqsS Db-cw- Ip-d™ Ip∂p-Ifpw ka-X-e-ß-fpam°n XmgvØp∂ lnam-\n-
I-fpsS {]h¿Ø\w F{]-Im-c-amWv \n¿h-ln-°-s∏-Sp-∂Xv?

t{]mPIvSv {]h¿Ø\w

\nß-fpsS Np‰p-]m-Sp-ap≈ ̀ qcp-]-ßƒ, ̀ ua-h-kvXp-°ƒ, ̀ ua-{]-{In-b-Iƒ F∂nh Xncn-®-dn-bpI.

tNmZy-ßƒ



Imem-hÿ

Cu bqWn-‰n¬ N¿® sNøp-∂Xv:

$ A¥-co£w ˛̨  D≈-S-°hpw LS-\bpw; Zn\m-h-ÿbp-sSbpw Imem-h-ÿ-bp-sSbpw

LS-I-ßƒ

$ kuc-hn-In-cWw ̨ ˛ ]X-\-tImWpw hnX-c-Whpw; ̀ qan-bpsS Xm]-_-P‰v ̨ ˛ A¥-co-£-

Øns‚ NqSm-Iepw XWp-°epw (kw\-b-\w, kwh-l-\w, ̀ ua-hn-In-c-Ww, A`n-h-l-\w);

Dujvamhv ˛̨  Dujvam-hns\ \nb-{¥n-°p∂ LS-I-ßƒ; Dujvam-hns‚ hnX-cWw ˛̨

Xnc-›o-\hpw ew_hpw; Xm]-hn]cybw

$ a¿Zw ̨ ˛ a¿Z-ta-J-e-Iƒ; Im‰p-Iƒ, - BtKm-f-hm-X-ßƒ ̨ ˛ Imen-I-hm-X-ßƒ; {]mtZ-

inI hmX-ßƒ, hmbp-k-©-bhpw hmX-ap-J-ß-fpw, DjvW-ta-J-e ̨ ˛ Dt]m-jvW-ta-Jem

N{I-hm-X-ßƒ

$ h¿jWw ̨ ˛ _mjv]o-I-cWw; L\o-I-cWw ̨ ˛ Xpjmcw ̨ ˛ lnaw, aqS¬a-™v, t\¿Ø

aqS¬a-™v, taL-ßƒ; ag ̨ ˛ ag-bpsS hnhn[ Xc-ßƒ ̨ ˛ BtKm-f-hn-X-cWw

$ temI Imem-h-ÿ-Iƒ ˛̨  h¿Ko-I-cWw (sI∏≥) lcn-X-Kr-l-{]-̀ mhw ˛̨  BtKm-f-

Xm-]-\hpw Imem-hÿm am‰-ßfpw

bqWn‰v

IV



A¥-co£w ̨
kwc-N-\bpw LS-\bpw

hmbp-hn-√msX a\p-jy\v Pohn-°m-\m-Iptam? hni-°p-
tºmƒ \mw `£Ww Ign-°p-Ibpw Zmln-°p-
tºmsgms° sh≈w IpSn-°p-Ibpw sNøp-∂p.
F∂m¬ Hmtcm  \nan-jhpw \mw izkn-°p-∂p. F√m
Poh-Pm-e-ß-fp-sSbpw \ne-\n¬]n\v hmbp AXy-¥m-
t]-£n-X-am-Wv. a\p-jy-\pƒs∏´ Poh-Pme-ßƒ°v
`£-Whpw Pe-hp-an-√msX Xmc-X-tay\ IqSp-X¬
kabw Pohn-°m-\m-Ip-∂p, F∂m¬ izmk-hm-bp-hn-
√msX GXm\pw an\n-́ p-Iƒ t]mepw Pohn-°m-\m-In√.
AXp-sIm≠v Xs∂ A¥-co-£sØ°pdn®v hni-Z-
ambn a\-kn-em-t°-≠-Xp-≠v. hyXykvX hmX-I-ß-
fpsS Hcp an{in-X-amb A¥-co£w `qansb Np‰n
ÿnXn sNøp-∂p. a\p-jy\pw a‰v P¥p-°ƒ°pw Poh-
hm-bp-hmb HmIvkn-P\pw kky-ßƒ°v Im¿_¨
ssU HmIvk-sskUpw Bh-iy-amb Af-hn¬
A¥co£w Dƒs°m-≈p-∂p.

`qan-bpsS Ahn-`m-Py-L-S-I-amb hmbp-]n-fi-
Øns‚ 99% ˛hpw `utam-]-cn-X-e-Øn¬\n∂pw 32
Intem-ao-‰-dp-Iƒ°p-≈n-emWv ÿnXn sNøp-∂-Xv.
A¥-co£ hmbp-hns‚ km∂n[yw \ap°v Xncn-®-dn-
bm-\m-Ip-∂Xv Im‰v hoip-tºmƒ am{X-am-Wv.

A-¥-co-£-Øn¬ Hmtkm-Wns‚ A`m-h-Øn¬ \ap-
s°¥p kw`-hn-°p-sa∂v \nßƒ°v Duln-°m≥
Ign-bptam?

A¥-co-£-Ønse D≈-S°w
(The Composition of the Atmosphere)

hnhn-[- X-c-Øn-ep≈ hmX-I-ß-fpw Pe-_m-jv]hpw
s]mSn-]-S-e-ß-fp-amWv A¥-co-£-Øn¬ AS-ßn-bn-cn-
°p∂ {][m-\- LS-I-ßƒ. A¥-co-£-Øns‚ Db¿∂
Xe-ß-fn-te°v t]mIpw-tXmdpw hmX-Iß-fpsS
A\p]m-X-Øn¬ hyXymkw I≠p-h-cp-∂p. AXp-
t]mse Dbcw IqS-p∂-Xn-\-\p-k-cn®v HmIvkn-Ps‚
Afhv Ipd-bp-Ibpw 120 Intem-ao-‰¿ FØp-tºm-
tg°pw hfsc \n m-c-amb Af-hn¬ am-{X-ambnØocp-
Ibpw sNøp-∂p. `utam-]-cn-X-e-Øn¬\n∂pw GI-
tZiw 90 Intem-ao-‰¿ Db-c-Øn¬hsc am{Xsa A¥-
co-£-Øn¬ Im¿_¨ ssU HmIvsskUns‚bpw
Pe-_m-jv]Øns‚bpw km∂n[y--ap-≈q.

]´nI 8.1 : A¥-co-£-Ønse ÿnc-hm-X-I-ßƒ

ÿnc-hm-XI-ßƒ kq{X-hmIyw hym]vXw (%)

ss\{S-P≥ N
2

78.08

HmIvkn-P≥ O
2

20.95

B¿K¨ Ar 0.93

Im¿_¨ ssU
HmIvsskUv CO

2
0.036

\ntbm¨ Ne 0.002

loenbw He 0.0005

{In]vt‰m¨ Kr 0.001

knt\m¨ Xe 0.00009

ssl{U-P≥ H
2

0.00005

hmX-I-ßƒ (Gases)

A¥-co-£-Øn¬ AS-ßn-bn-cn-°p∂ hmX-I-ß-
fpsS 99 iX-am-\hpw ss\{S-P\pw (78%) HmIvkn-P\p
(21%) amWv. sNdnb Af-hn¬am{Xw (1%) A¥-co-£-
Øn¬ AS-ßn-bn-cn -°p∂ a‰v hmX-I-ß-fmWv
B¿K¨, Im¿_¨ ssU HmIvssk-Uv, \ntbm¨,
loen-bw, ssl{U-P≥ XpS-ßn-b-h. ̀ q-an-bnse Imem-
hÿsb kzm[o-\n-°p∂ {][m-\- hm-X-IamWv
Im¿_¨ ssU HmIvssk-Uv. Cu hmXIw
kuchnIn-c-W-Øn\v kpXm-cyhpw F∂m¬ ̀ ua-hnIn-
c-W-Øn\v AXm-cy-hp-am-Wv. `ua-hn-In-c-W-Øn¬
Ipd®p-`mKw A¥-co-£-Ønse Im¿_¨ ssU
HmIvsskUv BKn-cWw sNøp-Ibpw ̀ utam-]-cn-X-e-
Øn-te°v {]Xn-̂ -en-∏n-°p-Ibpw sNøp-∂p. CXmWv
lcn-X-Kr-l-{]-̀ m-h-Øn\v Imc-W-am-Ip∂Xv.

ta¬∏-d™ hmX-I-ß-fn¬ Im¿_¨ ssU HmIv-
sskUv HgnsI an°- hm-X-I-ß-fp-tSbpw Afhv
A¥co-£-Øn¬ ÿmbn-bmbn \ne\n¬°p-∂p.
Ign™ Nne Zi-I-ß-fmbn ssPh C‘-\-ß-fpsS
Aan-X-amb D]-tbm-Kw- ImcWw A¥-co-£-Øn¬
Im¿_¨ ssU HmIvssk-Uns‚ Afhv {Iam-Xo-X-
ambn h¿[n-®p -h-cp∂p. A¥-co-£-Øn¬ Im¿_¨
ssU HmIvssk-Uns‚ h¿[\hv IqSp-X¬ ̀ ua-hn-In-
cWw BKn-cWw sNøp-∂-Xn\pw X∑qew h¿≤n®
lcn-X-Kr-l-{]-̀ m-h-Øn\pw Imc-W-am-Ip-∂p. A¥-co-
£-Xm-]-\ne h¿[n-°p-∂Xn-\v CXv CS-bm°p∂p.
A¥-co-£-Ønse as‰mcp {][m-\-L-S-I-amWv
Hmtkm¨. `utam-]-cn-X-e-Øn¬ \n∂v 10 Intem-ao-

A[ymbw



A¥-co£w ̨ ˛ kwc-N\bpw LS-\bpw 81

‰¿ apX¬ 50 Intem-ao-‰¿ hsc Db-c-Øn-ep≈ `mK-
ØmWv Cu hmX-Iw I≠p-h-cp-∂-Xv. kqcy-\n¬\n∂v
{]k-cn-°p∂ amc-I-amb Aƒ{Sm-h-b-e‰v civan-Isf
BKn-cWw sNbvXv ̀ qan-bpsS Hcp c£m-I-h-N-ambn
h¿Øn-°p-∂Xv Cu A¥-co£]mfn-bm-Wv.

Pe-_mjv]w (Water Vapour)

XpS¿®-bmb am‰-Øn\v hnt[-b-am-bn-s°m-≠n-cn-
°p∂ Hcp A¥-co-£-L-S-I-amWv Pe-_m-jv]w. Ime-
tZ-i-t -̀Z-ßƒ°-\p-kr-X-ambn A¥-co-£-Ønse Pe-
_mjv]--Øns‚ Af-hn¬ hyXymkw I≠p-hcp--∂p.
AXp-t]mse Dbcw IqSpt¥mdpw CXns‚ Afhv
Ipd™v hcp-∂-Xm-bn- Im-Wmw. DjvW-ta-J-em-{]-
tZiØv hmbp-hn¬ GI-tZiw 4 iX-am-\-tØmfw Pe-
_m-jv]-amWv AS-ßn-bn-´p-≈-sX-¶n¬ hc-≠Xpw
XWp-Ø-Xp-amb acp-̀ q-an-I-fnepw XWpØ {]tZ-i-ß-
fnepw hmbp-hn¬ Pe-_m-jv]-Øns‚ Afhv Hcp
iXam-\-Øn¬ Ipd-hm-Wv. `qa-[ytcJm-{]-tZ-i-Øp-
\n∂v {[ph-ßfn-te°v t]mIpw-tXmdpw A¥-co-£-
Ønse Pe-_m-jv]-Øns‚ Afhv Ipd-™p-h-cp-∂p.
kqcy-\n¬ \n∂p≈ hnIn-cW-sØ BKn-cWw sNøp-
∂-tXm-sSm∏w `ua-hn-In-c-WsØ XS-™p-\n¿Øn
`utam-]-cn-X-e-Øn¬ IqSp-X¬ NqtSm XWpt∏m
C√msX Hcp ]pX-∏p-t]mse \ne-\n¬°p∂ A¥-co-
£-L-S-I-amWv Pe-_m-jv]w.

s]mSn-]-S-e-ßƒ (Dust Particles)

hyXykvX t{kmX- p-I-fn¬\n∂v FØn-t®cp∂
IS-ep-∏v, Nmcw, ]qsºm-Sn, D¬°m-i-I-eßƒ, t\¿Ø
a¨X-cn-Iƒ XpS-ßnb sNdnb Jc-]-Zm¿Yßfpw
A¥-co£w Dƒs°m-≈p∂ s]mSn-]-S-e-ßƒ km[m-
c-W-bmbn I≠p-h-cp-∂Xv A¥-co-£-Øns‚ ̀ utam-
]-cn-X-e-Øn-t\m-S-SpØ ̀ mKß-fn-em-Wv. Xm]-kw-h-l\
{]{In-b-bn-eqsS Cu [qfnI-W-ßƒ Db-c-ß-fn-se-
Øp∂p. Dt]m-jvW-ta-Je {]tZ-i-ß-fnepw an-tXm-
jvW-ta-Jem {]tZi-ß-fnepw hoip∂ hc≠ Im‰p-
aqew Cu {]tZ-i-ß-fnse A¥-co-£-Øn¬ `qa-[y-
tc-Jm-{]-tZ-i-ßsf At]-£n®v s]mSn-]-S-e-ßƒ IqSp-
X-embn ImW-s∏-Sp-∂p.

A¥-co-£-Øn¬ L\o-I-cW a¿a-ß-fmbn
(Hydroscopic nuclei) h¿Øn-°p∂ s]mSn-]-S-e-ßsf
Np‰n \ocmhn L\o-̀ -hn-®mWv taL-ßƒ cq]w-sIm≈p-
∂-Xv.

A¥-co-£-Øns‚ LS\
(Structure of the Atmosphere)

hyXykvX km{µ-Xbpw Xm]-\n-e-bp-ap≈ ]mfn-
Iƒ Dƒs∏-Sp-∂-XmWv A¥-co-£w. ̀ utam-]-cn-X-e-
Øn¬ \n∂v apI-fn-tem v́ t]mIpw-tXmdpw hmbp-hns‚
km{µX Ipd-™p-h-cp-∂p. Dujvam-hns‚ hyXn-bm-\-

Øns‚ ASn-ÿm-\-Øn¬ A¥-co-£sØ A©v
hyXykvX ]mfn-I-fmbn Xncn-°mw. t{Smt∏m-kv̂ n-b¿,
kv{Smt‰m-kv̂ n-b¿, antkm-kv̂ n-b¿, Ab-tWm-kv̂ n-
b¿, FIvtkm-kv̂ n-b¿ F∂n-h-bm-W-h.

t{Smt∏m-kv^n-b¿ (Troposhere )

A¥-co-£-Øns‚ G‰hpw XmgsØ ]mfn-bmWv
t{Smt∏m-kv̂ n-b¿. ̀ utam-]-cn-X-e-Øn¬\n∂pw icm-
icn 13 Intem-ao-‰-dmWv CXns‚ Db-cw. Cu ]mfnbpsS
hym]vXn {[ph-{]-tZ-iØv 8 Intem-ao-‰¿ hscbpw ̀ qa-
[y-tc-Jm-{]-tZ-iØv 18 Intem-ao-‰¿ hscbpamWv. ̀ qa-
[y-tc-Jm-{]-tZ-i-ß-fn¬ i‡-amb kwh-l-\-{]-hm-l-
Øm¬ Xm]w Db-c-ß-fn-te°p {]k-cn-°p-∂-Xp-sIm-
≠mWv Cu {]tZ-i-ß-fn¬ t{Smt∏m-kv^n-b-dns‚
hym]vXn IqSn-bn-cn-°p-∂-Xv. s]mSn-]-S-e-ßfpw Pe-_m-
jv]hpw G‰hpw IqSp-X¬ AS-ßn-bn-cn-°p∂ A¥-
co-£-a-fi-e-am-Wn-Xv. a™v, ag, Im‰v XpS-ßnb F√m-
X-c-Øn-ep-ap≈ A¥-co-£-{]Xn-̀ mk-ßfpw I≠p-h-
cp-∂Xpw Cu afi-e-Øn-em-Wv. Cu A¥-co-£-]m-
fn-bn¬ ̀ utam-]-cn-X-e-Øn¬\n∂v Hmtcm 165 ao‰¿ Db-
c-Ønepw 1o sk¬jykv F∂ \ne-bn¬ Xm]-\ne
Ipd-™p-h-cp-∂p. `qan-bnse F√m Xc-Øn-ep-ap≈
ssPh-{]-h¿Ø-\-ßfpw \S-°p-∂Xv  Cu A¥-co-£
`mK-Øm-Wv. t{Smt∏m-kv̂ n-bdns\ kv{Smt‰m-kv̂ n-b-
dn¬\n∂pw th¿Xn-cn-°p∂ kw{I-aW taJ-e-bmWv
t{Smt∏m∏m-kv. `qa-[y-tc-Jm-{]-tZ-iØn\p apI-fn-¬
t{Smt∏m∏mknse GI-tZi Xm]-\ne -80o C Dw {[ph-

Nn{Xw 8.1 : A¥-co-£-Øns‚ LS\

FIvtkm-kv^n-b¿

sX¿tamkv^n-b¿

antkmkv^n-b¿

antkmkv^n-b¿

kv{Smt‰m-t∏mkv

kv{Smt‰m-kv^nb¿

kv{Smt‰m-t∏mkv
t{Smt∏m-kv^n-b¿

Dujvamhv (o sk¬jykv)

D
∂

X
n (

I
n.a

o.
)



`uXn-I-̀ q-an-imkv{Xw: ASn-ÿm-\-L-S-I-ßƒ82

{]-tZ-Øv -45o C Dw BWv. t{Smt∏m-t∏m-knse
Xm]\ne GI-tZiw ÿnc-am-Wv.

kv{Smt‰m-kv^n-b¿ (Stratosphere)

t{Smt∏m-kv^n -b-dn\v sXm´p -ap -I-fn -ep≈
A¥co£]mfn-bmWv kv{Smt‰m-kv̂ n-b¿. Cu ]mfn
`utam-]-cn-X-e-Øn¬ \n∂v icm-icn 50 Intem-ao-‰¿ hsc
hym]n®v InS-°p∂p. A¥-co-£-Ønse G‰hpw {][m\-
s∏´ ]mfn-bmb Hmtkm¨ ]mfn kv{Smt‰m-kv̂ n-b-dn-em-
Wv. kqcy-\n¬\n∂v {]k-cn-°p∂ G‰hpw A]-I-S-Im-
cn-bmb Aƒ{Sm-h-b-e‰v civan-Isf BKncWw sNbvXv
`qan-bpsS Hcp c£m-I-h-N-ambn h¿Øn-°p-∂Xv
Hmtkm¨ ]mfn-bm-Wv.

antkm-kv^n-b¿ (Mesosphere)

kv{Smt‰m-kv^n-b-dn\v apI-fn¬ 80 Intem-ao-‰¿
Dbcw- hsc hym]n-®p-In-S-°p∂ A¥-co-£-]m-fn-bmWv
antkm-kv̂ n-b¿. Dbcw IpSpw-tXmdpw Cu ]mfn-bnse
Xm]-\ne Ipd-™p-h-cp-∂-Xmbn ImWmw. ̀ utam-]-cn-
X-e-Øn¬ \n∂v 80 Intem-ao-‰¿ Db-c-Øn¬ FØp-
tºm-tg°pw Xm]-\ne -100oC hsc Xmgp-∂p. antkm-
kv̂ n-b-dns‚ G‰hpw apI-fn-esØ ̀ mKw antkm-]mkv
(Mesopause) F∂-dn-b-s∏-Sp-∂p. antkm-kv^n-b-dn\v
apI-fn¬, 80 Intem-ao-‰-dn\pw 400 Intem-ao-‰-dn\pw
CSbn¬ ÿnXn-sN-øp∂ afi-e-amWv Ab-tWm-

kv^n -b¿ (Ionosphere). sshZyp -Xn -Nm¿Pp≈
Atbm¨ I-Wn-I-I-fpsS km∂n-[y-ap-≈-Xp-sIm-
≠mWv Cu ]mfnsb Ab-tWm-kv̂ n-b¿ F∂p hnfn-
°p-∂-Xv. ̀ qan-bn¬\n∂pw Ab-bv°p∂ tdUntbm Xcw-
K-ßsf {]Xn-̂ -en-∏n®v ̀ qan-bn-te°pXs∂ Xncn-®-b-
bv°p-∂Xv Cu ]mfn-bm-Wv. Dbcw IqSpw-tXmdpw Xm]-
\ne IqSn-h-cp∂ kz`m-h-amWv Cu ]mfn-°p-≈-Xv.

FIvtkm-kv^n-b¿ (Exosphere)

A¥-co-£-Ønse G‰hpw apI-fn-esØ ]mfn-
bmWv FIvtkm-kv^n-b¿. Cu ]mfn-sb-°p-dn®v
]cnanX-amb Adn-hp-Iƒ am{Xsa \ap°v e`n-®n-́ p-≈q.
Cu ]mfn-bnse hmbp X∑m-{X-I-fpsS km∂n[yw
{ItaW t\¿Øp-h-cn-Ibpw _ln-cm-Im-i-tØ°v ebn-
°p-Ibpw sNøp-∂p. 400 Intem-ao-‰-dn\v apI-fn¬
ÿnXn sNøp∂ Cu ]mfn _ln-cm-Im-i-tØmSv
tN¿∂p InS-°p-∂p.
Imem-hÿm LS-I-ßƒ

`utam-]-cn-X-e-Ønse Pohs‚ \ne-\n¬∏n-t\bpw
Imem-hÿmam‰-ß-sfbpw kzm[o-\n-°p∂ A¥-
co£-L-S-I-ßfmWv Dujvam-hv, a¿Zw, Im‰v, B¿{ZX,
taL-ßƒ, h¿jWw XpS-ßn-b-h. Cu LS-I-ß-sf-
Ip-dn®v 9, 10, 11 A[ym-b-Øn¬ hni-Z-ambn {]Xn-]m-Zn-
®n-́ p-≠v.

1. icn-bp-Øcw Xnc-s™-Sp-sØ-gp-Xp-I.

  (i) Xmsg sImSp-Øn-cn-°p-∂-h-bn¬ GXv hmX-I-amWv A¥-co-£-Øn¬ IqSp-X-embn AS-ßn-bn-cn-°p-∂-Xv?
(a) HmIvkn-P≥ (c) B¿K¨
(b) ss\{S-P≥ (d) Im¿_¨ ssU HmIvsskUv

 (ii) a\p-jy\v G‰hpw D]-Imc-{]-Z-amb A¥-co-£-]m-fn-tb-Xv?
(a) kv{Smt‰m-kv̂ n-b¿ (c) antkm-kv^n-b¿
(b) t{Smt∏m-kv^n-b¿ (d) Ab-tWm-kv^n-b¿

(iii) IS-ep-∏v, ]qsºm-Sn, Nmcw, [qaw, t\¿Ø-aÆv --̨ ˛ Ch _‘-s∏-´n-cn-°p-∂Xv?
(a) hmX-I-ßƒ (b) Pe-_mjv]w (c) s]mSn-]-S-e-ßƒ (d) D¬°-Iƒ

(iv) HmIvkn-Ps‚ Afhv G‰hpw \nkm-c-amb tXmXn¬ ImW-s∏-Sp∂ A¥-co£ Dbcw
(a) 90 In.ao. (b) 100 In.ao. (c) 120 In.ao. (d) 150 In.ao.

(v) Xmsg X∂n-cn-°p-∂-h-bn¬ GXp hmX-I-amWv kuc-hn-In-c-W-Øn\v kpXmcyam-b-Xpw `qan-bn¬\n∂v
Xncn®v t]mIp∂ ̀ ua-hn-In-c-W-Øn\v AXm-cy-am-bXpw (Opaque)?
(a) HmIvkn-P≥ (c) loenbw
(b) ss\{S-P≥ (d) Im¿_¨ ssU HmIvsskUv

2. Xmsg sImSp-Øn-cn-°p∂ tNmZy-ßƒ°v 30 hm°n¬ Ihn-bmsX DØ-c-sa-gp-Xp-I.
(i) A¥-co£w F∂-Xp-sIm≠v \nßƒ F¥mWv A¿Y-am-°p-∂Xv?
(ii) Zn\m-h-ÿ-tbbpw Imem-h-ÿ-tbbpw kzm[o-\n-°p∂ LS-I-ßƒ Fs¥√mw?
(iii) A¥-co-£-Øns‚ LS-\-sb-°p-dn®v hnh-cn-°p-I.
(iv) t{Smt∏m-kv^n-b¿ A¥-co-£-]m-fn-I-fn¬ G‰hpw {][m-\-s∏-´-Xm-bn-Øo-cp-∂-sX-¥psIm≠v?

3. Xmsg sImSp-Øn-cn-°p∂ tNmZy-ßƒ°v 150 hm°n¬ Ihn-bmsX DØ-c-sa-gp-Xp-I:
(i) A¥-co-£-Øns‚ LS\ hnh-cn-°p-I.
(ii) A¥-co-£-L-S\bpsS Nn{Xw-h-c®v `mK-ßƒ AS-bm-f-s∏-SpØn hnh-cn-°p-I.

tNmZy-ßƒ
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kuc-hn-In-c-Ww, Xm]-k-¥p-e-\w,
Dujvamhv

Np‰p-ap≈ hmbp-hns‚ km∂n[yw \nßƒ°v A\p-
`-h-s∏-Sm-dpt≠m? \Ωƒ hmbp izkn-°p∂ps≠-
¶nepw AXns‚ km∂n[yw Xncn-®-dn-bp-∂Xv hmbp
Nen-°p-tºmƒam-{X-am-Wv. hmbp Nen-°p-tºm-gmWv
Im‰v D≠m-Ip-∂-Xv. `qan-°p-Np‰pw hmbp Hcp Bh-
cW-ambn \ne-sIm-≈p-∂psh∂v ap≥ A[ym-b-Øn¬
]Tn-®n-́ p-≠v. hyXy-kvX-hm-X-I-ßƒ AS-ßn-bn-́ p≈
hmbp-hns‚ Ih-N-amWv A¥-co-£w. Cu hmX-I-
ßƒ `utam-]-cn-X-e-Ønse Pohs‚ \ne-\n¬∏n\v
Gsd klm-b-I-c-amWv.

kqcy-\n¬\n-∂m-Wt√m Du¿Pw `qan-bn-te-s°-
Øp-∂-Xv. kqcy-\n¬\n∂v `qan-bn-te-s°-Øp∂
Du¿PsØ Xncn®v iq\ym-Im-i-tØ°v hnIn-cWw
sNøp-∂p. X¬^-e-ambn ̀ qan Zo¿L-Imew NqSm-Im-
sXtbm XWp-°m-sXtbm \n¬°p-∂-p. AXp-t]mse
`qan-bpsS F√m {]tZ-i-ß-fnepw Htc-t]m-se-b√
Dujvamhv A\p-`-h-s∏-Sp-∂-Xv. Dujvam-hn-ep≈ Cu
hyXn-bm\w A¥-co-£-Ønse a¿Z-hy-Xym-k-ßƒ°v
Imc-W-am-Ip-∂p. CXv  Im‰ns‚ cq]-Øn¬ Xm]w
Hcp taJ-e-bn¬\n∂pw as‰mcp taJ-e-bn-te°v
ssIam‰w sNø-s∏-Sm≥ Imc -W-am -Ip -∂p.
A¥co£w NqSm-Ip-Ibpw XWp-°p-Ibpw sNøp∂
{]{In-b-Ifpw X¬^-e-ambn `utam-]-cn-X-e-Ønse
Xm]-hn-X-c-W -{]-{In-b-bp-amWv Cu A[ym-b-Øn¬
hni-Zo-I-cn-°p-∂-Xv.

kuc-hn-In-cWw (Solar Radiation)

kqcy-\n¬\n∂pw `utam-]-cn-X-e-Øn-se-Øp∂
Du¿P-Øns‚ Gdn-b-]¶pw {lkz-X-cw-K-cq-]-Øn-
emWv. CØ-c-Øn¬ `qan-bn-se-Øp∂ Du¿P-sØ-
bmWv kuc-hn-In-cWw F∂p ]d-bp-∂-Xv (Incom-

ing solar radition or Insolation).

`qan°v tKmf-k-am\mIr-Xn-bm-bXn-\m¬ A¥-co-
£-Øns‚ apIƒ∏-c-∏n¬ kqcy-civan Ncn-™mWv
]Xn-°p-∂-Xv. kutcm¿P-Øns‚ sNdnb Hc-fhp-am-
{Xsa ̀ utam-]-cn-X-e-Øn-se-Øp-∂p-≈q. kutcm¿Pw
Hmtcm an\n-́ nepw Htcm NXp-c-{i-sk‚n-ao-‰-dnepw icm-

icn 1.94 Itemdn F∂ \nc-°n-emWv A¥-co-£-
Øns‚ apIƒ∏-c-∏n-se-Øp-∂-Xv. kqcy\pw ̀ qanbpw
XΩn-ep≈ AI-e-Øn¬ hyXymkw hcp-∂-Xn-\-\p-
k-cn®v Hcp h¿j-Øn¬ A¥-co-£-Øns‚ D]-cn-`m-
KØv e`y-am-Ip∂ kutcm¿P-Øn¬ G‰-°p-d-®n-ep-
Iƒ D≠m-Ip-∂p. kqcy-\p-Np-‰p-ap≈ `qan-bpsS ]cn-
{I-a-W-th-f-bn¬ Hcp Zn\w `qan kqcy-\n¬\n∂v
G‰hpw AI-e-Øn-em-bn-cn°pw (152 Zi-e£w In.ao.
˛ Pqsse 4). `qan-bpsS Cu ÿm\-sØ-bmWv
kqtcym®w (Aphelion) F∂p hnfn-°p-∂-Xv. P\p-hcn
3-̨ mw XobXn ̀ qan kqcy\v G‰hpw ASp-Øm-bn-cn°pw
ÿnXnsNøp-∂Xv. ̀ qan-bpsS Cu ÿm\sØ kqcy-
k-ao-]Iw (Perihelion) F∂p hnfn-°p-∂p. Pqsse
4˛\v `utam-]-cn-X-e-Øn¬ ]Xn-°p∂ kutcm¿P-
Øns‚ Af-hn-t\-°mƒ A¬]w IqSp-X-emWv P\p-
hcn 3˛\v D≠m-Ip-∂-Xv. Ic-bp-sSbpw IS-en-s‚bpw
hnX-c-Whpw A¥-co-£-Nw-{I-a-Whpw Cu hyXym-
ksØ adbv°p-∂p.  AXp-sIm≠v `utam-]-cn-X-e-
Ønse ssZ\w-Zn\ A¥-co-£-ÿn-Xn-bn-ep-≠m-Ip∂
am‰-ßƒ°v Cu LS-I-ßƒ hen-b-tXm-Xn¬ Imc-
W-am-Im-dn-√.

`utam-]-cn-X-e-Ønse kuc-hn-In-c-W-Øns‚
G‰-°p-d-®n-ep-Iƒ

(Variability of Insolation at the Surface of the

Earth)

ÿe-Ime ka-b-t`-Z-ßƒ°-\p-k-cn®v ̀ ua-hn-I-
c-W-Øns‚ Af-hnepw Xo{h-X-bnepw G‰-°p-d-®n-
ep-Iƒ D≠m-Im-dp-≠v. kuc-hn-In-c-W-Ønse Cu
G‰-°p-d-®n-ep-Iƒ°v Imc-W-am-hp∂ LS-I-ßƒ
Xmsg ]d-bp-∂-h-bmWv: (1) kz¥w A®p-X-≠n-ep≈
`qan-bpsS {`aWw, (2) kqcy-c-ivan-I-fpsS ]X-\-
tIm¨, (3) Znh-k-Øns‚ ssZ¿Lyw, (4) A¥-co-
£-Øns‚ kpXm-cy-X, (5) `q{]-tZ-i-Øns‚ LS-
\bpw Ncn-hns‚ Zni-bpw. Ah-km-\sØ c≠p LS-
I-ßƒ kuc-hn-In-c-W-Øns‚ G‰-°p-d-®n-ep-Iƒ°v
sNdn-b-tXm-Xn¬ am{Xsa Imc-W-am-Ip-∂p-≈q.

A[ymbw
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kqcy-\p-Np-‰p-ap≈ ̀ qan-bpsS {`a-W-]-Y-Øn-ep≈
661/

2
 Un{Kn Ncn-hmWv hnhn[ A£mw-i-ß-fn¬ ]Xn-

°p∂ kuc-hn-In-c-W-Øns‚ Af-hns\ hf-sc-tbsd
kzm[o-\n-°p-∂-Xv. hnhn[ A£mw-i-ß-fnse hnjp-
h-ß-fn-ep≈ ]I-ens‚ -ssZ¿Ly-Øns‚ hyXn-bm\w
]´nI 9.1˛¬ \¬In-bn-´p-≈Xv {i≤n-°q.

A£mwiw 0° 20° 40° 60° 90°

Unkw-_¿ 22 12 aWn-°q¿ 10 aWn-°q¿ 48 an\n‰v 9 aWn-°q¿ 8 an\n‰v 5 aWn-°q¿ 33 an\n‰v 0

Pq¨ 21 12 aWn-°q¿ 13 aWn-°q¿ 12 an\n‰v 14 aWn-°q¿ 52 an\n‰v 18 aWn-°q¿ 27 an\n‰v 6 amkw

]´nI 9.1 : DØ-cm¿[-tKm-f-Ønse hk-¥-˛-i-cXv hnjp-h-ß-fnse ]I-ens‚ ssZ¿Lyw aWn-°q-dnepw an\n‰nepw

`qan-bnse kuc-hn-In-c-W-Øns‚ Af-hns\
kzm[o-\n-°p∂ {][m-\- L-S-I-amWv kqcy-c-ivan-I-
fpsS ]X-\-tIm¨. CXv Hcp ÿe-Øns‚ A£mw-
isØ B{i-bn-®n-cn-°p-∂p. A£mw-iw -Iq-Sp-∂-Xn-
\-\p-k-cn®v kqcy-c-ivan-Iƒ `qan-bn¬ ]Xn-°p-∂-
Xns‚ tImW-fhv Ipd-™n-cn-°pw. AXm-b-Xv, kqcy-
c-ivan-I-fpsS Ncnhv IqSn-bn-cn-°pw. Ncn-™p-]-Xn-
°p∂ civan-Iƒ ew_-X-e-Øn¬ ]Xn-°p∂ civan-
I-tf-°mƒ Iq-Sp-X¬ ÿeØv ]Xn-°p∂p. IqSp-X¬
ÿeØv ]Xn-°p-tºmƒ Du¿Pw IqSp-X¬ {]tZ-i-
tØ°v {]kcn-°p-Ibpw Hcp bqWn‰v {]tZ-iØv e`n-
°p∂ Du¿P-Øns‚ tXmXv Ipd-bp-I-bpw sNøpw.
am{X-hp-a√ Ncn-™p-]-Xn-°p∂ kqcy-c-ivan-Iƒ°v
A¥-co-£-Øn-eqsS IqSp-X¬ Zqcw k©-cn-t°-≠n-
h-cp -∂-Xn -\m¬ IqSp -X¬ Du¿Pw BKn-cWw
sNøs∏-Sp-∂Xn\pw NnX-dn-t∏m-Ip-∂-Xn\pw hym]n-
°p-∂-Xn\pw Imc-W-am-Ip-∂p.

Nn{Xw 9.1 : icXv hnjphw (Summer Solstice)

A¥-co-£-Øn-eq-sS-bp≈ kuc-hn-In-c-Ww-

(The Passage of Solar Radiation through the

Atmosphere)

A¥-co£w {lkzX-cw-K-cq-]-Øn-ep≈ kuc-
hnIn-c-W-ßƒ°v kpXm-cy-am-Wv. Cu kuc-hn-In-
cWw `utam-]-cn-X-e-Øn-se-Øp-∂-Xn\v apºv A¥-

co-£-Øn-eqsS   IS-∂p-h-cn-Ibpw t{Smt∏m-kv^n-b-
dn¬ FØp-tºmƒ Ahn-sS-bp≈ Pe-_m-jv]-hpw
HmtkmWpw a‰p hmX-I-ßfpw C≥{^m-sdUn-t\m-S-
SpØv Xcw-K-ssZ¿Ly-ap≈ H´p-an° Inc-W-ß-sfbpw
BKn-cWw sNøp-∂p.

t{Smt∏mkv^n-b-dn¬ Xßn-\n¬°p∂ AXn-
kq£va-I-W-ßƒ Zriy-h¿W-cm-Pnsb (Visible

spectrum) iq\ymIm-iØnte°pw ̀ utam-]-cn-X-e-Øn-
te°pw NnX-dn-°p-∂p. CØ-c-Øn¬ A¥-co-£-
Øn¬ h®v {]Imiw NnX-dp-∂-Xn-\m-emWv DZ-b-kq-
cy\v Nph-∂-\n-dhpw BIm-i-Øn\v \oe-\n-dhpw
ssIh-cp-∂-Xv.

`utam-]-cn-X-e-Ønse kuc-hn-In-c-W-Øns‚
ÿm\o-b-hn-X-cWw-
(Spatial Distribution of Insolation at the

Earth’s Surface)

`qan-bpsS D]-cn-X-e-Øn¬ ]Xn-°p∂ kuc-hn-In-
c-W-Øns‚ tXmXv ÿm\o-b-ambn hyXym-k-s∏-´p-
In-S-°p∂p. CXv DjvW-ta-J-e-m{]-tZ-i-ß-fn¬ NXpc-
{i-ao-‰-dn\v 320 hm´pw {[ph-{]-tZ-i-ß-fn¬ NXp-c-{i-
ao-‰-dn\v 70 hm´p-am-Wv. taL-ßƒ Xosc-°p-d-hmb
Dt]m-jvW-ta-J-e-m{]-tZ-isØ acp-̀ q-an-bn-emWv ]c-
am-h[n kuc-hn-In-cWw ]Xn-°p-∂-Xv. DjvW-ta-Jem-
{]-tZ-iØp e`n-°p-∂{X kutcm¿Pw `qa-[y-tc-Jm-
{]-tZ-iØv e`n-°p-∂n-√. km[m-c-W-bmbn Htc
A£mw-i-ß-fn¬ ÿnXn-sN-øp∂ kap-{Z-tØ-°mƒ
h≥I-c-I-fn-emWv IqSp-X¬ kuc-hn-In-cWw e`n-°p-
∂-Xv. a[y-A-£mwi-{]-tZ-i-ß-fnepw Db¿∂
A£mw-i-{]-tZ-i-ß-fnepw th\¬°m-eØv e`n-°p-
∂{X kuc-hn-In-cWw ssiXy-Im-eØv e`n-°p-∂n√.

A¥-co-£-Øns‚ NqSm-Iepw XWp-°epw
(Heating and Cooling of Atmosphere)

A¥-co£w ]e-hn-[-Øn¬ NqSm-hp-Ibpw XWp-
°p-Ibpw sNøp-∂p. kuc-hn-In-c-W-Øm¬ NqSp-
]nSn® ̀ qan-bn¬\n∂pw Zo¿L-X-cw-K-cq-]-Øn¬ Xm]w
`qan-bpsS D]-cn-X-e-tØmSv tN¿∂p-\n¬°p∂
ASpØ ]mfn-bn-te°v IS-Øn-hn-Sp-∂p. Xm]-kw-
\b\w (conduction), kwh-l\w (convection), A`n-
h-l\w (advection) F∂o {]{In-b-Iƒ h-gn-bmWv
A¥-co£w NqSm-hpIbpw XWp-°p-Ibpw sNøp-∂Xv.

DØ
-cm-b-\-tcJ

`qa[y-tcJ

Z£
nWmb-\-tcJ

cm{Xn

]I¬

kqcy-c-ivan-Iƒ
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{]-tZ-i-ß-fn¬ {]tXy-In®pw hSt° C¥y-bn¬
th\¬°m-e-Øv hoip∂ {]mtZ-inI Im‰mb ‘eq’
(Loo) D≠m-Ip-∂Xv Cu {]{In-b-bn-eq-sS-bm-Wv.

`ua-hn-In-cWw (Terrestrial Radiation)

kqcy-\n¬\n-∂p≈ {lkz-X-cw-K-hn-In-cWw
`utam-]-cn-X-esØ NqSp-]n-Sn-∏n-°p-∂p. NqSp-]n-Sn®
`qan-bn¬\n∂pw Zo¿L-X-cw-K-cq-]-Øn¬ Xm]w
A¥co-£-Øn-te°v hym]n-°p-∂p. Cu Du¿Pw
A¥-co-£sØ Xmsg-\n∂pw apI-fn-te°v NqSp-]n-
Sn-∏n-°p∂p. Cu {]{In-bsb `ua-hn-In-cWw F∂p
hnfn-°p-∂p.

A¥co£Ønse hmX-I-ßƒ, {]tXy-In-®v,
Im¿_¨ ssU HmIv-sskUpw lcn-X-Kr-l-hm-X-
ßfpw Zo¿L-X-cw-K-cq-]-Øn-ep≈ ̀ ua-hn-In-c-WsØ
BKn-cWw sNøp-∂p. X∑qew `ua-hn-In-c-Ww-hgn
A¥-co£w ]tcm-£-ambn NqSp-]n-Sn-°p-∂p. NqSp-
]n-Sn® A¥-co£w Xm]sØ XncnsI iq\ym-Im-i-
tØ°v {]k-cn-∏n-°p-∂p. kqcy-\n¬\n∂v ̀ qan kzoI-
cn® Xm]w XncnsI iq\ym-Im-i-tØ°v {]t£-]n-
°-s∏-Sp-∂-Xp-aq-e-amWv `utam-]-cn-X-e-Ønepw
A¥co-£-Ønepw ÿmbn-bmb Xm]-\ne ImØp-
kq-£n-°-s∏-Sp-∂-Xv.

`qan-bpsS Xm]-_-P‰v
(Heat Budget of the Planet Earth)

`qan-bpsS Xm]-_-P-‰mWv Nn{Xw 9.2˛¬ ImWn-
®n-cn-°p-∂-Xv. ̀ qan-bn¬ Xm]w Aan-X-ambn Ipan-™p-
Iq-Sp-I-tbm \jvS-am-hp-Itbm sNøp-∂n-√. ̀ qan Xm]w
{Ia-ambn \ne-\n¿Øp-∂p. kuc-hn-In-c-W-Øns‚
cq]-Øn¬ `qanbnse-Øp∂ Xm]hpw `ua-hn-In-c-

kwh-l\w (Conduction): Ic-bp-ambn kº¿°-
Øn-ep≈ hmbp kmh-[m\w NqSp-]n-Sn-°p-∂p. NqSp-
]n-Sn® XmgsØ ]mfn-bnse hmbp-hp-ambn kº¿°-
Øn-ep≈ apI-fn-esØ ]mfnbpw NqSp-]n-Sn--°p-∂p.
Cu {]{In-bsb kw\-b\w F∂p hnfn-°p-∂p.
hyXykvX Dujvam -hp≈ c≠p hkvXp -°ƒ
kº¿°-Øn-em -hp -tºmƒ NqSp -≈-Xn¬\n∂v
XWpØ hkvXp-hn-te°v Du¿Pw {]h-ln°p-tºm-
gmWv kw\b\w km[y-am-Ip-∂-Xv. c≠p hkvXp-°-
fp-sSbpw Dujvamhv Hcp-t]m-se-bm-Ipw-h-sc-tbm,
hkvXp-°ƒ XΩn-ep≈ _‘w hntO-Zn-°-s∏-Sp-
∂Xp-h-sctbm Cu Xm]-ssI-am‰w XpS-cp-∂p. A¥-
co-£-Øns‚ XmgsØ ]mfn NqSp-]n-Sn-°p-∂Xv
{][m\-ambpw kw\-b-\-{]-{In-b-bn-eq-sS-bmWv.

kwh-l\w (Convection): `qan-bp-ambn kº¿°-
Øn-ep≈ hmbp NqSp-]n-Sn®v hmbp-{]-hm-l-ambn
IpØs\ apI-fn-tem-́ p-b-cp-∂-tXm-sSm∏w A¥-co-£-
Ønse Xm]hpw apI-fn-tem-́ p-b-cp-∂p. CØ-c-Øn¬
Xm]w ssIam‰w sNøp∂ {]{In-b-sb-bmWv
kwhl\w F∂-dn-b-s∏-Sp-∂-Xv. kwh-l-\-{]-{Inb
hgn-bp≈ Xm]-ssI-am‰w t{Smt∏m-kv^n-b-dn¬
am-{X-amWv \S-°p-∂-Xv.

A`n-h-l\w (Advection): Xnc-›o-\-X-e-Øn-ep≈
hmbp-hns‚ Ne-\-Øn-eqsS Xm]w ssIam‰w sNø-
s∏Sp∂ {]{In-b-sb-bmWv A`n-h-l\w F∂p hnfn-
°p-∂-Xv. hmbp-hns‚ ew_-N-e-\-tØ-°mƒ Xmc-X-
tay\ {][m-\-s∏-´-XmWv Xnc-›o-\-N-e-\w. a[y
A£mw-i-{]-tZ-i-ß-fnse ssZ\w-Zn\ Imem-h-ÿ-
bn¬ cm{Xnbpw ]Iepap≈ Xm]-hy-Xym-k-Øn\p
Imc-W-am-Ip-∂Xv A`n-h-l-\-am-Wv. DjvW-ta-J-em-

Nn{Xw 9.2 : `qan-bpsS Xm]-_-P‰v

{lkz-X-cw-K-ku-c-hn-I-cWw

BsI kuc-hn-In-cWw

Zo¿L-X-cwK-ku-c-hn-I-cWw

`qan BKn-cWw
sNøp-∂Xv

`qan BKn-cWw
sNøp-∂Xv

A¥-co£w BKn-
cWw sNøp-∂Xv

taL-ßƒ

h
nk

-c
nX

 h
nI

n-c
W

w

t\
c
n-´

p≈
  

  
  

 h
nI

n-c
W

w

_ln-cm-Im-i
hnk-cWw

−6

_ln-cm-Im-itØ°p≈
{]Xn-^-e\w

−27 taL-ß-fn¬\n∂pw
−2  `qan-bn¬\n∂pw

`qan-bn¬
\n-∂p≈
hnIn-cWw

Cf-In-a-dn-bepw
kwh-l-\hpw

L\o-I-cWw

−17 −48

`qan-bn¬\n∂v _ln-cm-Im-
i-tØ-°p≈ hnIn-cWw

A¥-co-£-Øn¬\n∂v _ln-cm-
Im-i-tØ-°p≈ hnIn-cWw
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WØns‚ ^e-ambn \jvS-am-Ip∂ Xm]hpw Xpey-
am-Ip-tºm-gmWv CXv kw`-hn-°p-∂-Xv.

kqcy-\n¬\n∂pw A¥-co-£-Øns‚ D]-cn-X-e-
Øn¬ ]Xn-°p∂ kuc-hn-In-cWw 100 iX-am-\-
amsW∂v k¶¬]n-°p-I. A¥-co-£-Øn-eqsS IS-
∂p-t]m-Ip-tºmƒ kutcm¿P-Øns‚ Ipd-®p-`mKw
{]Xn-̂ -en-∏n-°-s∏-Sp-I-bpw, NnX-dn-t∏m-hp-I-bpw BKn-
cWw sNø-s∏-Sp-Ibpw sNøp-∂p. _m°n-hcp-∂-
`mKw am{XamWv `utam-]-cn-X-e-Øn-se-Øp-∂-Xv.
GXm≠v 35 bqWn‰v Xm]w ̀ qan-bpsS D]-cn-X-e-Øn¬
FØp-∂-Xn\v apºp-Xs∂ {]Xn-^-en®v iq\ym-Im-
i -tØ-°p -Xs∂ Xncn -®p -t]m -Ip -∂p. CXn¬
27 bqWn‰v taL-ßfpsS apIƒ ̀ m-K-Øp-\n∂pX-s∂-
bpw, 2 bqWn‰v aqS¬a-™nepw ̀ qan-bnse lna-]m-fn-
I-fn¬\n-∂p-amWv {]Xn-^-en®v Xncn-®p-t]m-Ip-∂-Xv.
CØ-c-Øn¬ {]Xn-^-en®pt]m-Ip∂ hnIn-c-W-
Øns‚ tXmXn-s\-bmWv `qan-bpsS {]Xn-^-e-\Xzw
(Albedo of the Earth) F∂p hnfn-°p-∂-Xv.

_m°n-h-cp∂ 65 bqWn-‰n¬ 14 bqWn‰v Xm]w
A¥-co-£-hpw 51 bqWn‰v `qan-bpsS D]-cn-X-ehpw
BKn-cWw sNøp-∂p. `ua-hn-In-c-W--ØneqsS
51 bqWn‰v Xm]w ̀ qan-bn¬\n∂pw Xncn-®-b-bv°p-∂p.
CXn¬ 17 bqWn‰v Du¿Pw t\cn´v iq\ym-Im-i-Øn-
se-Øp-tºmƒ _m°n 34 bqWn‰v A¥-co£w
BKncWw sNøp-∂p. [6 bqWn‰v A¥-co£w t\cn v́
BKn-cWw sNøp-∂p, 9 bqWn‰v kwh-l-\-Øn-eq-
sS-bpw hmbp-hns‚ Cf-In-a-dn-b-en-eq-sSbpw (Turbu-

lence) 19 bqWn‰v L\o-I-c-W- eo\-Xm]Øn-eq-
sSbpw] A¥-co-£w BKn-cWw sNbvX 48 bqWn‰v
(14 bqWn‰v Xm]w kuc-hn-In-c-W-Øn-eq-sSbpw +34
bqWn‰v `ua-hn-In-c-W-Øn-eq-sS-bpw) iq\ym-Im-i-
tØ°v Xncn-®-bbv-°p-∂p. X∑qew ̀ qan-bn¬\n∂pw
A¥-co-£-Øn¬\n∂pw bYm-{Iaw 17 + 48 = 65
bqWn -‰pw kqcy -\n¬\n∂pw kzoI-cn -°p∂
65 bqWn‰pw Xpey-am-hp-∂p. CXn-s\-bmWv Xm]-_-
P‰v As√-¶n¬ ̀ qan-bpsS Xm]-k-¥p-e\w (Heat bud-

get or Heat balance of the Earth) F∂p ]d-bp-∂-Xv.

h≥tXm-Xn¬ Xm]-ssI-am‰w \S-∂n´pw F¥p-
sIm-≠mWv `qan IqSp-X¬ NqSp-]n-Sn-°m-sXtbm
XWp-°m-sXtbm \ne-\n¬°p-∂-sX∂v Ct∏mƒ
a\ n-em-bnt√?

`utam-]-cn-X-e-Ønse A‰-Xm-]-_-P-‰n¬
D≠m-Ip∂ hyXn-bm-\-ßƒ
(Variation in the Net Heat Budget at the Earth’s

Surface )

apºv hni-ZoIcn-®-Xp-t]m-se ̀ qan-bpsS D]-cn-Xe-
Øn¬ kzoI-cn-°-s∏-Sp∂ Du¿P-Øns‚ Afhv

F√m-bn-SØpw Hcp-t]m-se-b-√. Nne- `m-K-ß-fn¬
AXv IqSp-Xepw a‰p-Nn-e `mKß-fn¬ Ipd-hp-am-bn-
cn°pw. Bb-Xn-\m¬ Hcp-h-iØv Xm]an-®hpw adph-
iØv Xm]-I-Ωnbpw A\p-`-h-s∏-Sp-∂p.

`qan -bpsS A‰-hn -In -c -W-k-¥p -e-\-Ønse
(Net radiation balance) A£mw-io-b-amb hyXn-bm-\-
ß-sf-bmWv Nn{Xw 9.3˛¬ kqNn-∏n-®n-cn-°p-∂-Xv. 40o

hS-°pw- sX°pw  A£mw-i-ßƒ°n-S-bn¬ kuc-
hn-In-c-W-Øn¬ an®hpw (Surplus) {[ph-{]-tZ-i-ß-
fn¬ IΩn-bp-amWv (Deficit) A\p-`-h-s∏-Sp-∂-Xv.
DjvW-ta -Jem{]tZ -i -Øp -\n∂pw an® -ap≈
Xmt]m¿Pw {[ph-{]-tZ-i-ß-fn-te°v ]p\-¿hn-X-cWw
sNø-s∏-Sp-∂-Xn-\m¬ DjvW-ta-J-em-{]-tZ-i-ßƒ
AXyp-jvW-Øm¬ Np´p-s]m-≈m-sXbpw {[ph-{]-tZ-
i-ßƒ AanX Xm]\-jvS-Øm¬ ÿnc-ambn XWp-
Øp-dbmsXbpw- \n¬°p∂p.-

Nn{Xw 9.3 : A‰-hn-In-c-W-k-¥p-e-\-Ønse A£mw-iob
hyXn-bm\w

Dujvamhv  (Temperature)

-kuc-hn-In-cWw ̀ utam-]-cn-XØnepw A¥-co-£-
Ønepw {]Xn-{]-h¿Øn®v Xm]w cq]-s∏-Sp-∂p.
Dujva-hns‚ ASn-ÿm-\-Øn¬ CXv IW-°m-°p-
∂p. Hcp hkvXp-hns‚ NqSv B hkvXp-hnse X∑m-
{X-I-fpsS Ne\w ASn-ÿm-\-am-°n-bm-Wv. Xm]w
Af-°p-∂Xv Hcp hkvXpthm ÿetam F{X Un{Kn-
bn¬ NqSm-Ip-∂p, XWp-°p∂p F∂-Xns\ ASn-ÿm-
\-am-°n-bm-Wv.

Xm]-hn-X-c-WsØ kzm[o-\n-°p∂ LS-I-ßƒ
(Factors Controlling Temperature Distribution)

GsXm-cp- {]-tZ-i-sØbpw hmbp-hns‚ Dujvam-
hns\ kzm[o\n-°p∂ LS-I-ß-fmWv (i) Hcp ÿe-
Øns‚ A£mwiw, (ii) Hcp ÿe-Øns‚ Db-cw,
(iii) kap-{Z-Øn¬\n-∂p≈ AI-ehpw hmbp- k-©-
b-Nw-{I-a-Whpw, (iv) DjvW-ioX kap-{Z-P-e-{]-hm-l-
ß-fpsS km∂n[yw, (v) {]mtZ-inI Imc-W-ßƒ.

A£mwiw (Latitude)

Hcp ÿe-Øns‚ Dujvamhv AhnsS e`n-°p∂
kuc-hn-In-c-W-Øns‚ Af-hns\ B{i-bn-®n-cn-

A£mwiw →

tc
J
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w 
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)
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`ua-hn-In-cWw

an®w

I
pd
h
v

hS°v sX°v
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°p∂p. `qa-[y-tc-Jm-{]-tZiØp\n∂pw {[ph-Øn-
te°v t]mIpt¥mdpw kuc-hn-In-c-W-Øns‚ Afhv
Ipd-bp-∂p. X∑qew Hmtcm A£mw-i-ß-fn-ep-ap≈
Dujvam-hns‚ Af-hnepw hyXymkw hcp-∂p.

D∂Xn (Altitude)

`utam-]-cn-X-eØn¬\n∂p≈ hnIn-c-W-amWv
(Terrestrial radiation) A¥-co-£sØ Xmsg-\n∂pw apI-
fn-tem v́ NqSp-]n-Sn-∏n-°p-∂-Xv. Bb-Xn-\m¬ kap-{Z-\n-c-
∏n-t\mSv tN¿∂p-In-S-°p∂ ÿe-ß-fn¬ Db¿∂
Dujvamhpw kap-{Z-\n-c-∏n¬\n∂pw Db¿∂ -{]-tZ-i-ß-
fn¬ Dujvamhv Ipd-hp-am-bn-cn-°pw. AXm-b-Xv, km[m-
c-W-bmbn Dujvamhv Dbcw IqSpw-tXmdpw Ipd-™p-h-
cp-∂p. A¥-co-£-Øn¬ Db-cw-Iq-Sp-wtXmdpw Xm]-\ne
Ipd-™p-h-cp∂ tXmXn-s\-bmWv {Ia-amb Xm]-\-jvS-
\n-c°v (Normal lapse rate) F∂-dn-b-s∏-Sp-∂-Xv. CXv
Hmtcm Bbncw ao‰-dn\pw 6.5o sk¬jykv F∂ \nc-
°n-em-Wv.

IS-en¬\n-∂p≈ Zqcw (Distance from the sea)

Hcp ÿe-Øns‚ Xm]-\n-esb kzm[o-\n-°p∂
as‰mcp LS-I-amWv IS-en¬\n-∂p≈ Zqcw. Icsb
At]-£n®v IS¬ kmh-[m\w NqSp-]n-Sn-°p-Ibpw
kmh-[m\w NqSv \jvS-am-hp-Ibpw sNøp-∂p. AtX

kabw Ic s]s´∂v NqSp-]n-Sn-°p-Ibpw XWp-°p-
Ibpw sNøp-∂p. Bb-Xn-\m¬ Icsb At]-£n®v
IS-en¬ Xm]-hy-Xn-bm-\-ßƒ Ipd-hm-Wv. IS-en\p
kao-]-Øp≈ {]tZ-i-ß-fn¬ IS¬°m‰pw Ic-
°m‰pw aqew anX-amb Dujvamhv \ne\n¬°p-Ibpw
sNøp∂p.

Xm]-hn-X-cWw
(Distribution of Temperature)

IS¬°m‰pw Ic-°m-‰pw-t]mse hmbp-k-©-b-
ßfpw (Airmass) Hcp {]tZ-isØ Xm]-\n-esb
kzm[o-\n-°p-∂p-≠v. NqSp≈ hmbp-k-©-b-ßƒ
(Warm airmasses) D≈ {]tZ-i-ß-fn¬ IqSp-X¬
NqSpw XWp-∏p≈ hmbp-k-©-b-ßƒ D≈ {]tZ-i-
ß-fn¬ Ipd™ NqSpw A\p-`-h-s∏-Sp-∂p. AXp-
t]mse DjvW-P-e-{]-hm-l-ßfp≈ kap-{Z-tØm-S-
SpØ ÿe-ß-fn¬ Xm]-\ne IqSn-bn-cn-°pw. ioX-
P-e-{]-hmlw IS-∂p-t]m-Ip∂ kap-{Z-Xo-c-ß-fn¬
Xm]-\ne hfsc Ipd-™n-cn-°pw.

Xm]-hn-X-cWw
P\p-h-cn, Pqsse amk-ß-fnse Xm]-hn-X-c-W-

sØ-°p-dn-®p≈ ]T-\w-hgn BtKm-f-Xm-]-hn-X-cWw
hy‡-ambn a\- n-em-°m≥ Ign-bpw. Xm]-hn-X-cWw
`q]-S-Øn¬ tcJ-s∏-Sp-Øp-∂Xv ka-Xm-]-tcJ

Nn{Xw 9.4 (a) : P\p-h-cn-am-k-Ønse D]-cn-Xe Dujvam-hns‚ hnX-cWw

`qa-[y-tcJ

Xm]ob a[y-tcJ Xm]ob a[y-tcJ
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Nn{Xw 9.5 : P\p-hcn, Pqsse amk-ßƒ°n-S-bnse Xm]m-¥cw

Nn{Xw 9.4 (b) : Pqsse- am-k-Ønse `utam-]-cn-Xe Dujvam-hns‚ hnX-cWw

`qa-[y-tcJ

Xm]ob a[y-tcJ

Xm]ob a[y-tcJ

`qa-[y-tcJ
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(Isotherm) IfpsS klm-b-Øm-em-Wv. Xpey-Xm-]-\ne-
bp≈ ÿe-ßsf Iq´n-tbm-Pn-∏n-°p∂ km¶¬]nI-
tc-J-I-fmWv ka-Xm-]-tc-J-Iƒ. P\p-h-cn, Pqsse
amk-ß-fnse D]-cn-Xe Dujvam-hns‚ hnX-c-W-amWv
Nn{Xw 9.4 (a) bnepw (b) bnepw ImWn-®n-cn-°p-∂-Xv.

ka-Xm-]-tc-J-Iƒ s]mXpsh A£mw-i-ßƒ°v
kam-¥-c-am-b-Xn-\m¬ A£mw-i-tc-J-Iƒ°v Xm]-
hn-X-c-W-Øn-ep≈ kzm[o\w Cu ̀ q]-S-Øn¬ hy‡-
am-Wv. Cu s]mXp-{]-h-WX P\p-hcn amk-Øn-te-
Xn-s\-°mƒ Pqsse amk-Øn-emWv IpSp-X¬ hy‡-
am-Ip-∂Xv. {]tXy-In®pw DØ-cm¿[-tKm-f-Øn¬.
DØ-cm¿[-tKm-f-Øn¬ Ic-bpsS hnkvXrXn Z£n-
Wm¿[ tKmf-Øn-te-Xn-t\-°mƒ hfsc IqSp-X-emWv.
AXp-sIm-≠p-Xs∂ DØ-cm¿[-tKm-f-Øn¬ Ic-bp-
sSbpw kap-{Z-P-e-{]-hm-l-ß-fp-sSbpw kzm[o\w
Gsd-bm-Wv. P\p-hcn amk-Øn¬ ka-Xm-]-tc-J-Iƒ
kap-{Z-Øn-\p-ap-I-fn¬ hS-t°m´pw h≥I-c-bpsS apI-
fn¬ sXt°m´pw hyXn-N-en-°p-∂p. Cu {]h-WX
DØc A‰vem‚nIv kap-{Z-Øn¬ ImWp-hm≥
Ignbpw. DjvW-P-e-{]-hm-l-Øns‚ km∂n[yhpw
Kƒ^vkv{Soaqw DØc A‰vem‚nIv {]hm-lhpw
DØc A‰vem‚nIv kap-{ZsØ NqSp-]n-Sn-∏n-°p-Ibpw
ka-Xm-]-tc-Jsb hS-t°m´v hf-bp∂-Xmbn ImW-
s∏-Sp-∂p. Ic-bn¬ Dujvamhv s]s´∂v Ipd-bp-∂-
Xn\m¬ ka-Xm-]-tc-J-Iƒ bqtdm-∏n¬ sX°p-`m-K-
tØ°v hf-bp-Ibpw sNøp-∂p.

ta¬kq-Nn-∏n® {]h-WX ssk_o-cn-b≥ ka-X-
e-Øn¬ hfsc hy‡-am-Wv. 60o Ing°ptcJmw-i-
Øn¬ 80o hS-°pw, 50o hS°pw A£mw-i-ß-fn¬
P\p-hcn amk-Øn¬ icm-icn Dujvamhv ˛20o

sk¬jy-km-Wv. C°m-e-b-f-hn¬ a[y-tc-Jm-k-ap-{Z-
ßƒ°v ap-I-fn¬ 27o sk¬-jykpw DjvW-ta-J-e-
bn¬ 24o sk¬jy-kp-am-bn-cn-°pw. F∂m¬ a[y
A£mw-i -ß-fn¬ 2 o sk¬jykv apX¬ 0 o

sk¬jykvhscbpw bqtdm-]y≥ h≥I-c-I-fpsS
Dƒ`m-K-ß-fn¬ icm-icn Dujvamhv 18o sk¬jykv
apX¬ −48o sk¬jykv hsc-bp-am-bn-cn-°pw.

Z£n-Wm¿[-tKm-f-Øn¬ kap-{Z-Øns‚ kzm[o\w
hf-sc- hy-‡-am-Wv. ChnsS ka-Xm-]-tc-J-Iƒ
A£mw-i-tc-Jbv°v GXm≠v kam-¥-c-am-Wv. DØ-
cm¿[-tKm-fsØ At]-£n®v Z£n-Wm¿[-tKm-f-
Øn¬ Xm]-hy-Xn-bm-\-Øns‚ \nc°v Xmc-X-tay\
Ipd-hm-Wv.  20o sk¬jy-kv, 10o sk¬jy-kv,
0o sk¬jy-kv F∂n-h-bpsS ka-Xm-]-tc-J-Iƒ
bYm{Iaw 35o sX°v, 45o sX°v, 65o sX°v F∂o
A£mw-i-ßƒ°v kam-¥-c-ambn IS-∂p-t]m-Ip-∂p.

Pqsse amk-Øn¬ ka-Xm-]-tc-J-Iƒ A£mwi-
tc-Jbv°v kam-¥-c-ambmWv IS-∂p-t]m-Ip-∂-Xv. ̀ qa-
[ytcJm-{]-tZ-isØ kap-{Z-`m-KØv 27o sk¬jy-
kn¬ IqSp-X¬ Xm]-\n-e-bmWv tcJ-s∏-Sp-Øn-bn-´p-
≈-Xv. Gjy≥ `qJ-fi-Ønse Dt]m-jvW-ta-J-e-
bnse 30o hS°v A£mw-i-Øn\v kam-¥-c-am-bp≈
Ic-`m-K-Øn-\p-ap-I-fn¬ 30o sk¬jykv Xm]-\ne
A\p-̀ -h-s∏-Sp-∂p. 40o sX°p-wh-S-°p-ap≈ A£mwi-
ß-fn-eqsS 10o sk¬jykp≈ ka-Xm-]-tc-J-IfmWv
IS-∂p-t]m-Ip-∂Xv.

P\p-h-cn, Pqsse  amk-ß-fnse Dujvam-hn-ep≈
A¥-c-amWv Nn{Xw 9.5˛¬ ImWn-®n-cn-°p-∂-Xv. bqtdm-
∏y≥ `qJ-fi-Øns‚ hS-°p-In-g-°≥ `mK-ß-fn¬
Dujvam -hns‚ G‰hpw Db¿∂ A¥-c -amb
60o sk¬jy-km-Wp-≈-Xv. `qJfi-]-cX (Contin-

entality) aqe-am-WnXv kw -̀hn-°p-∂-Xv. 20o sX°pw 15o

hS°pw A£mw-i-ßƒ°nS-bn-emWv Dujvam-¥cw
G‰hpw Ipdhv (3o sk¬jykv) A\p-`-h-s∏-Sp-∂-Xv.

Xm]-hn]cybw (Inversion of Temperature)

km[mcWbm-bn, Dbcw IqSp-∂-Xn-\-\p-k-cn®v
Dujvamhv Ipd-™p-h-cp-∂p. CXns\ {Ia-amb Xm]-
\-jvS-\n-c°v (Normal lapse rate) F∂p ]d-bp-∂p.
Nne-t∏mƒ CXn-\p- t\sc hn]-co-X-amb Ah-ÿ-bp-
ap≠m-Imw. CXn-s\-bmWv Xm]-hn]-cybw (Inversion

of temperature) F∂p ]d-bp-∂-Xv. Ch km[m-c-W-
bmbn kw -̀hn-°p-∂-Xm-sW-¶nepw Npcp-ßnb kab-
tØ-°p-am-{Xta A\p-`-h-s∏-Sm-dq-≈q. sXfn™
BIm-ihpw \n›-e-amb hmbp-hp-ap≈ Zo¿L-amb
ssiXy-Ime cm{Xn-I-fmWv Xm]-hn]cy-bØn\v
XnI®pw bp‡-amb kml-N-cyw. ]I¬k-a-bØv
e`n® Xm]w `qan cm{Xn-Im-e-ß-fn¬ {]k-cn-∏n-
°p∂p. CXp-aqew ]pe¿Im-e-am-Ip-tºm-tg°pw
sXm´p-ap-I-fn-ep≈ hmbp-hn-t\-°mƒ ̀ qan XWp-Øn-
cn-°pw. {[ph-{]-tZ-i-ß-fn¬ Xm]-hn-]cybw h¿j-
Øn-ep-S-\ofw km[m-c-W-amWv.

D]-cn-X-e-Xm]hn]-cybw Xmgv∂ hnXm-\-ß-fnse
A¥-co-£-ÿn-c-Xbv°p Imc-W-am-Ip-∂p. ]pIbpw
s]mSn-]-S-e-ßfpw Xm]-hn]-cybw A\p-`-h-s∏-Sp∂
`mK-Øn\p sXm´p-Xm-sg-bmbn Xnc-›o-\-X-e-Øn¬
`utam-]-cn-X-e-Øn-t\mSv tN¿∂ A¥-co-£-Øn¬
hym]n-°p-∂p. ssiXy-Im-e-ß-fnse {]`m-X-ß-fn¬
I\Ø aqS¬a™v k¿h-km-[m-c-W-am-Wv. kqcy≥
DZn-®p-b¿∂v `qan°v NqSp-]n-Sn-°p-∂-Xp-hscbp≈
GXm\pw aWn-°q-dp-Iƒ am{Xta Xm]-hn]-cybw
\ne-\n¬°p-∂p≈q.
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1. icn-bp-Øcw Xnc-s™-Sp-sØ-gp-Xp-I.

  (i) Pq¨ 21˛\v D®bv°v kqcy≥ t\sc Xebv°v apI-fn¬ hcp-∂Xv:

(a) ̀ qa-[y-tc-J-bn¬ (c) 23.5° hS°v

(b) 23.5° sX°v (d) 66.5° hS°v

 (ii) Xmsg-s°m-Sp-Øn-cn-°p-∂-h-bn¬ GXv \K-c-Øn-emWv ]I-ens‚ ssZ¿Lyw IqSpX¬.

(a) Xncp-h-\-¥-]pcw (c) sslZ-cm-_mZv

(b) NWvUnKVv (d) \mKv]q¿

(iii) A¥-co£w {][m-\-ambpw NqSp-]n-Sn-°p-∂Xv:

(a) Zo¿L-X-cwK kuc-hn-In-cWw (c) Zo¿L-X-cwK `uahn-In-cWw

(b) {]Xn-^-en® kuc-hn-In-cWw (d) NnX-dnb kuc-hn-In-cWw

(iv) Xmsg sImSp-Øn-cn-°p∂ c≠v If-ß-fn¬\n∂p≈h tPmUn-I-fm-°p-I:

(i) kuc-hn-In-cWw  (a) NqSp≈ amk-ß-fn-tebpw XWp-∏p≈ amk-
ß-fn-tebpw icm-icn Xm]-\n-e-bn-ep≈ hyXymkw

(ii) {]Xn-̂ -e-\Xzw (b) Htc Xm]-\n-e-bn-ep≈ {]tZ-i-ßsf Iq´n-tbm-Pn-
°p∂ tcJ-Iƒ

(iii) ka-Xm-]-tcJ  (c) kqcy-\n¬\n∂pw hcp∂ hnIn-cWw

(iv) hm¿jnI Dujv-am-¥cw  (d) Hcp hkvXp-hn¬X´n Xncn-®p-t]m-Ip∂
Zriy-{]-Im-i-Øns‚ A\p-]mXw

 (v) `qa-[y-tc-J-tb-°mƒ DØ-cm¿[-tKm-f-Ønse Dt]m-jvW-ta-J-em-{]-tZ-iØv Db¿∂-
Xm-]-\ne A\p-`-h-s∏-Sm-\p≈ {][m\ Imc-Ww:

(a) Dt]m-jvW-ta-J-em-{]-tZ-i-ßƒ°v `qa-[y-tc-J-tb-°mƒ Ipdhv taLm-hrX-am-Ip∂
{]h-W-X-bm-Wp-≈X.v

(b) `qa-[y-tc-Jm-{]-tZ-i-tØ-°mƒ DjvW-ta-J-em-{]-tZ-iØv Zn\-ssZ¿Lyw IqSp-X-emWv.
(c) `qa-[y-tc-Jm-{]-tZ-i-tØ-°mƒ DjvW-ta-J-em-{]-tZ-iß-fn¬ lcn-X-Kr-l-{]-`mhw

IqSp-X-embn A\p-`-h-s∏-Sp-∂p.
(d) Dt]m-jvW-ta-J-em-{]-tZ-i-ßƒ `qa-[y-tc-Jm-{]-tZ-i-ß-tf-°mƒ kap-{Z-ßƒ°v

ASp-Ømbn ÿnXn-sN-øp-∂p.

2. Xmsg sImSp-Øn-cn-°p∂ tNmZy-ßƒ°v  30 hm°n¬ Ihn-bmsX DØ-c-sa-gp-Xp-I:

(i) `utam-]-cn-X-e-Øn¬ ]Xn-°p∂ Xm]-Øn-ep≈ ÿm\o-bhpw Imen-I-hp-amb hyXn-bm\w
Zn\m-¥-co-£-ÿnXn-tbbpw Imem-h-ÿ-tbbpw _m[n-°p-∂-sX-ßs\?

(ii) `utam-]-cn-X-e-Ønse Xm]-hn-X-c-WsØ kzm[o-\n°p∂ LS-I-ßƒ Fs¥√mw?

]¿h-X-ß-fnepw Ip∂p-I-fnepw Xm]hn]-cybw
kw`-hn-°p-∂Xv hmbp \n¿K-a-\-Øn-eqsSbm-Wv.
cm{Xn-Im-e-ß-fn¬ Ip∂n≥N-cn-hp-I-fnepw ]¿h-X-Ncn-
hp-I-fnepw cq]-s∏-Sp∂ XWp-Ø-hmbp `qKp-cp-Xzw-
aqew Xmgvh-c-I-fn-te°v {]h-ln-°p-∂p. `mchpw
km{µ-Xbpw IqSp-X-em-b-Xp-Im-cWw Cu XWp-Ø-
hmbp Xmgvh-c-I-fnse NqSp-hm-bp-hn-\n-S-bn-embn
Ipan™p-Iq-Sp-∂p. CXn-s\-bmWv hmbp\n¿K-a\w
(Air drainage)  F∂p hnfn-°p-∂-Xv. CXv hnf-Isf
lna-]m-X-Øn¬\n∂pw kwc-£n-°p-∂p.

l Hcp hkvXp -hn\v NqSp -Iq -Sp -t¥mdpw
AXn¬\n∂pw hnIn-cWw sNøp∂ Du¿P-
Øns‚ Afhv IqSp-Xepw hnIn-c-W-Ønse
Xcw-K-ssZ¿Lyw Ipd-hp -am -bn -cn°pw
F∂mWv πm¶v\n-baw A\p-im-kn-°p-
∂Xv.

l Hcp {Kmw ]Zm¿Y-Øns‚ Dujvamhv Hcp
Un{Kn sk¬jykv Db¿Øp-∂-Xn-\m-h-iy-
amb Du¿P-Øns‚ Af-hmWv \n¿ZnjvS
Xm]w (Specific heat).

tNmZy-ßƒ
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(iii) C¥y-bn¬ tabv amk-Øn¬ ]I¬®qSv ]c-am-h-[n-bn-se-Øp-∂p. F∂m¬ icXv hnjp-h-Øn¬ C{Xbpw NqSv
A\p-`-h-s∏-Sp-∂n-√. F¥p-sIm≠v?

(iv) ssk_o-cn-b≥ ka-X-e-ß-fn¬ hm¿jnIXm] A\p-]mXw IqSp-XemWv. F¥p-sIm≠v?

3. Xmsg sImSp-Øn-cn-°p∂ tNmZy-ßƒ°v 100 hm°n¬ Ihn-bmsX DØ-c-sa-gp-XpI:

(i) `qan-bn¬ ]Xn-°p∂ kuc-hn-In-c-W-Øns‚ Af-hns\ A£mw-i-hpw `qan-bpsS A®p-X-≠ns‚ Ncnhpw
kzm[o-\n-°p-∂-sX-¥p-sIm≠v?

(ii) Fs¥ms° {]{In-b-Iƒ aptJ-\-bmWv `utam-]-cn-Xew Xm]-k-¥p-e\w km[y-am-°p-∂-sX∂v hnh-cn-°p-I.
(iii) P\p-hcn amk-Øn¬ DØcm¿[-tKm-f-Ønepw Z£n-Wm¿[-tKm-f-Øn-ep-ap≈ BtKm-f-Xm-]-hn-X-cWw Xmc-Xayw

sNøpI.

t{]mPIvSv {]h¿Ø\w
\nß-fpsS \K-c-Øntem ASp-Øp≈ \K-c-Øntem ÿnXn-sN-øp∂ Hcp Imem-hÿm \nco-£-W-tI{µw Xnc-s™-Sp-°p-I.
\nco£-W-tI-{µ-Ønse Imem-hÿm hnh-c-∏-´nIbn¬\n∂pw Dujvam-hns‚ hnX-cW ]´nI Xbm-dm-°p-I.

(i) icm-icn \n¿W-bn-®n-cn-°p∂ Imew, \nco-£-W-tI-{µ-Øns‚ Db-cw, A£mwiw F∂nh Ipdn-s®-Sp-°p-I.

(ii) ]´n-I-bn¬ sImSp-Øn-´p≈ Dujvam-hp-ambn _‘-s∏´ hm°p-Iƒ \n¿h-Nn-°p-I.

(iii) -ssZ-\nI Dujvam-hns‚ amknI icm-icn IW-°m-°p-I.

(iv) G‰hpw Ipd-™-Xv, IqSn-b-Xv, icm-icn F∂o ssZ\nI Dujvam-hns\ ImWn-°p∂ {Km^v Xbm-dm-°p-I.

(v) hm¿jnI Xm]m-¥cw IW-°m-°p-I.

(vi) ssZ\nI Xm]m-¥cw IqSn-bXpw Ipd-™-Xp-amb amk-ßƒ Is≠-Øp-I.

(vii) Hcp ÿesØ Dujvam-hns\ \n¿W-bn-°p∂ LS-I-ßƒ FSp-sØ-gp-Xp-I. IqSmsX P\p-h-cn, tabv, Pqsse,
HIvtSm-_¿ amk-ß-fnse Xm]-hy-Xn-bm-\-Øn\p Imc-W-am-Ip∂ LS-I-ßƒ hniZo-I-cn-°pI.

DZm-l-cWw:-

\nco-£-W-tI{µw- : \yqU¬ln (k^vZ¿PMv)

A£mwiw- : 28°35°′  N

\nco-£-W-Imew : 1951-1980

kap-{Z- \n-c-∏n¬\n-∂p≈ Dbcw- : 216 ao‰¿

amkw- ssZ\nI D®-Xm]- ssZ\nI \oNXm] tcJ-s∏-Sp-Ønb tcJ-s∏-Sp-Ønb
Øns‚ icm-icn- Øns‚ icm-icn G‰hpw Db¿∂ G‰hpw Ipd™

(°C) (°C) (°C) (°C)

P\p-hcn- 21.1 7.3 29.3 0.6

tabv- 39.6 25.9 47.2 17.5

ssZ\nI icm-icn-, amknI Dujvamhv

P\phcn-  
O

21.1+7.3
= 14.2 C

2

tabv-
O

39.6+25.9
= 32.75 C

2

hm¿jnI Xm]m-¥cw-

tabnse icm-icn IqSp-X¬ Dujvamhv-  – P\p-h-cn-bnse icm-icn Dujvamhv

hm¿jnI Xm]m-¥cw = 32.75°C – 14.2°C = 18.55°C
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`qan-bpsS D]-cn-X-e-Øn¬ Dujvamhv F√m-bn-SØpw
Hcp-t]m-se-b√ A\p-`-h-s∏-Sp-∂-Xv. hmbp NqSm-Ip-
tºmƒ hnI-kn-°p-Ibpw XWp-°p-tºmƒ Npcp-ßp-
Ibpw sNøp-∂p. CXv A¥-co-£-a¿Z-Øn¬ hyXn-bm-
\-ßƒ krjvSn-°p-∂p. Cu hyXn-bm-\-ß-fmWv Im‰p-
Iƒ°v \nZm\w. a¿Zw-Iq-Snb {]tZ-i-Øp-\n∂pw a¿Zw-
Ip-d™ {]tZ-i-tØ-°p≈ hmbp-hns‚ Xnc›o\
Ne\-amWv Im‰v F∂v \nßƒ°-dn-bmw. hmbp
Ft∏mƒ DbcWw Ft∏mƒ XmgWw F∂v \n›-bn-
°-s∏-Sp-∂Xv A¥-co-£-a¿Z-Øns‚ Af-hns‚ ASn-
ÿm-\-Øn-em-Wv. ̀ qan-bn¬ F√m-bn-SØpw Dujvam-
hn-t\bpw B¿{Z-X-tbbpw ]p\¿hn-X-cWw sNøp-∂-
Xn-eqsS ÿnc-amb Xm]-{I-ao-I-c-W-Ønepw Im‰p-Iƒ
{][m\ ]¶v hln-°p-∂p. NqSp-]n-Sn-®p-b-cp∂ Cu¿∏w-
\n-d™ hmbp XWpØv taL-cq-]o-I-c-W-Øn\pw
h¿j-W-Øn\pw Imc-W-am-Ip-∂p. A¥-co£ a¿Z-hy-
Xn-bm-\-Øn-\p≈ Imc-W-ßƒ, A¥-co-£-Nw-{I-a-W-
ßƒ, Im‰ns‚ Cf-In-a-dn-™p≈ KXn, hmbp k©-
b-ß-fpsS cq]o-I-c-Ww, hmbp-k-©-b-ß-fpsS
kº¿°-Øns‚ ̂ e-am-bp-≠m-Ip∂ Aÿn-c-Im-em-
h-ÿ, sImSp-¶m-‰p-Iƒ XpS-ßnb Nne hkvXpXI-
fmWv Cu ]mT-̀ mKw hni-Zo-I-cn-°p-∂-Xv.

A¥-co-£-a¿Zw (Atmospheric Pressure)

Db-c-ß-fn-te°v t]mIp-t¥mdpw hmbp-hns‚ Afhv
Ipd-™p-h-cn-Ibpw {]mW-hmbp e`n-°mØ Ah-
ÿbp-ap-≠m-Ip-∂p. F√m ]Zm¿Y-ßƒ°pw ̀ mc-ap-≈-
Xp-t]mse hmbp-hn\pw `mc-ap-≠v. `utam-]-cn-Xew
apX¬ A¥-co-£-Øns‚ apIƒ]-c-∏p-hsc Hcp \n›n-
X-ÿ-eØv Dƒs°m-≠n-cn-°p∂ hmbp-hns‚ `mc-
amWv A¥-co-£-a¿Zw (Atmospheric pressure). A¥-
co-£-a¿Zw tcJ-s∏-Sp-Øp∂ GI-I-amWv an√o-_m¿
(mb). kap-{Z-\n-c-∏nse icm-icn A¥-co-£-a¿Zw 1013.2
mb BWv. `qKp-cpXzw ImcWw `utam-]-cn -X-
eØnt\mS-SpØv hmbp-hns‚ km{µX IqSp-X¬ Bb-
Xn-\m¬ Db¿∂-a¿Zw A\p-̀ -h-s∏-Sp-∂p. ck-_m-tcm-
ao-‰¿, A\n-tdmbvUv _mtcm-ao-‰¿ XpS-ßnb D]-I-c-

W-ßƒ D]-tbm-Kn-®mWv A¥-co-£-a¿Zw Af-°p-∂-
Xv. Cu D]-I-c-W-ß-sf-°p-dn-®p≈ hni-Zmw-i-ßƒ
{]mIvSn-°¬ h¿°v C≥ Pntbm-{K^n ˛̨  ]m¿´v 1
(F≥kn-C-B¿Sn 2016) F∂ ]pkvX-I-Øn¬ \¬In-
bn-́ p-≠v. Dbcw IqSp∂Xn\-\p-k-cn®v A¥-co-£-a¿Zw
Ipd-™p-h-cp-∂p. apI-fn-te°v t]mIp-t¥mdpw hmbp-
hns‚ Afhv Ipd-bp-∂-Xp-sIm-≠mWv hmbp-a¿Zw Ipd-
bp-∂-Xv. Hmtcm-{]-tZ-i-ß-fnepw Db-c-Øn-\-\p-k-cn®v
a¿Z-Ønepw hyXym-kw-h-cp-∂p. A¥-co-£-a¿Z-Øn-ep-
≠m-Ip∂ Cu hyXn-bm-\-ß-fmWv hmbp-hns‚ Ne-
\sØ {][m-\-ambpw \nb-{¥n-°p-∂-Xv. AXmb-Xv, D®-
a¿Z-ta-J-e-bn¬\n∂pw \yq\-a¿Z-ta-J-e-bn-te-°mWv
Im‰p-Iƒ hoip-∂-Xv.

a¿Z-Øns‚ ew_-X-e-hy-Xn-bm\w

(Vertical Variation of Pressure)

A¥-co-£-Øns‚ Xmgv∂Xe-ß-fn¬ Db-cw-
IqSp∂-Xn\-\p-k-cn®v a¿Zw AXn-thKw Ipd-bp-∂p.
GI-tZiw 10 ao‰¿ Db-c-Øn\v 1 an√n-_m¿ (mb) F∂
tXmXn-emWv a¿Zw Ipd-bp-∂-Xv. F∂m¬ a¿Z-Øn-ep-
≠m-Ip∂ Cu hyXn-bm\w F√m-bvt∏mgpw CtX-
tXm-Xn¬ Bbn-cn-°-W-sa-∂n-√. A¥-co-£-Øns‚
Dbc-Øn-\-\p-k-cn®v icm-icn Dujvam-hnepw a¿Z-Ønepw
hyXn-bm\w kqNn-∏n-°p∂ ] ńI (] ńI 10.1) \¬In-bn-
´p-≈Xv \nco-£n°q.

]´nI 10.1: \n›n-X-X-e-ß-fn¬ A\p-`-h-s∏-Sp∂
Dujvamhpw a¿Zhpw

Xew a¿Zw (mb) Dujvamhv  (°C)

kap-{Z-\n-c∏v 1,013.25 15.2

1 In.ao. 898.76 8.7

5 In.ao. 540.48 –17. 3

10 In.ao. 265.00 – 49.7

ew_-X-e-Øn-ep≈ a¿Z-N-cn-hp-am-\-_ew Xnc-›o\
-X-e-Øn-ep≈ a¿Z-N-cn-hp-am-\-tØ-°mƒ IqSp-X-em-Wv.
F∂n-cp-∂mepw hn]-co-Xhpw GI-tZiw Xpey-hp-amb
`qKp-cp-Xz-_ew CXns\ k¥p-e-\-s∏-Sp-Øp-∂p. ew_-

A[ymbw
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Nn{Xw 10.1 DØ-cm¿[-tKm-f-Ønse ka-a¿Z-tc-J-Iƒ,
A¥-co-£-a¿Zw, Im‰ns‚ hyXn-bm\w

X-e-Øn¬ i‡-amb hmbp-{]-hmlw A\p-`-h-
s∏SmØXn\v Imc-W-an-Xm-Wv.

a¿Z-Øns‚ Xnc-›o-\-X-e-hn-X-cWw

(Horizontal Distribution of Pressure)

A¥-co-£-a¿Z-Øn-ep-≠m-Ip∂ hf-sc-sN-dnb G‰-
°p -d -®n -ep -Iƒt]mepw Im‰ns‚ Zni-tbbpw
thKXtbbpw kw_-‘n®v {]m[m-\y-a¿ln-°p-∂p.
\n›n-X-hn-Xm-\-ß-fnse ka -a¿Z-tc-J-Iƒ \nco-£n-

XΩn¬ _‘n-∏n-®p-sIm≠v hc-bv°p∂ km¶¬]n-I-
tc-J-I-fmWv ka -a¿Z-tc-J-Iƒ (Isobars). Db-c-Øn-\-
\p-k-cn®v a¿Z-Øn-ep≠mtb°m-hp∂ hyXn-bm\w Hgn-
hm-°p-∂-Xn\pw hnhn-[ÿeß-fnse a¿Zaqeyw Xmc-
Xayw sNøp-∂-Xn-\pambn GXv tI{µ-Øn-tebpw a¿Z
-aq-eysØ kap{Z\nc-∏n-te-Xn\v XØp-ey-am-°n-bmWv
tcJ-s∏-Sp-Øp-∂-Xv. `q]-S-ßfn¬ km[m-c-W-bmbn
kap-{Z-\n-c-∏nse A¥-co-£-a¿ZamWv Nn{Xo-I-cn-®n-cn-
°p-∂-Xv.

Nn{Xw 10.1 Hmtcm a¿Z-hyq-l-ßƒ°pw A\p-k-cn-
®p≈ ka-a¿Z-tc-J-I-fpsS hnX-cWw Nn{Xo-I-cn-®n-cn-
°p-∂p. Hcp \yq\a¿Z-hyq-l-Øns‚ a[y-`m-KØv
G‰hpw Ipd-™-a¿Zhpw AXn-s\-®p‰n H∂n-e-[nIw
ka -a¿Z-tc-J-Ifpw D≠m-bn-cn-°pw. D®-a¿Z-ta-J-e°v
Np‰p-ambn H∂n-e-[nIw ka -a¿Z-tc-J-I-fp-≠m-bn-cn-°pw.
CXns‚ tI{µ-`m-K-Øm-bn-cn°pw G‰hpw Db¿∂
a¿Zw A\p-̀ -h-s∏-Sp-I.

kap-{Z-Xe A¥-co-£-a¿Z-Øns‚ BtKm-f-hn-X-cWw
(World Distribution of Sea Level Pressure)

Nn{Xw 10.2, 10.3 F∂nh BtKm-f-X-e-Øn¬ P\p-
h-cn, Pqssebv amk-ß-fnse kap-{Z-\n-c-∏nse a¿Z-
Øns‚ hnX-cWw kqNn-∏n-°p-∂p. ̀ qa-[y-tc-J-bv°p-

Nn{Xw 10.2: P\p-h-cn -am-k-Ønse A¥-co-£-a¿Z-Øns‚ hnX-cWw (an√o-_m-dn¬)

®mWv a¿Z-Øns‚ Xnc-›o-\-X-e-hn-X-c-W-{Iaw a\- n-
em-°p-∂-Xv. Htc A¥-co-£-a¿Z-ap≈ ÿe-ßsf
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a¿Zw A\-p -̀h-s∏-Sp∂ taJ-e-bn-te-°mWv Im‰v hoip-
∂-Xv. ̀ utam-]-cn-X-e-Øn¬ Im‰n\v L¿jWw A\p-
-̀h-s∏-Sp-∂p, am{X-hp-a√ ̀ qan-bpsS {`a-Whpw Im‰ns‚

Ne-\sØ kzm[o-\n-°p-∂p-≠v. {`aWw sNep-Øp∂
_e-amWv tImdn-tbm-enkv _ew. a¿Z-N-cn-hpam\
_ew, L¿j-W-_ew, tImdn-tbm-enkv _ew F∂o
aq∂p _e-ß-fpsS kwbp-‡-{]-̀ mhw ̀ utam-]-cn-X-e-
Øn-\-SpØv Im‰ns‚ thK-X-tbbpw Zni-tbbpw kzm[o-
\n-°p-∂p. CXn-\p-]p-dsa Kpcp-Xzm-I¿j-W-_-ehpw
Xmtg°v A\p-̀ -h-s∏-Sp-∂p.

a¿Z-N-cn-hp-am-\-_ew (Pressure Gradient Force)

A¥-co-£-a¿Z-Ønse hyXn-bm-\-ßƒ Hcp _ew
cq]-s∏-Sp-Øp-∂p. Zqc-Øn-\-\p-kr-X-ambn D≠m-Ip∂
a¿Z-hy-Xym-k-Øns‚ \nc-°mWv a¿Z-N-cn-hp-am\w
(Pressure gradient). ka-a¿Z-tc-J-Iƒ ASp-Ø-Sp-Ømbn
ImW-s∏-Sp∂ CS-ß-fn¬ a¿Z-N-cnhv IqSp-Xepw ka-
a¿Z-tc-J-Iƒ H∂n-s\m∂v AI∂v ÿnXn-sN-øp-I-bm-
sW-¶n¬ a¿Z-N-cnhv Ipd-hp-am-bn-cn-°pw.

L¿jW_ew (Frictional Force)

L¿j-W-_ew Im‰ns‚ thKXsb kzm[o-\n-
°p∂p. ̀ utam-]-cn-X-e-Øn-\-SpØv L¿jWw G‰hpw
IqSp-X-em-bn-cn-°pw. `utam-]-cn-X-e-Øn¬\n∂pw 1

k-ao]w kap-{Z-\n-c-∏nse a¿Zw Ipd-hm-b-ta-Je ̀ qa-
[y-tc-Jm-\yq-\-a¿Z-ta-Je (Equatorial low) F∂dn-b-
s∏-Sp-∂p. a[y-tc-Jm-{]-tZ-iØp \n∂v  30o hS-°p-
ap-X¬ 30o sX°p-hsc Db¿∂ A¥-co-£-a¿Zw A\p-
`-h-s∏-Sp-∂ -{]-tZ-i-amWv Dt]mjvW D®-a¿Z-ta-Je
(Subtropical high). {[ph-Øn\v ASp-Ømbn 60o hS°pw
60o sX°p-ambn ImWp∂ \yq\-a¿Z-ta-J-e-bmWv D]-
{[q-ho-b-\yq-\-a¿ZtaJe (Sub polar low). Ccp-{[p-h-
ß-fnepw a¿Zw hf-sc-Iq-Sp-X-embn A\p-`-h-s∏-Sp-∂
taJ-e-bmWv {[pho-b-D-®-a¿Z-ta-Je (Polar high). Cu
a¿Z-ta-J-e-IfpsS H∂pw-Xs∂ ÿm\w ÿnc-a-√.
kqcys‚ Bt]-£n-I-ÿm-\-am-‰-a-\p-k-cn®v Ah
amdns°m≠n-cn-°p-∂p. DØ-cm¿[-tKm-f-Øn¬ Ah
ssiXy-Im-eØv sXt°m´pw DjvW-Im-eØv hS-
t°m´pw amdp-∂p.

Im‰ns‚ Zni-tbbpw thK-Xtbbpw
kzm[o-\n-°p∂ LS-I-ßƒ

(Forces affecting the Velocity and Direction of Wind)

A¥-co-£-a¿Z-Ønse G‰-°p-d-®n-ep-I-fmWv hmbp-
hns‚ Ne-\-Øn\p Imc-W-sa∂v \nßƒ°dn-bmw.
hmbp-hns‚ Xnc-›o-\-X-e-Øn-ep≈ Ne-\-amWv Im‰v.
D®-a¿Zw A\p-`-h-s∏-Sp∂ taJ-e-bn¬\n∂pw \yq\-

Nn{Xw 10.3: Pqsse amk-Ønse A¥-co-£-a¿Z-Øns‚ hnX-cWw (an√o-_m-dn¬)



A¥-co-£-Nw-{Ia-W-ßfpw Zn\m¥co-£-hyq-l-ßfpw 95

Intem-ao-‰¿ apX¬ 3 Intem-ao-‰¿hsc-bmWv L¿jW-
_ew s]mXpsh A\p-̀ -h-s∏-Sm-dp-≈-Xv. kap-t{Zm-]-cn-
X-ew, \nc-∏m-b- `q-{]-tZ-i-ßƒ F∂n-hn-S-ß-fn¬
L¿jWw Ipd-hm-b-Xn-\m¬ Im‰n\v thKw IqSp-X-
em-bn-cn-°pw.

tImdn-tbm-enkv _ew (Frictional Force)

`qan-bpsS A®p-X-≠n-t∑-ep≈ {`a-Whpw Im‰ns‚
Znisb kzm[o-\n-°p-∂p. 1844˛¬ tImdn-tbm-enkv _e-
sØ-°p-dn®v BZy-ambn hni-Zo-I-cn® {^©v ̀ uXn-I-
im-kv{X-⁄-\mb tImdn-tbm-en-kns‚ t]cn¬ Cu
_ew Adn-b-s∏-Sp-∂p. Cu _ew DØ-cm¿[-tKm-f-
Øn¬ Im‰ns‚ k©m-c-Zn-ibv°v he-tØm-́ pw Z£n-
Wm¿[-tKm-f-Øn¬ k©m-c-Zn-ibv°v CS-tØm´pw
hyXn-N-e-\-ap-≠m-°p-∂p. Im‰ns‚ thK-w Iq-Sp-t¥mdpw
hyXn-N-e-\-Øns‚ Afhpw IqSp-X-em-bn-cn-°pw. ̀ qa[y-
tc-J-m{]-tZ-i-Øp\n∂pw {[ph-ß-fn-te°v t]mIp-
t¥mdpw tImdn-tbmenkv _e-Øn¬ B\p-]m-Xn-I-amb
h¿[\ D≠m-Ip-∂p. ̀ qa-[y-tc-Jm-{]-tZ-i-ß-fn¬ tImdn-
tbm-enkv _ew A\p-̀ -h-s∏-Sp-∂n-√. {[ph-ß-fn-emWv
CXv G‰hpw IqSp-X¬ A\p-̀ -h-s∏-Sp-∂-Xv.

a¿Z-N-cn-hp-am-\-_eØn\v ew_-am-bn-́ mWv tImdn-
tbm-enkv _ew A\p-̀ -h-s∏-Sp-∂-Xv. tImdn-tbm-enkv
_ew ka -a¿Z-tc-J-Iƒ°v ew_-am-bn-cn-°pw. a¿Z-
Ncn-hp-am-\-_ew IqSp-t¥mdpw Im‰ns‚ thK-Xbpw
Znim-hyXn-bm-\hpw IqSpw. ]c-kv]-cw -ew-_-ambn
{]h¿Øn-°p∂ ta¬∏-d™ c≠v _e-ß-fp-sSbpw
^e-ambn \yq\-a¿Z-ta-J-e-I-fn¬ Im‰v Ahbv°v Np‰p-
ambn hoip-∂p. `qa-[y-tc-J-m{]-tZ-iØv tImdn-tbm-
enkv _ew ]qPy-am-b-Xn-\m¬ Im‰v ka -a¿Z-tc-J-
Iƒ°v ew_-ambn hoip-∂p. CXv \yq\-a¿Zw i‡n-
{]m-]n-°p-∂-Xn\v ]Icw hmbp-sIm≠v \nd-bm≥ Imc-
Wamhp-∂p. CXmWv `qa-[y-tc-Jm-{]tZ-i-ß-fn¬
DjvW-ta-Je Npg-en-°m-‰p-Iƒ cq]w-sIm-≈m-Xn-cn-
°m≥ Imc-W-w.

a¿Zhpw Im‰pw (Pressure and Wind)

Im‰v cq]w-sIm-≈p-∂-Xn\v Imc-W-amb _e-ß-
fpsS BsI-̂ -e-amWv Im‰ns‚ thK-Xbpw Zni-bpw.
`utam-]-cn-X-e-Øn¬\n∂pw 2 apX¬ 3 Intem-ao-‰¿
hsc Db-c-Øn¬ A¥-co-£-Øns‚ Db¿∂ hnXm-\-
ß-fnse Im‰p-Isf L¿j-W-_ew kzm[o-\n-°p-∂n√.

Cu taJ-e-bn¬ tImdn-tbm-enkv _ehpw a¿Z-N-cn-hp-
am-\-_-e-hp-amWv Im‰ns\ {][m-\-ambpw \nb-{¥n-°p-
∂-Xv. ka- a¿Z-tc-JI-ƒ t\¿tc-J-I-fm-Ip-Ibpw
L¿jWw C√m-Xn-cn-°p-Ibpw sNøp-tºmƒ a¿Z-N-

Nn{Xw 10.4: `qhn-t£-]-hm-X-ßƒ (Geostrophic winds)

cnhp-am-\-_-ehpw tImdn-tbm-enkv _ehpw k¥p-en-
X-am-Ip-∂p. AXns‚ ^e-ambn Im‰p-Iƒ ka- a¿Z-
tc-J-Iƒ°v kam-¥-c-ambn hoip-∂p. Cu Im‰p-I-fmWv
`qhn-t£-]-hm-X-ßƒ (Geostrophic winds) F∂-dn-b-
s∏-Sp-∂-Xv (Nn{Xw 10.4).

Hcp \yq\-a¿Z-Øn\v Np‰p-ambn hmbp-hns‚ Nw{Ia-
W-sØ-bmWv N{I-hm-X-Nw-{I-aWw (Cyclonic

Circulation) F∂p ]d-bp-∂-Xv. CXv Hcp D®-a¿Z-Øn\v
Np‰p-am-sW-¶n¬ AXns\ {]Xn-N-{I-hm-X-Nw-{I-aWw
(Anticyclonic circulation) F∂v hnfn-°p-∂p. Cu hyql-
ß-fnse Im‰p-I-fpsS Zni Hmtcm A¿[-tKm-f-Ønepw
hyXy-kvX-am-bn-cn-°pw (]´nI 10.2).

`utam-]-cn-X-e-Øn-\-SpØv D®-a¿Z-Øn\pw \yq\-
a¿Z-Øn\pw Np‰p-ap≈ Im‰ns‚ Nw{I-a-W-Øn\v
]et∏mgpw A¥-co-£-Øns‚ Db¿∂ hnXm-\-ß-
fnse Im‰ns‚ Nw{I-a-W-hp-ambn ASp-Ø-_-‘-ap-≠v.
s]mXpsh \yq\-a¿Z-ta-Je-I-fn¬ hmbp kwK-an-°p-
Ibpw Db-cp-Ibpw sNøp-∂p. D®-a¿Z-ta-J-e-bn¬ hmbp
Xmgp-Ibpw D]-cn-X-e-Øn¬ hym]n-°p-Ibpw sNøp∂p
(Nn{Xw 10.5). CXn\v ]pdsa Nne Npgn-Iƒ (Eddiies)

kwh-l-\-{]-hm-l-ßƒ, ]¿h-X-N-cn-hp-I-fn-eq-sSbpw
hmX-apJ (Fronts) ßfn-eq-sS-bp-ap≈ hmbp-hns‚
D∞m\w (Uplift) Ch-sbms° taL-ß-fpsS cq]o-I-
c-W-Øn\pw h¿j-W-Øn\pw AXy-¥m-t]-£n-X-
amWv.

]´nI 10.2: N{I-hm-X-ß-fnepw {]Xn-N-{I-hm-X-ß-fnepw Im‰ns‚ Znim-L-S\

a¿Z-hyqlw tI{µ-Ønse a¿Zm-hÿ
Im‰ns‚ Znim-KXn

DØ-cm¿[-tKmfw Z£n-Wm¿[-tKmfw

N{I-hmXw Ipdhv FXn¿L-Sn-Im-c-Zni LSn-Im-c-Zni

{]Xn-N-{I-hmXw IqSp-X¬ LSn-Im-c-Zni FXn¿L-Sn-Im-c-Zni

tImdn-tbm-enkv _ew
Pntbm-kvt{Sm-^nIv Im‰v
Xnc-›o-\- a¿Z-N-cn-hp-am\w

DØ-cm¿[-tKmfw

Z£n-Wm¿[-tKmfw
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Ibpw sNøp-∂p. DjvW-ta-J-e-bn¬ \n∂p≈ hmbp
Cu \yq\-a¿Z-ta-J-e-bn¬ kwK-an-°p-∂p. Cßs\
kwK-an® hmbp kwh-l-\-tIm-i-tØm-sSm∏w Db-cp-
Ibpw GXm≠v 14 Intem-ao-‰-tdmfw Db-c-Øn¬
t{Smt∏m-kv^n-b-dns‚ apIƒ]-c-∏n¬ FØp-Ibpw
sNøp-∂p. XpS¿∂v CXv {[ph-ß-fn-te°v \oßp-∂-Xp-
aqew GI-tZiw 30o hS°v 30o sX°v A£mw-i-ß-
fn¬ hmbp Ip∂p-Iq-Sp-∂-Xn\v Imc-W-am-hp-∂p. CXn-
sem-cp-̀ mKw Xd-\n-c-∏n-te°v Xmgp-Ibpw Dt]mjvW
D®-a¿Zw Bhp-Ibpw sNøp-∂p. 30o hS-°p-sX°v
A£mw-i-ß-fn¬ FØp-tºm-tg°pw hmbp XWp-
°p∂-XmWv ta¬∏-d™ Xmgv∂n-d-ß-en\v as‰mcp
Imc-Ww. Cßs\ h≥tXm-Xn¬ ̀ utam-]-cn-X-e-tØ°v
Xmgv∂n-d-ßp∂ hmbp Ahn-sS-\n∂pw ]q¿h-hm-
Xßfmbn a[y-tc-Jm-{]-tZ-i-tØ°v hoip-∂p. a[y-
tc-Jbv°v Ccp-h-i-Øp-\n∂pw FØp∂ ]q¿h-hm-
WnPy-hm-X-ßƒ A¥¿ DjvW-ta-Jem kw{I-a-W-
ta-Je (ITCZ) bn¬ kwK-an-°p-∂p.

`utam-]-cn-X-e-Øn¬\n∂pw apI-fn-te°pw Xncn-sI-
bp-ap≈ hmbp-hns‚ Nm{In-I-K-Xnsb Nw{I-a-W-tImi-
ßƒ (Cells) F∂v hnfn-°p-∂p. DjvW-ta-J-e-bnse
Nw{I-a-W-tIm-i-amWv lmUven-Nw-{I-a-W-tImiw
(Hadley Cell). Dt]mjvW D®-a¿Z-ta-J-e-bn¬\n∂pw
hoin Db-cp∂ NqSp-hm-bphpw {[ph-ß-fn¬\n∂pw
hoin-Xm-gp∂ ioX-hm-bphpw krjvSn-°p∂ Nw{I-a-W-
amWv a[y A£mw-i-ta-J-e-bn¬ D≈-Xv. ̀ utam-]-cn-
X-e-Øn¬ Cu Im‰p-Isf ]›n-a-hm-X-ßƒ (Wester-

lies) F∂pw Nw{I-a-W-tIm-isØ s^d¬sk¬
(Ferrel Cell) F∂pw hnfn-°p-∂p.

{[ph-{]-tZ-i-ß-fn¬ Xmgv∂n-d-ßp∂ XWp-Øp-
d™ km{µ-X-Iq-Snb hmbp a[y-A-£mw-i{]-tZ-
i-Øn-te°v {[pho-b-]q¿hhm-X--ß-fmbn hoip-∂p.
CXmWv {[pho-b-Nw-{I-a-W-tImiw (Polar Cell).
ta¬]-d™ aq∂v Nw{I-a-W-tIm-i-ßfpw tN¿∂v
A¥-co-£-Øns‚ s]mXp-Nw-{I-a-W-{Iaw \n›-bn-
°p-∂p. Xmgv∂ A£mw-i-ß-fn¬\n∂pw Db¿∂
A£mw-i -ß-fn -te -°p≈ Xm]-ssI-am‰w
\ne\n¿Øp-∂Xv A¥-co-£-Ønse s]mXp-Nw-{I-
a-W-am-Wv.

A¥-co-£-Ønse s]mXp-Nw-{I-aWw kap-{Z-ß-
sfbpw kzm[o-\n-°p-∂p-≠v. BtKm-f-hm-X-ßƒ kap{Z-
Pew kmh-[m\w Hcn-SØp\n∂pw as‰m-cn-S-tØ°v
h≥tXm-Xn¬ \oßp-∂-Xn\v Imc-W-am-Ip-∂p. ]I-c-
ambn kap-{Z-ßƒ A¥-co-£-Øn-te°v Du¿÷hpw
Cu¿∏hpw {]Zm\w sNøp-∂p. AXn-hn-kvXr-X-amb
kap-{Z-Øn¬ Cu ssIam-‰-ßƒ°v Xmc-X-tay\
thKX Ipd-hm-Wv.

A¥-co-£-Øns‚ s]mXp-Nw-{I-aWw
(General circulation of the atmosphere)

BtKm-f-hm-X-ß-fpsS {Iaw Xmsg- ]-d-bp∂ LSI-
ßsf B{i-bn-®n-cn-°p-∂p: (i) hnhn[ A£mw-i-ß-
fn¬ A¥-co£w NqSp-]n-Sn-°p-∂-Xnse G‰-°p-d-®n¬,
(ii) a¿Z-ta-J-e-I-fpsS Bhn¿`m-hw, (iii) kqcys‚
Bt]-£n-I-am-‰-Øn-\-\p-k-cn®v a¿Z-ta-J-eIƒ°p-≠m-
Ip∂ ÿm\-am-‰w, (iv) h≥I-c-I-fp-sSbpw kap-{Z-ß-
fp-sSbpw hnX-c-Ww, (v) ̀ qan-bpsS {`aWw.

BtKm-f-hm-X-ß-fpsS k©m-c-{I-asØ A¥-co-£-
Øns‚ s]mXp-Nw-{I-aWw F∂-dn-b-s∏-Sp-∂p. A¥co-
£-Øns‚ s]mXp-Nw-{I-aWw kap-{Z-P-eNe\-ßƒ°v
Imc-W-am-Ip-∂p. AXv BtKm-f-Im-em-h-ÿsb kzm[o-
\n-°p-∂p. A¥-co-£-Øns‚ s]mXp-Nw-{I-a-W-hyq-l-
ßsf hni-Z-am-°p∂ Nn{Xw Xmsg-sIm-Sp-Øn-cn-°p-∂p.
(Nn{Xw 10.6)

Nn{Xw 10.5: Im‰p-I-fpsS kwtbm-P-\hpw hntbm-P-\hpw

Nn{Xw 10.6: A¥-co-£-Øns‚ s]mXp-Nw-{I-aWw

Db¿∂ kuc-hn-In-c-Ww-aqew A¥¿ DjvW-
taJem kw{I-a-W-ta-Je (Inter Tropical Convergence

Zone - ITCZ) bnse hmbp kwh-l-\-Øm¬ Db-cm≥
CS-bm-Ip-Ibpw AhnsS \yq\-a¿Zw cq]w-sIm-≈p-

hntbm-P\w kwtbm-P\w

kwtbm-P\w
\yq\-a¿Zw

hntbm-P\w
D®-a¿Zw

D]-cn-Xew

lmUven
Nw{I-a-W-tImiw

s^d¬

Nw{I-a-W-tImiw

sP‰v
{]hmlw

{[phob
Nw{I-a-W-tImiw

antXm-jvW-ta-Je

{[phob sP‰v
{]hmlw

Z£n-W-{[phw

DØc-{[phw

`qa-[y-tcJ

D]-{[p-hob \yq\-a¿ZtaJe

{[phob ]q¿h-hm-X-ßƒ

Dt]mjvW D®-a¿Z-ta-Je

]›na-hm-X-ßƒ

sX°p-In-g-°≥ hmWn-Py-hmXw

Dt]mjvW D®-a¿Z-ta-Je

hS°p-In-g-°≥ hmWn-Py-hmXw

]›n-a-hm-X-ßƒ

{[qhn-b-]q¿hhm-X-ßƒ
D]-{[q-hnb \yq\-a¿Z-ta-Je

{[ph-io¿jw

H
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A¥-co-£-Ønse s]mXp-Nw-{I-a-Whpw Ah
kap-{Z-ß-fn¬ D≠m-°p∂ {]`m-h-ßfpw

A¥-co-£- Nw-{I-a-W-Øns‚ G‰hpw {][m-\-s∏´
^e-amWv ]k-̂ nIv kap-{Z-Øns‚ NqSm-I-epw XWp-
°-epw. a[y-]-k-^nIv kap-{Z-Ønse DjvW-P-ew,
kmh-Imiw sXt° Ata-cn-°≥ Xoc-tØ°p
\oßp-Ibpw XWpØ s]dp-hn-b≥ {]hm-l-ßsf
X≈n-am-‰p-Ibpw sNøp-∂p. AXns‚ ^e-ambn
s]dp-hns‚ XocØv DjvW-Pew FØp∂p. Cu
{]Xn-`m-k-amWv F¬\nt\m (El Nino) F∂-dn-b-s∏-
Sp-∂-Xv. CXn\v a[y-]-k-^nIv kap-{Z-Øn-tebpw
Bkvt{S-en-b-bn-tebpw a¿Z-km-l-N-cy-ß-fp-ambn
ASpØ  _‘-ap-≠v. ]k-̂ nIv kap-{Z-Ønse a¿Z-
km-l-N-cy-Øn-ep-≠m-Ip∂ am‰-amWv Z£nW
Btµm-f\w (southern oscillation) F∂-dn-b-s∏-Sp-
∂-Xv. Z£nW Btµm-f-\w, F¬\nt\m F∂o
{]Xn-`m-k-ß-fpsS kwtbm-Pn-X-^-e-amWv ENSO.
ENSO i‡-am-Ip∂ h¿j-ß-fn¬ BtKm-f-X-e-
Øn¬ hen-b-tXm-Xn¬ Imem-h-ÿm- hy-Xn-bm-\-ßƒ
D≠m-Ip-∂p. sXt° Ata-cn -°-bpsS hc≠
]Sn™m-d≥ XocØv i‡-amb ag e`n-°p-∂-Xpw,
Bkvt{S-en-b-bnepw Nne ka-bØv C¥y-bnepw
hcƒ® A\p-`-h-s∏-Sp-∂Xpw, ssN\-bn¬ sh≈-
s∏m°ap≠m-Ip-∂-Xp-sa√mw CXns‚ ̂ e-ambm-Wv.
Cu {]Xn-`m-k-ßsf kq£va-ambn \nco-£n-®mWv
temI-Øns‚ hnhn[`mK-ß-fnse {][m\ taJ-e-
I-fnse Zo¿L-Ime Imem-hÿm{]h-N\w \S-Øp-
∂-Xv.

Imen-I-hm-X-ßƒ (Seasonal Winds)

G‰hpw IqSp-X¬ NqSm-Ip∂ {]tZiw, a¿Zw,
Im‰ns‚ taJ-e-Iƒ F∂n-h-bn¬ EXp-t -̀Z-ßƒ°-\p-
kr-X-ambn D≠m-Ip∂ ÿm\-am-‰w Im‰ns‚ Nw{I-
aW-K-Xnsb kzm[o-\n-°p-∂p. Cu am‰-Øns‚
G‰hpw {]I-S-am-b-̂ ew sX°p-In-g-°≥ Gjy-bnse
a¨kq-Wp-I-fn-emWv. AXns‚ hni-Zmw-i-ßƒ
\nßƒ, C¥y: ̀ uXn-I-]-cn-ÿnXn (F≥kn-C-B¿Sn,
2006) F∂ ]pkvX-I-Øn¬\n∂pw a\- n-em-°p-I.
s]mXp-Nw-{I-a-W-hyq-l-ß-fn¬ \n∂p≈ a‰v -{]m-tZ-
inI hyXn-bm-\-ßƒ NphsS tN¿°p-∂p.

{]mtZ-inI hmX-ßƒ (Local Winds)

ssZ\n-I-amtbm Imen-I-amtbm `utam-]-cn-Xew
NqSm -Ip -∂-Xn -sebpw XWp -°p -∂-Xn -sebpw
hyXymkß-ƒ \nc-h[n {]mtZ-in-I-hm-X-ßƒ°v
ImcW-am-Ip-∂p.

Ic-°m‰pw IS¬°m‰pw (Land and Sea Breezes)

Icbpw ISepw Xm]w BKn-cWw sNøp-∂Xpw
ssIam‰w sNøp-∂Xpw hyXy-kvX-co-Xn-bn-em-Wv.
]I¬k-a-bØv Ic thKw NqSv ]nSn-°p-Ibpw IS-en-
t\-°mƒ NqSm-Ip-Ibpw sNøp-∂p. At∏mƒ Ic-bpsS

apI-fnse hmbp NqSmbn Db-cp-Ibpw AhnsS Hcp
\yq\-a¿Zw cq]w-sIm-≈p-Ibpw sNøpw. AtX-k-abw
Xmc-X-tay\ XWpØ IS-en-\p-ap-I-fn¬ Db¿∂ a¿Zam-
bn-cn°pw. AXns‚ ^e-ambn a¿Z-N-cn-hp-am\w
ISen¬\n∂pw Ic-bn-te-°m-hp-Ibpw ISen¬\n∂pw
Ic-bn-te°p Im‰v hoip-Ibpw sNøp-∂p. CXmWv
IS¬°m‰v (Sea Breeze). cm{Xn-bn¬ CXn-\p-t\¿
hn]co-X-amb kml-N-cy-amWv. Ic IS-en-t\-°mƒ
thK-Øn¬ Xm]w \jvS-s∏-Sp-Øp-Ibpw XWp-°p-
Ibpw sNøp-∂p. a¿Z-N-cn-hp-am\w Ic-bn¬\n∂pw IS-
en-te-°m-IpIbpw AXns\-Xp-S¿∂v Ic-bn¬\n∂pw
IS-en-te°v Im‰v hoip-Ibpw sNøp-∂p. CXmWv Ic-
°m‰v (Land Breeze) (Nn{Xw 10.7).

Nn{Xw 10.7 : Ic-°m‰pw IS¬°m‰pw

Ic-

Ic-

IS¬

IS¬
IS¬°m‰v

Ic-°m‰v

]¿h-X-°m‰pw Xmgvh-c-°m‰pw
(Mountain and Valley Winds)

]I¬k-a-bØv ]¿h-X-N-cn-hp-I-fnse hmbp NqSp-
]n-Sn®v Db-cp-∂p. At∏mƒ AhnsS D≠m-Ip∂ hmbp-
hns‚ Ipdhv \nI-Øp-∂-Xn-\mbn Xmgvh-c-I-fn¬\n∂pw
Im‰v hoin-sb-Øp-∂p. CXmWv Xmgvh-c-°m‰v (Valley

breeze). cm{Xn-Im-e-ß-fn¬ ]¿h-X-N-cn-hp-I-fnse hmbp
XWp-°p-∂p. ̀ mcw-Iq-Snb Cu hmbp Xmgvh-c-I-fn-te°v
\oßp-∂-XmWv  ]¿h-X-°m‰v (Mountain breeze). lna-
]m-fn-I-fn-sebpw Db¿∂ ]oT-̀ q-an-I-fn-sebpw XWpØ
hmbp Xmgvh-c-I-fn-te°v HgpIn Cd-ßp-∂-Xns\
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Im‰-_m-‰nIv (Katabatic) Im‰v F∂-dn-b-s∏-Sp-∂p.
]¿hX-N-cn-hp-I-fn-eqsS Db-cp∂ hmbp XWp-°p-Ibpw
AXnse Cu¿∏w L\o-`-hn®v ag s]øp-I-bpw-sN-
øp∂p. XpS¿∂v ]¿h-X-ß-fpsS adp-N-cn-hn-te°v IS-
°p∂ hc≠ hmbp AUn-bm-_m-‰nIv (Adiabatic)
{]{In-b-bn-eqsS (hmbp ̀ utam-]-cn-X-e-Øn-te°v Xmgp-
∂-Xns\ XpS¿∂v NqSp-]n-Sn-°p∂ {]{In-b) NqSm-Ip-
∂p. Npcp-ßnb ka-bw-sIm≠v Cu hc≠ Im‰v ]¿h-
X-®-cn-hp-I-fnse a™p-cp-°p∂p.

hmbp-k-©-b-ßƒ (Air Masses)

kam-\-k-hn-tij-X-Iƒ ]pe¿Øp∂ Hcp {]tZ-i-
Øn-\p-ap-I-fn¬ hmbp- th-≠{X kabw \ne-sIm-≈p-
I-bm-sW-¶n¬ B {]tZ-i-Øns‚ khn-ti-j-X-Iƒ
B hmbp-hn-te°v ]I-cp-∂p. AXn-hn-im-e-amb kap-
t{Zm-]-cn-X-ew, hnkvXr-X-amb ka-X-e-ßƒ Ch-
sbms° Htc khn-ti-j-X-I-fp≈ {]tZ-i-ß-fm-Wv.
Xm]w, B¿{ZX Ch-bn-sems° khn-ti-jX {]I-Sn-
∏n-°p-∂-XmWv Hmtcm hmbp-k-©-b-ßfpw. Xm]w,
B¿{ZX Ch Xnc-›o-\-X-e-Øn¬ Htc-t]msebp≈
_rl-Ømb hmbp-]n-fi-ß-fm-Wn-h. Cu hmbp-
]nfi-ßƒ cq]w-sIm-≈p∂ sFI-cq-]y-ap≈ {]tZ-i-
ßsf D¤-h-{]-tZ-i-ßƒ (Source regions) F∂p
hnfn°p-∂p.

hmbpk©-b-ßsf Ah-bpsS D¤-h-{]-tZ-i-ß-
fpsS ASn-ÿm-\-Øn¬ A©mbn Xcw-Xn-cn°mw.
Ah: (i) NqtS-dnb DjvW-ta-J-e-bn-sebpw Dt]m-jvW-
ta-J-e-bn-sebpw kap-{Z-ßƒ, (ii) Dt]m-jvW-ta-J-e-
bnse DjvW-a-cp-̀ q-an-Iƒ, (iii) Db¿∂ A£mw-i-ß-
fnse Xmc-X-tay\ XWp-∏p≈ kap-{Z-ßƒ, (iv)

Db¿∂ A£mw-i-ß-fnse a™v aqSnb XWp-t∏-dnb
h≥I-c-Iƒ, (v) B¿´n-Iv-̨ -A‚m¿´nIv {]tZ-i-ß-fnse
a™v aqSnb h≥I-c-Iƒ. AXn≥{]-Imcw NphsS
tN¿°p∂ Xcw hmbp-k-©-b-ßƒ (Airmasses) D≈-
Xmbn Xncn-®-dn-™n-´p≠v: (i) DjvW-ta-Jem kap-{Z-
hm-bp-k-©bw (Maritime tropical) (mT); (ii) DjvW-
ta-Jem h≥I-c-hm-bp-k-©bw (Continental tropical)

(cT); (iii) {[phob kap{Zhm-bp-k-©bw (Maritime

polar) (mP); (iv) {[phob h≥I-cm-hm-bp -k-©bw
(Continental polar) (cP); (v) B¿´nIv h≥I-c-hm-bp-k-
©bw (Continental arctic) (cA).

DjvWta-Jem hmbp-k-©-b-ßƒ NqSp-≈-hbpw
{[pho-b-hm-bp-k-©-b-ßƒ XWp-∏p-≈-h-bp-am-bn-cn-°pw.

hmX-ap-J-ßƒ (Fronts)

A`n-ap-J-ambn \n¬°p∂ c≠v hyXykvX hmbp-
k©-b-ßƒ XΩn-ep≈ AXn¿h-c-ºmWv hmX-apJw
F∂-dn-b-s∏-Sp-∂-Xv. hmX-ap-J-ßƒ cq]w-sIm-≈p∂
{]{In-b-bmWv hmX-ap-tJm¬∏Øn (Frontogenesis)

F∂-dn-b-s∏-Sp-∂-Xv. hmX-ap-J-ßƒ \mep-X-c-ap≠v:  (a)

ioX-hm-X-apJw (Cold front); (b) DjvW-hm-X-apJw
(Warm front); (c) \n›-e-hm-X-apJw (Stationary front);

(d) kwcp≤hm-X-apJw (Occluded front).

ÿnc-ambn \n¬°p∂ hmbp-k-©b AXn¿h-c-
ºmWv \n›-e-hmX-apJw (Stationary front) F∂-dn-b-
s∏-Sp-∂Xv. XWpØ hmbpk©bw DjvW-hm-bp-k-
©-b-Øn-\-Sp-tØ°v \oßp∂ kµ¿`-Øn¬ Ah
XΩn¬ kº¿°-Øn-te¿s∏-Sp∂ taJ-e-bmWv ioX-
hm-X-apJw (Cold front) F∂v hnfn-°-s∏-Sp-∂-Xv. DjvW-
hm-bp-k-©bw ioX-hm-bp-k-©-bØn-\-Sp-tØ-°mWv
\oßp-∂-sX-¶n¬ Ahn-SsØ kº¿°-ta-Je DjvW-
hm-X-apJ (Warm front) ambn-cn-°pw. Hcp hmbp-k-
©bw `utam-]-cn-X-e-Øn¬\n∂pw ]q¿W-ambpw
Db¿Ø-s∏-Sp-I-bm-sW-¶n¬ AXv kwcp≤hmX-apJw
(Occluded front) F∂-dn-b-s∏-Sp-∂p. a[y A£mw-i-
{]-tZ-i-ß-fn¬ cq]w-sIm-≈p∂ hmX-ap-J-ß-fnse
Xm]w, a¿Zw F∂n-h-bn¬ IpØ-s\-bp≈ Ncn-hp-am\w
\ne-\n¬°p-∂p. Xm]-\n-e-bn¬ s]mSp-∂s\ am‰-ßƒ
D≠m-°p∂ Ch Db¿∂v taL-cq-]o-I-c-W-Øn\pw
h¿j-W-Øn\pw Imc-W-am-Ip-∂p.

Nn{Xw 10.8 : (a) DjvW-hm-Xap-Jw, (b) ioX-hm-X-apJw,
(c) kwcp≤ hmX-apJw F∂n-h-bpsS ew_-X-e-tO-Z-Zriyw

antXmjvW taJ-em-N-{I-hm-X-ßƒ
(Extra Tropical Cyclones)

DjvW-ta-J-e°∏p-dØv a[y A£mw-i-ß-fnepw
Db¿∂ A£mw-iß-fnepw cq]w-sIm-≈p∂ \yq\a¿Z-

kwcp-≤-hm-X-apJw

ioX-hmbp
DjvW-hm-X-apJw

ioXhm-X-apJw

DjvW-hmbp

DjvW-hmbp
ioX-hmbp

i
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w
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vW

-hm-X
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DjvW-hmbp
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hyq-l-ß-fmWv antXm-jvW-ta-J-em-N-{I-hm-X-ßƒ.
hmX-ap-J-ßƒ IS-∂p-t]m-Ip-∂Xv a[y-A-£mwi-ß-
fn-se-bpw, Db¿∂ A£mw-i-ß-fn-sebpw Imem-h-ÿ-
bn¬ {]I-S-amb am‰-ßƒ D≠m-°p-hm≥ CS-bm-
°p∂p.

\n›-e-amb {[pho-b-hm-X-ap-J-ß-fn-emWv antXm-
jvW-ta-Je N{I-hm-X-ßƒ cq]w-sIm-≈p∂Xv.
hyXykvX Dujvamhv A\p-̀ -h-s∏-Sp∂ hmX-ap-J-ßƒ
XΩn¬ IqSn-t®-cp-tºm-gmWv CØcw N{I-hm-X-ßƒ
D≠m-Ip-∂-Xv. DØ-cm¿[-tKm-f-Øn¬ DjvW-hmbp
hmX-ap-J-Øn\v hS-°p-\n-∂p-amWv hoip-∂-Xv. hmX-
ap-J-Øn¬ a¿Zw Ipd-bp-∂-tXm-Sp-IqSn DjvW-hmbp
ho≠pw hS-t°m´pw ioX-hmbp sXt°m´pw \oßp∂p.
CXv Hcp FXn¿L-Sn-Imc N{I-hm-X-Nw-{IaWw
(Anti-clockwise cyclonic circulation) cq]w-sIm-≈p-∂-
Xn\v Imc-W-am-Ip∂p. XpS¿∂v CXv DjvW-hm-X-ap-J-
hpw ioX-hm-X-ap-J-hp-ap≈ antXm-jvW-ta-J-em-N-{I-
hmX-ambn hnIm-kw -{]m-]n-°p-∂p. ]q¿W-hn-Imkw
{]m]n® antXm-jvW-ta-J-em-N-{I-hm-X-Øns‚ cq]-tc-
Jbpw tOZ-ap-Jhpw Nn{Xw 10.9˛¬ \¬In-bn-cn-°p∂p.

sX∂n-°-b-dp-∂-tXmsS DjvW-hm-X-ap-J-Øn\v ap∂n-
embn BIm-iØv taL-ßƒ cq]w-sIm-≈p-Ibpw
h¿j-W-ap-≠m-Ip-Ibpw sNøp-∂p. AtX-k-abw ioX-
h-mX-apJw DjvW-hm-bp-hns\ ]n∂n¬\n∂pw -
X≈n\o°p-∂p. AXn-s‚- ̂ -e-ambn ioX-hm-X-ap-JØv
Iyqap-ekv ta-L-ßƒ cq]w-sIm-≈p-∂p. XpS¿∂v ioX-
hm-X-apJw DjvW-hm-X-ap-JsØ adn-I-S-°p-Ibpw
sNøp-∂p. CXv DjvW-hmbp `utam-]-cn -X-e-
Øn¬\n∂pw ]q¿W-ambpw Db¿Ø-s∏-Sm≥ CS-bm-
°p-Ibpw kwcp≤ (Occluded) hmX-apJw cq]w-sIm-
≈p-Ibpw N{I-hmXw Zp¿_-e-am-hp-Ibpw sNøp-∂p.

`utam-]-cn-Xe-Ønepw Db-c-ß-fn-ep-ap≈ Im‰ns‚
Nw{I-a-W-{]-{In-b-Iƒ°v XΩn¬ ASp-Ø-_-‘-ap-≠v.
antXm-jvWtaJem N{I-hm-X-ßƒ DjvW-ta-Jem
N{I-hm-X-ß-fn¬\n∂pw hf-sc-b-[nIw hyXym-k-s∏´n-
cn-°p-∂p. antXm-jvW-ta-Jem N{I-hm-X-ßƒ°v hy‡-
amb hmX-ap-J-hy-h-ÿ-bp-≠v. CXv DjvW-ta-Jem N{I-
hm-X-ß-fn¬ D≠m-bn-cn-°p-I-bn-√. antXm-jvW-ta-Jem
N{I-hm-X-ßƒ Ic-bp-sSbpw IS-en-s‚bpw apI-fn¬
cq]w-sIm-≈mw. DjvW-ta-Jem N{I-hm-X-ßƒ IS-en\v
apI-fn¬am-{X-sa cq]w-sIm-≈m-dp-≈q, Ch Ic-bn-se-
Øp-∂-tXmsS Zp¿_-e-am-hp-Ibpw sNøp-∂p. antXm-
jvW-ta-Jem N{I-hm-X-ßƒ DjvW-ta-Jem N{I-hm-
X-ß-sf-°mƒ IqSp-X¬ ÿeØv hym]n-°p-∂p.
DjvW-ta-Jem N{I-hm-X-ß-fn¬ Im‰n\v Xo{hX IqSp-
X-em-b-Xn-\m¬ \mi-\-jvSß-fpsS Afhpw IqSp-X-em-
bn-cn-°pw.

antXm-jvW-ta-Jem N{I-hm-X-ßƒ ]Sn-™m-dp-
\n∂pw Ing-t°m´v k©-cn-°p-∂p. AtXkabw
DjvW-ta-Jem N{IhmX-ß-fpsS k©m-c-KXn Ing°p-
\n∂pw ]Sn-™m-tdm-́ m-Wv.

DjvW-ta-Jem N{I-hm-X-ßƒ

(Tropical Cyclones)

DjvW-ta-J-e-bnse kap-{Z-ßƒ°v apI-fn¬ cq]w-
sIm≠v Xoc-tØ°v hoip∂ AXn-Xo-{h-amb sImSp-
¶m-‰p-I-fmWv DjvW-ta-Jem N{I-hm-X-ßƒ. Ch
Xo{h-X-tbmsS hoip-∂-Xn-\m¬ AXn-i-‡-amb
agbv°pw IS-te-‰Øn\pw h≥tXm-Xn¬ \mi-\-jvS-
ßƒ°pw Imc-W-am-Ip-∂p. G‰hpw hn\m-i-Im-cn-I-
fmb {]IrXnZpc-¥-ß-fn-sem-∂m-Wn-Xv. C¥y≥ alm-
k-ap-{Z-Øn¬ sskt¢m¨ (Cyclones), A‰v-em‚nIv
kap-{Z-{]-tZ-i-ß-fn¬ lcn-sIbv≥kv (Hurricanes),

]›n-a -im¥kap-{Z-{]-tZ-iØpw sX°≥ ssN\m-IS-
enepw ssS^q¨ (Typhoons), ]›na Bkvt{S-en-bn¬
hn√n-hn-√okv (Willy-Willes) F∂n-ßs\ hnhn[
cmPy-ß-fn¬ hnhn-[- t]-cp-I-fn-emWv Ch Adn-b-s∏-
Sp-∂-Xv.

Nn{Xw 10.9 : antXm-jvW-ta-Jem N{I-hm-X-ßƒ

ioX-hm-bp-ta-J-e-bpsS ap≥`m-K-Øn\pw ]n≥`m-K-
Øn\pw CS-bn-embn DjvW-hmbp AI-s∏-´p-In-S-°p-
∂p-≠v. Cu DjvW-hmbp ioX-hm-bp-hn\v apI-fn-te°v

ioX-hmbp ioX-hmbp
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DjvW-ta-Jem N{I-hm-X-ßƒ cq]w-sIm-≈p-∂Xpw
i‡n-{]m-]n-°p-∂Xpw NqtS-dnb DjvW-ta-Jem kap{Z-
ß-fpsS apI-fn-em-Wv. DjvW-ta-Jem N{I-hm-X-ßƒ
cq]w-sIm-≈p-∂-Xn\pw i‡n-{]m-]n-°p-∂-Xn\pw A\p-
Iq-e-amb kml-N-cy-ßƒ: (i) 27oC˛¬ IqSp-X¬
Dujvam-hp≈ hnim-e-k-ap-t{Zm-]-cn-Xew; (ii)  sImdn-
tbm-enkv {]`m-h-Øns‚ kmao]yw; (iii) Im‰ns‚
ew_-X-e-th-K-X-bn¬ D≠m-Ip∂ t\cnb hyXym-k-
ßƒ; (iv) t\c-sØ-Xs∂ \ne-\n∂ncp∂ Hcp Zp¿_e
\yq\-a¿Z-ta-Je; (v) kap-{Z-\n-c-∏n\v apI-fn-embn
Db¿∂-X-e-Ønse hmbp-hns‚ hntbm-P-\w.

N{I-hm-X-tI-{µ-Øn\v Np‰p-ambn Db-c-ß-fn-te°v
hym]n-®n-́ p≈ Iypap-tem-\nw-_kv taL-ß-fpsS cq]o-
I-c-W-{]-{In-b-bn-eq-sS-bmWv Chbv°v th≠{X
Du¿Pw e`n-°p-∂-Xv. kap-{Z-Øn¬\n∂pw XpS¿®-bmbn
e`n-°p∂ Cu¿∏w N{I-hm-X-Øns‚ Xo{hX h¿[n-
∏n-°p-∂p. Ic-bn-se-Øp-∂-tXm-Sp-IqSn Chbv°v
Cu¿∏w e`n-°m-Xm-hp-Ibpw N{I-hm-X-ßƒ Zp¿_-e-
am-hp-Ibpw sNøp-∂p. DjvW-ta-Jem N{I-hm-X-ßƒ
Icbnte°v IS-°p∂ {]tZ-isØ N{I-hm-X-Øns‚
em‚ v^mƒ (Land fall) F∂-dn-b-s∏-Sp-∂p. 20o DØc
A£mwiw adn-I-S-°p∂ CØcw N{I-hm-X-ßƒ°v
Znim-hy-Xn-bm\w kw`-hn®v IqSp-X¬ hn\m-iIm-cn-
bmbn amdp-∂p.

]q¿W-hn-Imkw {]m]n® Hcp DjvW-ta-Jem N{I-
hm-X-Øns‚ ew_-Xe tOZ-Zriyw Nn{Xw 10.10˛¬
ImWn-®n-cn-°p-∂p.

DjvW-ta-Jem N{I-hm-X-Øns‚ tI{µ-Øn\v Np‰p-
ambn AXn-i-‡n-bn¬ k¿∏n-fm-Ir-Xn-bn¬ Im‰v
Idßn-sIm-≠n-cn-°p-∂p. Cu ̀ mK-Øns\ N{I-hm-X-
t\{Xw (eye of cyclone) F∂-dn-b-s∏-Sp-∂p. Npg-‰n-ho-
ip∂ Cu hmbp-hyql-Øns‚ hymkw 150 Intem-ao-
‰¿ apX¬ 250 Intem-ao-‰¿h-sc-bm-Wv.

hmbp Xmgv∂n-d-ßp∂ im¥-amb taJ-e-bmWv
N{I-hm-X-t\-{Xw. N{I-hm-X-t\-{X-Øn\v Np‰p-ambn
t\{X-`nØn (eye wall) bp≠v. ChnsS AXo-h-th-K-
Øn¬ i‡-ambn Npg-‰n-ho-ip∂ hmbp Db¿∂v
t{Smt∏m-∏m-kn-se-Øp-∂p. Im‰n\v G‰hpw thK-w
-Iq-Snb taJ-e-bm-Wn-Xv. i‡-ambn ag e`n-°p∂
ChnsS Im‰ns‚ thKw aWn-°q-dn¬ 250 Intem-ao-‰-
dnepw A[n-I-am-Wv. t\{X-̀ n-Øn-bn¬\n∂pw ag-ta-Je
(Rain bands) Np‰nepw hym]n-°p-Ibpw Iypap-e-kv,
Iypap-tem-˛-\nw-_kv taL-ßƒ ]pd-tØ°v \oßp-
Ibpw sNøp-∂p. _wKmƒ Dƒ°-S-enepw Ad-_n-°-S-
en-epw C¥y≥ alm-k-ap-{Z-Ønepw cq]w-sIm-≈p∂
Cu N{I-hm-X-ßƒ°v 600 apX¬ 1200 Intem-ao-‰¿hsc
hymk-ap-≠m-bn-cn-°pw. Cu N{I-hm-X-hyqlw Znh-tk\

300˛500 Intem-ao-‰¿ Zqcw-hsc k©-cn-°p-∂p. Ch IS-
te‰w (N{I-hm-X-ßƒ ImcWw kap-{Z-\n-c-∏n-ep-≠m-
Ip∂ Akm-[m-cW Db¿®) D≠m-°p-Ibpw Xoc-{]-
tZ-i-ßsf sh≈-Øn-em-gvØp-Ibpw sNøp-∂p. Ic-bn-
se-Øn-t®-cp-∂-tXmsS DjvW-ta-J-em-N-{I-hm-X-ßƒ

Zp¿_-e-am-Ip-∂p.

Nn{Xw 10.10: DjvW-ta-Jem N{I-hm-X-Øns‚ ew_-Xe tOZ-
Zriyw (cma-im-kv{Xn-bpsS A`n-{]m-b-{]-Im-cw)

CSn-an-∂-tem-Sp-Iq-Snb sImSp-¶m-‰p-Ifpw
sSm¿Wm-tUmIfpw

(Thunderstorms and Tornadoes)

i‡n-tb-dnb a‰p -{]-tZ-inI sImSp-¶m-‰p-I-fmWv
CSn-an-∂-tem-Sp-Iq-Snb sImSp-¶m-‰p-Ifpw sSm¿Wm-tUm-
Ifpw. XmcX-tay\ sNdnb {]tZ-i-ß-fn¬ {lkz-t\c-
tØ-°p-am{Xw \ne\n¬°p∂ Ch AXn-i-‡-ambn
hoip-∂p. B¿{Z-Xbpw AXyp-jvWhpw A\p-`-h-
s∏Sp∂ Znh-k-ß-fnse i‡-amb kwh-l-\-{]-{Inb
(convection) bneq-sS-bmWv Ch cq]w-sIm-≈p-∂-Xv.
bYm¿Y-Øn¬ CSn-bpw an∂-ep-ap-≠m-°p∂ ]q¿W-hn-
Imkw {]m]n® Iyqaptem-̨ -\nw-_kv taL-ß-fm-Wnh.
Cu taL-ßƒ hf¿∂v ]qPyw- Un{Kn Dujvam-hnepw
Xmsg-bp≈ Db-c-ß-fn-se-Øp-tºmƒ AXv Ben-∏gw
(Hails) cp]w-sIm-≈m-≥ Imc-W-am-hp-I-bpw Ben-∏-g-
hogvN (Hail storms) bp≠m°pIbpw sNøp-∂p. taL-
]m-fn-I-fn¬ th≠{X Cu¿∏an-√msXhcp-tºmƒ Ch
s]mSn-°m‰p (Dust stroms) Ifp-≠m-°p-∂p. i‡-ambn
NqSp-]n-Sn® hmbp IqSp-X¬ Cu¿∏w BKn-cWw sNbvXv

ët{Smt∏m-]mkv

ët{Smt∏m-]mkv ët{Smt
∏m-]mkv

hmX-{]-hmlw

Xmgv∂n-d-ßp∂
NqSv hmbp

]pd-tØ
-°p≈

{]hmlw
]pd-tØ-°p≈{]hmlw

ag-taJe ag-t
aJ

e

t\
{X

-`
nØ

n

t\
{X

-`
nØ

n

t\
{X

w

In.ao.

sImSp-¶m-‰ns‚ Zni

\n¿hn-Lv\-hmXw
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1. icnbpØcw Xnc-s™-Sp-sØ-gp-Xp-I.

  (i) `utam-]-cn-X-e-Ønse A¥-co-£-a¿Zw 1000 an√o-_m¿ BsW-¶n¬ D]-cn-X-e-Øn\v 1 Intem-ao-‰¿
apI-fn¬ A\p-`-h-s∏-Sp∂ A¥-co£ a¿Zw:

(a) 700 an√o-_m¿ (b)  900 an√o-_m¿ (c) 1100 an√o-_m¿ (d) 1300 an√o-_m¿

 (ii) A¥¿ DjvW-ta-Jem kw{I-a-W-ta-J-e (ITCZ) km[m-cW ImW-s∏-Sp-∂Xv:

(a) ̀ qa-[y-tc-Jbv°v kao]w (c) DØ-cm-b-\-tc-Jbv°v kao]w

(b) Z£n-Wm-b-\-tc-Jbv°v kao]w (d) B¿´nIv hrØ-Øn\v kao]w

(iii) DØ-cm¿[-tKm-f-Øn¬ \yq\-a¿Z-tI-{µ-Øn\p Np‰p-ap≈ Im‰ns‚ Zni:

(a) LSn-Im-c-Zni (c) FXn¿L-Sn-Imc Zni

(b) ka- a¿Z-tc-J-Iƒ°v ew_w (d) ka- a¿Z-tc-J-Iƒ°v kam-¥cw

(iv) Xmsg-∏-d-bp-∂-h-bn¬ hmbp-k-©b-ß-fpsS D¤-h-{]-tZiw GXmWv?

(a) ̀ qa-[y-tcJm h\-{]-tZiw (c) ssk_o-cn-b≥ ka-Xew

(b) lnam-ebw (d) U°m≥ ]oT-`qan

2. Xmsg X∂n-cn-°p∂ tNmZy-ßƒ°v 30 hm°n¬ Ipd-bmsX DØ-c-sa-gp-Xp-I:

(i) a¿Zw Af-°p∂ GI-I-ta-XmWv? Imem-hÿm ̀ q]-S-ßƒ \n¿an-°p-tºmƒ Hmtcm tI{µ-ß-fn-sebpw
A¥-co-£-a¿ZsØ kap-{Z-\n-c-∏n-te°v {Iao-I-cn-°p-∂-sX-¥p-sIm≠v?

(ii) a¿Z-N-cn-hp-am\ _ew hS-°p-\n∂v sXt°m-´m-sW-¶n¬ AXm-b-Xv, DØcm¿[-tKm-f-Øn¬ Dt]m-jvW
D®-a¿Z taJ-e-bn¬\n∂pw ̀ qa-[y-tc-J-bn-te-°m-sW-¶n¬ F¥p-sIm-≠v Im‰p-Iƒ DjvW-ta-J-e-bn¬
hS-°p-In-g°v Zni-bn¬ hoip∂p?

(iii) `qhn-t£-]-hm-X-ßƒ F∂m-se¥v?

(iv) Ic-°m-‰n-s\bpw IS¬°m-‰n-s\bpw Ipdn®v hni-Zo-I-cn-°p-I.

3. Xmsg X∂n-cn-°p∂ tNmZy-ßƒ°v  150 hm°n¬ Ipd-bmsX DØ-c-sa-gp-Xp-I:

(i) Im‰ns‚ Zni-tbbpw thK-X-sbbpw \nb-{¥n-°p∂ LS-I-ß-sf-°p-dn®v N¿®sNøp-I.

(ii) `utam-]-cn-X-e-Ønse A¥-co-£-hm-bp-hns‚ s]mXp-Nw-{I-a-WsØ ImWn-°p∂ Nn{Xw hc-bv°p-I.
30o hS-°pw -sX°pw A£mw-i-ß-fn¬ Dt]mjvW D®-a¿Z-ta-Je cq]w-sIm-≈m-\p≈ Imc-W-ßƒ
Fs¥m-s°-bmWv?

(iii) DjvW-ta-J-em-N-{I-hm-X-ßƒ IS-en-\p-ap-I-fn¬ cq]w-sIm-≈p-∂-sX-¥p-sIm≠v? CØcw N{I-hm-X-ß-
fpsS GXv `mK-ØmWv i‡-amb agbpw Xo{h-th-K-X-tbm-Sp-Iq-Snb Im‰p-Ifpw D≠m-Ip-∂Xv?
F¥p-sIm≠v?

t{]mPIvSv {]h¿Ø\w-

(i) Imem-hÿm {]Xn-`m-k-ßƒ a\- n-em-°p-∂-Xn-\mbn h¿Ø-am-\-]-{Xw, sSen-hn-j≥, tdUntbm XpS-
ßn-b-h-bn¬\n∂pw Imem-h-ÿ-bp-ambn _‘-s∏´ hnh-c-ßƒ tiJ-cn-°p-I.

(ii) h¿Ø-am-\- ]-{X-ß-fn¬\n∂pw hnti-jn®pw D]-{K-l-Nn-{X-ßƒk-lnXw \¬In-bn-´p≈ Imem-hÿm
hm¿Ø-Iƒ hmbn-°p-I. AXn¬ taLm-hr-X-am-b-{]-tZ-i-ßƒ AS-bm-f-s∏-Sp-Øp-I. taL-ß-fpsS
hnX-cWw \nco-£n®v A¥-co-£-Nw-{I-aWw a\- n-em-°p-I. \nßƒ°v sSen-hn-j≥ Ds≠-¶n¬ AXnepw
Cs√-¶n¬ ]{X-ß-fn¬ hcp-∂-Xp-amb Imem-hÿm{]h-N-\-ßƒ \nß-fpsS \nK-a-\-ß-fp-ambn
Xmc-Xayw sNøp-I. F{X Znh-k-ß-fn¬ {]h-N\w icn-bm-bn-cp∂p F∂v hne-bn-cp-Øp-I.

Db-cp-∂-Xn-eqsS taL-ßƒ hep-Xm-hp-Ibpw h¿j-W-
Øn\v Imc-W-am-hp-Ibpw sNøp-∂p. taLw L\o-`-
hn®v Xmtg°v agbmbn s]bvXn-d-ßp-∂p.

CSn-an-∂-tem-Sp-Iq-Snb Cu sImSp-¶m-‰p-I-fn¬\n∂pw
Nne ka-b-ß-fn¬ Im‰v Hcp Npgn-t]mse Idßn Xpºn-
ss°-bpsS BIr-Xn-bn¬ AXo-h-i-‡n-tbmsS
`utam]cn-X-e-Øn-te°v Xmgv∂n-dßn hcm-dp-≠v.
k©m-c-]m-X-bn¬ AXy-[nIw \mi-\jvS-ß-fp-≠m-°p-
∂Xpw tI{µ-ÿm-\-Øv AXoh \yq\-a¿Z-ap-≈-Xp-amb
Cu {]Xn-`mkw sSm¿WmtUm (Tornado) F∂-dn-b-
s∏-Sp-∂p. a[y-˛-A-£mw-i- {]tZiß-fn-emWv Ch

km[m-c-W-bmbn D≠m-Ip-∂-Xv. IS-en-\p-ap-I-fn¬
D≠m-Ip∂ sSm¿Wm-tUm-I-fmWv hm´¿kv{]u´p-Iƒ
(Water sprouts).

Xm]-hn-X-c-WØnse Ak-¥p-en-Xm-h-ÿ-tbmSv
XmZmflyw {]m]n-°m-\p≈ A¥-co-£-Øns‚ {ia-
amWv sImSp-¶m-‰p-I-fpsS cq]-Øn¬ {]I-S-am-hp-∂-Xv.
Cu sImSp-¶m-‰p-I-fnse Xmt]m¿Phpw ÿnXn-
tIm¿Phpw KXn-tIm¿P-ambn am‰-s∏-Sp-I-bpw, Akz-
ÿ-amb A¥-co£w AXns‚ kpÿn-cÿnXn
(Stable state) bnte°v XncnsI FØn-t®-cp-Ibpw
sNøp-∂p.

tNmZy-ßƒ
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A¥-co-£-hm-bp-hn¬ Pe-_mjv]w AS-ßn-bn-´p-
s≠∂v \nßƒ ]Tn-®n-́ p-≠t√m. A¥-co-£ hym]vX-
Øns‚ ]qPyw apX¬  \mev iX-am\whsc Pe-
_mjv]-am-Wv. Imem-hÿm{]Xn-̀ m-k-ß-ƒ krjvSn-
°p-∂-Xn¬ Pe-_m-jv]-Øn\v henb ]¶p-≠v. A¥-
co-£-Pew aq∂v Ah-ÿ-I-fn-em-Wp-≈Xv -̨ ˛ hmX-Iw,
{ZmhIw, Jcw. A¥-co-£-Øn¬ Cu¿∏w tN¿°-s∏-
Sp∂Xv _mjv]o-I-cWwaqehpw kky-e-Xm-Zn-I-fn¬
\n∂p≈ tkzZ\waqe-hp-am-Wv. _mjv]o-I-c-Ww,
tkzZ\w, L\o-̀ -hn-°¬, h¿jWw XpS-ßnb {]{In-
bIfn-eqsS A¥-co-£-hpw, h≥I-c-I-fpw, kap-{Z-
ßfpw XΩn¬ XpS¿®-bmb Pe-ssI-am‰w kw`-hn-
°p∂p.

A¥-co-£-hm-bp-hnse Pe-_m-jv]-Øns‚ km∂n-
[ysØ B¿{ZX (Humidity) F∂p ]d-bp-∂p. hnhn-[-
X-c-Øn¬ B¿{ZX Af-∂p-Xn-́ -s∏-Sp-Ømw. A¥-co£-
hm-bp-hn¬ bYm¿Y-Øn¬ AS-ßn-bn-́ p≈ Pe-_m-jv]-
Øns‚ Af-hns\ tIh-e -B¿{ZX (Absolute humid-

ity) F∂v hnfn-°p-∂p. CXv Hcp \n›nXhym]vXw hmbp-
hn¬ AS-ßn-bn-́ p≈ Pe-_m-jv]-Øns‚ ̀ mcw BWv.
Hcp L\-ao-‰¿ hmbp-hn¬ F{X {Kmw Pe-_mjv]w
D≠v F∂ tXmXn-emWv CXv IW-°m-°p-∂-Xv. hmbp-
hn\v Pe-_mjv]w hln-°m-\p≈ Ignhv ]q¿W-ambpw
hmbp-hns‚ Dujvam-hns\ B{i-bn-®m-Wv. ̀ utam-]-
cn-X-e-Øn¬ tIhe B¿{Z-X-bpsS Afhv ÿm\o-b-
ambn hyXym-ks∏´n-cn-°p-∂p. Hcp \n›nX Dujvam-
hn-ep≈ hmbp-hn\v ]c-am-h[n Cu¿∏w Dƒs°m-≈m-
\p≈ Ign-hp-ambn Xmc-Xayw sNøptºmƒ F{X iX-
am\w Cu¿∏w \ne-hnep≠v F∂-XmWv Bt]-£nI
B¿{ZX (Relative humidity). A¥-co-£-Ønse
Dujvam-hns‚ G‰-°p-d-®n-ep-Iƒ°v A\p-kr-X-ambn
Cu¿∏-Øns‚ Af-hnepw hyXn-bm-\-ap-≠m-Ip-∂p.
CXv Bt]-£nI B¿{Z-X-sbbpw _m[n-°pw. Bt]-
£nI B¿{ZX kap-{Z-Øns‚ apI-fn¬ IqSp-X-epw,
h≥I-c-I-fpsS apI-fn¬ Ipd-hp-amWv A\p-`-h-s∏-Sp-
∂-Xv.

Hcp \n›nX Dujvam-hn¬ ]c-am-h[n Cu¿∏w
Dƒs°m-≠n-cn-°p∂ hmbp-hns\ ]qcn-X-hmbp
(saturated air) F∂p ]d-bp-∂p. \n›nX Dujvam-hn¬
]qcn-X-amb hmbp-hn¬ Cu¿∏w A[n-I-ambn Iq´n-
t®¿°pI km[y-a-√. GXv Dujvam-hn-emtWm hmbp
]qcn-X-am-bXv B Dujvam-hns\ Xpjm-cm¶w

(dew point) F∂v ]d-bp-∂p.

_mjv]o-I-c-W-hpw L\o-Ic-Whpw
(Evaporation and Condensation)

_mjv]o-I-c-W-Øn-s‚bpw L\o-Ic-WØn-s‚bpw
^e-ambn A¥-co-£-hm-bp-hn¬ Cu¿∏-Øns‚ Afhv
bYm-{Iaw Iq´n-t®¿°-s∏-Sp-Ibpw \jvS-s∏-Sp-Ibpw
sNøp-∂p. {Zmh-Im-h-ÿ-bn-ep≈ Pew hmX-Im-h-ÿ-
bn-te°v amdp∂ {]{In-b-bmWv _mjv]o-I-cWw
(Evaporation). _mjv]o-I-c-W-Øns‚ {][m-\ -Im-cWw
Xm]-am-Wv. Pew \ocm-hn-bmbn amdm≥ XpS-ßp∂
Dujvam-hns\ _mjv]o-I-c-W eo\-Xm]w (Latent Heat

of  Vapourisation) F∂v hnfn-°p-∂p.

Dujvamhv IqSp-∂-Xn-\-\p-k-cn®v A¥-co-£-hm-bp-
hns‚ Cu¿∏w BKn-cWw sNøp-hm-\pw \ne-
\n¿Øm\p-ap≈ Ignhv h¿[n-°p-∂p. A¥-co-£-hm-
bp-hn¬ \ne-hn¬ Cu¿∏-Øns‚ Afhv Ipd-hm-sW-
¶n¬ IqSp-X¬ Cu¿∏w BKn-cWw sNøp-hm-\pw \ne-
\n¿Øm-\pw- I-gn-bpw. hmbp-hns‚ Ne-\-̂ -e-ambn ]qcn-
X-hm-bp-hns‚ ÿm\Øv A]q-cn-X-hmbp h∂p-tN-cpw.
CXn-\m¬ hmbp-hns‚ Ne\w IqSp-∂-Xn-\-\p-k-cn®v
_mjv]o-I-c-W-tXmXpw IqSp-∂p.

\ocmhn Pe-ambn amdp∂ {]{In-b-bmWv L\o-`-
hn-°¬. L\o-̀ -hn-°-en-\p-Im-cWw Xm]-\-jvS-am-Wv.
Cu¿∏w \nd™ hmbp XWp-°p-∂-Xn-t\m-sSm∏w
AXn\v Cu¿∏w \ne-\n¿Øm-\p≈ Ign-hpw \jvS-s∏-
Sp-∂p. IqSp-X-embn AS-ßnb Pe-_mjv]w L\o-̀ hn®v
{Zmh-I-cq-]-Øn-te°v amdp-∂p. Nne kµ¿ -̀ß-fn¬ Pe-
_mjv]w t\cn v́ Jcm-h-ÿ-bn-te-°pw-am-dmw. CXns\
k_vfn-ta-j≥ (Sublimation) F∂p ]d-bp-∂p. A¥-

A[ymbw
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co-£-hm-bp-hnse [qfnIfpw ]pI-bpw kap-{Z-P-e-
Øn¬\n∂pw Db-cp∂ D∏p-I-Wn-I-Ifpw Pe-_m-
jv]sØ BKn-cWw sNøp-Ibpw CXn-\p-Np‰pw L\o-
`-hn-°¬ \S-°p-Ibpw sNøp-∂p. L\o-`-hn-°-en\p
Imc-W-amIp∂ CØcw hfsc sNdnb ]Zm¿Y-ßsf
AXn-kq-£va L\o-I-cW a¿a-ßƒ (Hygroscopic

Condensation Nuclei) F∂p hnfn-°p-∂p. Cu¿∏w
\nd™ hmbp IqSp-X¬ XWp-∏p≈ hkvXp-°-fp-
ambn kº¿°-Øn-te¿s∏-Sp-tºmgpw L\o-̀ -hn-°¬
kw -̀hn-°mw. Dujvamhv Xpjm-cm-¶-Øn-\-Sp-sØ-Øp-
tºmƒ L\o-`-hn-°¬ XpS-ßp-∂p. hmbp-hns‚
hym]vXw, Dujvam-hv, a¿Zw, B¿{ZX F∂nh L\o-̀ -
hn-°-ens\ kzm[o-\n-°p-∂p.

L\o-`-hn-°¬ kw`-hn-°p-∂Xv: (1) hmbp-hns‚
hym]vXw ÿnc-am-hp-Ibpw Duj-amhv Xpjm-cm-¶-Øn-
te°v Xmgp-Ibpw sNøp-tºmƒ, (2) hmbp-hns‚
hym]vX-hpw Dujvamhpw Ipd-bp-tºmƒ, (3) _mjv]o-
I-c-W-Øn-eqsS IqSp-X¬ Cu¿∏w hmbp-hn¬ Iq´n-
t®¿°-s∏-Sp-tºmƒ. L\o-`-hn-°-en\v G‰hpw
A\ptbm-Py-amb kml-Ncyw hmbp-hns‚ Dujvamhv
Ipd-bp-∂-Xp-X-s∂-bm-Wv.

L\o-`-hn® Pe-_mjv]w As√-¶n¬ Cu¿∏w
Xmsg-∏-d-bp∂ GsX-¶nepw Hc-h-ÿ-bn-te°v amdp∂p:
a™p Xp≈n (dew), lnaw (frost), aqS¬a™v (fog),
taL-ßƒ (cloud). Dujvam-hn-s‚-bpw ÿm\-Øn-
s‚bpw ASn-ÿm-\-Øn¬ L\o-IcWcq]-ßsf
h¿Ko-I-cn-°mw. Xpjm-cm-¶w Jcm-¶-Øn-t\-°mfpw
Db¿∂n-cn-°p-tºm-gpw Xmgv∂n-cn-°p-tºmgpw L\o-̀ -hn-

°¬ \S-°mw.

Xpjmcw (dew)

XWpØ Jc-cq-]-Øn-ep≈ I√p-Iƒ, ]p¬\m-ºp-
Iƒ, kky-ß-fpsS Ce-Iƒ apX-em-b-hbpsS apIfn¬
(A¥-co-£-hm-bp-hn-e-√m-sX) ImW-s∏-Sp∂ a™p-Xp-
≈n-I-fmWv Xpjm-cw. taL-c-ln-X-amb BIm-iw,
im¥-am-b- hmbp, Db¿∂ Bt]-£nI B¿{Z-X,
\o≠ XWp-∏p≈ cm{Xn-Iƒ XpS-ßnbh Xpjm-c-cq]o-
I-c-W-Øn\v A\p-tbm-Py-am-Wv. Xpjm-c-cq-]o-I-c-W-

Øn\v Xpjm-cm¶w Jcm¶-Øn\v apI-fn-em-bn-cn-t°-≠-

Xp-≠v.

lnaw (frost)

Xpjm-cm¶w Jcm-¶-Øn\v H∏tam AXn¬
Xmsgtbm BIp-tºmƒ XWpØ {]X-e-Øn¬ L\o-
IcWw \S∂p cq]w-sIm-≈p-∂-XmWv lnaw (frost).
IqSp-X-embn D≠m-Ip∂ Cu¿∏w Pe-Xp-≈n-Ifmb-
√msX- t\¿Øv lna-]c-ep-I-fmbn (ice crystals) \nt£-

]n-°-s∏-Sp-∂p. shfpØ lnacq]o-I-c-W-Øns‚
kmlNcyw Xpjm-c-cq-]o-I-c-W-Øn-\p≈ kml-
NcywXs∂-bm-Wv; F∂m¬ A¥-co£ Dujvamhv

Jcm-¶-Øn\v Xpeytam Xmsgtbm Bbn-cn-°-Ww.

aqS¬a™pw t\¿Ø -aq-S¬a™pw

(fog and mist)

Pe-_m-jv]-Øm¬ \n_n-V-amb hmbp-k-©-b-
Øn¬ Dujvamhv s]s´∂v Xmgp-tºmƒ AXn-e-S-ßn-
bn-cn-°p∂ t\¿Ø -s]m-Sn-]-S-e-ß-fn¬ Pe-I-Wn-I-Iƒ
]‰n-∏n-Sn®v L\o-̀ -hn-°p-∂p. Cßs\ ̀ qan-bpsS D]-cn-
X-e-tØmSv tN¿∂v cq]w-sIm-≈p∂ taL-ß-fmWv
aqS¬a™v (fog). aqS¬a™pw (fog) t\¿Ø
aqS¬a™pw (mist) ImcWw Zqc-ImgvN Ipd-bp-Itbm
Xosc C√m-Xm-hp-Itbm sNøpw. \K-c -̨hy-mh-km-bnI-
ta-J-e-I-fn¬\n∂pw Db-cp∂ ]pI-bn¬ [mcmfw
kq£va-L-\o-I-cW a¿a-ßƒ D≠m-hp-Ibpw CXv
aqS¬a-™n-s‚bpw t\¿Ø aqS¬a-™n-s‚bpw
cq]oI-c-W-Øn\p Imc-W-am-IpIbpw sNøp∂p. CØ-
c-Øn¬ aqS¬a™v ]pI-bp-ambn IqSn-tN¿∂v cq]w-
sIm-≈p-∂-XmWv ]pI-a™v (smog). aqS¬a™pw
t\¿Ø aqS¬a™pw XΩn-ep≈ GI-hy-Xymkw
aqS¬a-™n¬ t\¿Øv aqS¬a-™n-t\-°mfpw
Cu¿∏w AS-ßn-bn-cn-°p∂p F∂-Xm-Wv. aqS¬a-
™ns‚ L\o-I-cW a¿a-ß-fn¬ Cu¿∏-Øns‚ I´n
IqSp-X-em-Wv. NqSp-hmbp apI-fn-te-°p-b¿∂v ]¿h-X-
ß-fnse XWpØ -{]-X-e-ß-fn¬ sNs∂-Øp-∂-Xn-
\m¬ ]¿h-X-{]-tZ-i-ß-fn¬ t\¿Ø aqS¬a™v
km[m-c-W-am-Wv. aqS¬a™v t\¿Ø- aqS¬a-™n-t\-
°mfpw hc-≠Xpw DjvW-˛-ioX hm-bp-{]-hm-l-ßƒ
IqSn-tN-cp∂ {]tZ-i-ß-fn¬ cq]w-sIm-≈p-∂-h-bp-am-Wv.

taL-ßƒ (clouds)

A¥co-£-Øn¬ Db¿∂ Xe-ß-fn¬ Pe-
_mjv]w L\o-`-hn®v cq]w-sIm-≈p∂ t\¿Ø Pe-
I-Wn-I-Ifp-sStbm lna-I-Wn-I-I-fp-sStbm k©-b-
amWv taL-ßƒ. ̀ qap-J-Øp-\n∂pw Db-c-ß-fn¬ cq]w-
sIm-≈p-∂-Xn-\m¬ taL-ßƒ hnhn[ BIr-Xn-bn¬
ImW-s∏-Sp-∂p. Db-cw, hkvXr-Xn, km{µ-X, kpXm-
cyX F∂n-h-bpsS ASn-ÿm-\-Øn¬ taL-ßsf:
(i) knd-kv, (ii) Iypap-e-kv, (iii) kv{Sm‰-kv, (iv) \nw_kv
F∂n-ßs\ Xcw-Xn-cn-°mw.

kndkv (cirrus)

8000 ao‰¿ apX¬ 12000 ao‰¿hsc Db-c-Øn¬
cq]s∏-Sp-∂p. t\¿Ø Xqh-ep-Iƒ°v kam-\-ambn
ImW-s∏-Sp∂ taL-ß-fm-Wn-Xv. F√m-bvt∏mgpw CXn\v

shfp∏p \nd-am-bn-cn-°pw.
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Iypapekv (cumulus)

ImgvNbn¬ Iypap-ekv taL-ßƒ ]™n-s°-´p-
t]mse tXm∂pw. 4000 ao‰¿ apX¬ 7000 ao‰¿hsc
Db-c-Øn¬ cq]w-sIm-≈p-∂p. ]c∂ ASn-̀ m-K-tØm-Sp-
IqSn Aßnßmbn NnX-dn-°n-S-°p∂ coXn-bn¬ Cu

taL-ßƒ ImW-s∏-Sp-∂p.

kv{Sm‰kv (stratus)

t]cv kqNn-∏n-°p-∂-Xp-t]mse BIm-i-Øns‚
knwl-̀ m-Khpw Dƒs°m-≈p∂ ASp-°p-I-fmbn ImW-
s∏-Sp-∂p. Xm]-\-jvSw-aq-etam hyXykvX Dujvam-hn-
ep≈ hmbpk©-b-ß-fpsS k¶-e-\w-aq-etam BWv

Ch cq]w sIm≈p-∂-Xv.

\nw_kv (nimbus)

Idp∏v AYhm Ccp≠Nmc-\n-damWv \nw_kv
taL-ßƒ°v. ̀ qan-bpsS D]-cn-X-e-Øn-t\mSv hf-sc-bSp-
ØmWv Ch ImWp-∂-Xv. km{µX IqSnb AXm-cy-
amb Cu taL-ßƒ kqcy-{]-Im-isØ IS-Øn-hn-Sp-
∂n-√. Nne-t∏mƒ Cu taL-ßƒ ̀ utam-]-cn-X-e-Øn¬
kv]¿in-°pw-hn[w hfsc Xmsg-bmbn ImW-s∏-Sp-∂p.
{]tXyI BIr-Xnsbm∂p-an-√msX ImWp∂ Pe-IWn-
I-I-fpsS Iqºm-c-amWv \nw_kv taL-ßƒ.

apI-fn¬ kqNn-∏n® \me-pXcw ASn-ÿm-\-ta-L-
ßfpw IqSn-°-e¿∂v Xmsg ]d-bp∂ taL-ßƒ
cq]s∏-Sp∂p: (i) D∂-X-X-e-ta-L-ßƒ (high clouds) ̨
knd-kv, kntdmkv{Sm‰-kv, kntdm-Iypap-e-kv (ii) a[y-
X-e-ta-L-ßƒ (middle clouds) ̨ ˛ Aƒt´m-kv{Sm-‰-kv,
Aƒt´m-°p-ap-e-kv, (iii) Xmgv∂Xe taL-ßƒ
(low clouds) ̨  kv{Smt‰m-Iyp-ap-e-kv, \nwt_m kv{Sm‰-
kv, (iv) hnime ew_-Xe hnIm-k-ap≈ taL-ßƒ
(clouds with extensive vertical development) ̨ ˛ Iypap-

e-kv, Iypap-tem-\n-_wkv.

h¿jWw (precipitation)

A¥-co-£-Ønse hmbp-hn¬ XpS¿®-bmb L\o-
IcW-{]-{In-b-aqew L\o-̀ -hn-°-s∏´ ]Zm¿Y-ß-fpsS
hen∏w h¿≤n-°p-∂p. `qKp-cp-Xzm-I¿j-W-_-esØ
sNdp-Øp-\n¬°m≥ Ign-bmsXh-cp-tºmƒ Ch ̀ qapJ-
tØ°v ]Xn-°p-∂p. CØ-c-Øn¬ Pe-_mjv]w L\o-
`-hn®v Cu¿∏-Øns‚ ]e-cq-]-ß-fmbn ̀ qan-bn-te°v
]Xn-°p-∂-Xn-s\-bmWv h¿jWw F∂p ]d-bp-∂-Xv.
h¿jWw {Zmh-Im-h-ÿ-bnepw Jcm-h-ÿ-bnepw kw -̀
hn-°mw. Pe-cq-]-Øn-ep≈ h¿j-W-amWv ag.
Dujvamhv ]qPyw Un{Kn-bnepw Xmgv∂m¬ t\¿Ø
a™p-]m-fn-I-fm-bmWv h¿jWw \S-°p-I. CXns\
a™p-hogvN (snow fall) F∂p hnfn-°p-∂p. Cu¿∏w
jUv`p-P-]-c-ep-I-fmbn cq]-s∏-Sp-∂p. Cu ]c-ep-I-
fn¬\n∂pw a™p-]mfn cq]w-sIm-≈p-∂p. ag-bpw
a™pwIqSmsX a‰p h¿j-W-cq-]-ß-fmWv sleet-Dw
Ben-∏-ghpw (hail stone). Ben-∏-g-hogvN Nne
{]tXyI ÿe-ß-fnepw kml-Ncy-ß-fn-epw- am{Xw
kw -̀hn-°p-∂p.

XWp-Øp-d™ ag-Øp-≈n-bpw, ho≠pw XWp-Øp-
d™v Dcp-Inb a™p-sh-≈-hp-amWv sleet. ̀ qap-J-Øn-
\-Sp-Ømbn Jcm-¶Øn (freezing point) ¬Xmsg
Dujvam-hp≈ Hcp hmbp-]m-fn-bpsS apI-fn-em-bn, Jcm-
¶-Øn\v apI-fn¬ Dujvam-hp≈ as‰m-cp-]mfn hmbp
h∂p-tN-cp-tºmƒ D≠m-Ip∂ h¿j-W-amWv sleet.
apIfn-ep≈ Dujvam-hp-Iq-Snb ]mfn-bn¬\n∂pw
Xmtgbv°p ]Xn-°p∂ ag-Øp-≈n-Iƒ Xmsg-bp≈

Nn{Xw 11.2

Nn{Xw 11.1

Nn{Xw 11.1, 11.2 F∂n-h-bn¬ X∂n-́ p≈ taL-ßƒ
GsX∂v Is≠-Øp-I.
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ssiXyw-Iq-Snb hmbp-hp-ambn IqSn-tN-cp-∂p. X¬ -̂
e-ambn Jcm-h-ÿ-bn-em-hp-I-bpw, ag-Øp-≈n-I-fpsS
A{Xbpw hen-∏-Øn-ep≈ lna° -́Iƒ ̀ qan-bn¬ ]Xn-
°p-Ibpw sNøp-∂p.

Nne ka-b-ß-fn¬ Im¿ta-L-ß-fn¬\n∂pw hcp∂
ag-Øp-≈n-Iƒ Jc-cq-]w-]q≠v Dcp≠ sNdnb IjW-
ß-fmbn `qap-JØv s]bvXn-d-ßm-dp-ap-≠v. CXmWv
Ben-∏gw (hail stone). ag-sh≈w A¥-co-£-Øns‚
XWpØ ]mfn-I-fn-eqsS Xmtgbv°v ]Xn-°p-tºm-gmWv
CXv cq]w-sIm-≈p-∂-Xv. At\Iw ktI-{µob

lna]mfn-Iƒ Ben-∏-g-ß-fn¬ H∂n-\p-ap-I-fn¬

H∂mbn ImWp∂p.

hnhn-[-Xcw ag-Iƒ
D¤-h-Øns‚ ASn-ÿm-\-Øn¬ ag-sb aq∂-mbn

h¿Ko-I-cn°mw ̨ ˛ kwh-l-\-hrjvSn  (convectional),
]¿h-X-hrjvSn (orographic), N{I-hm-X-hrjvSn

(cyclonic or frontal).

kwh-l-\-hrjvSn (Convectional Rain)

hmbp NqSm-Ip-tºmƒ `mcw-Ip-d™v kwh-l-\-

{]hm-l-ambn apI-fn-te°pbcp∂p. CØ-c-Øn¬ Db-
cp∂ hmbp-hns‚ Xm]w \jvS-s∏ v́ L\o-̀ -hn®v Iypap-
ekv taL-ß-fmbn cp]w -sIm-≈p-∂p. CSn-bp-sS-bpw
an∂-en-s‚bpw AI-º-Sn-tbmsS Ipd®v ka-b-tØ°v
i‡-amb ag-bp-≠m-Ip-∂p. CØcw ag NqtS-dnb
th\¬Im-e-ß-fn¬ km[m-c-W-am-Wv. ̀ qa[ytc-Jm-{]-
tZ-i-ß-fnepw DØcm¿≤-tKm-f-Ønse h≥I-c-I-fpsS

Dƒ{]-tZ-i-ß-fnepw CØcw ag- km[m-cWbmWv.

]¿hX-hrjvSn (Orographic Rain)

Pe-]q-cn-X-amb hmbp-]nfiw ]¿h-X-ßƒ°v
A`nap-J-ambnhcp-tºmƒ ]¿h-X-N-cn-hn¬X´n Db-
cpIbpw XpS¿∂v hnI-kn-°p-Ibpw Xm]-\ne Ipd-bp-
Ibpw sNøp-∂-Xn-eqsS Pe-_mjv]w L\o-̀ -hn-°p-∂p.
Im‰n\v A`nap-J-amb Ncn-hp-I-fn¬ IqSp-X¬ ag e`n-
°p∂p F∂-XmWv CØcw ag-bpsS {]tXy-I-X.
]¿h-X-Øns‚ hmXm-̀ n-ap-J-h-iØv ag \¬In apt∂-
dp∂ hmbp adp-N-cn-hn¬ Xmgv∂n-dßp-tºmƒ Xm]-\ne
Db-cp-∂p. Cu ]¿h-X-N-cn-hp-Iƒ hc-≠-Xmbn \ne-
sIm-≈p-Ibpw sNøp-∂p. Im‰n\v FXn¿h-i-Ømbn
ag e`n-°msX hc≠v InS-°p∂ ]¿h-X-̀ m-KsØ ag-
\n-g¬{]-tZiw (rain shadow region) F∂v Adn-b-s∏Sp-
∂p. ]¿h-X-a-g-Isf ssie-hrjvSn (relief rainfall)

F∂pw hnfn-°m-dp-≠v.

N{I-hm-X-hrjvSn (Cyclonic Rain)

antXm-jvW- N-{I-hm-X-ßsf (extra tropical

cyclone) Ipdn®v {]Xn-]m-Zn-°p∂ ]Ømw A[ym-b-

Øn¬ N{Ihm-X-hr-jvSn-sb-°p-dn®v hmbn-®p-h-t√m.
]Ømw A[ymbw hmbn®v N{I-hm-X-hrjvSn a\- n-

em-°p-I.

ag-bpsS BtKm-f-hn-X-cWw

`qaq-JØv ag-bpsS e`y-X-bn¬ ÿe-Im-e-hy-
Xymk-ap-≠v. ag-e-̀ yX ̀ qa-[y-tc-Jm-{]-tZ-iØv \n∂pw
{[ph-{]-tZ-i-tØ°v t]mIpw-tXmdpw {Iam-\p-K-X-ambn
Ipd-bp-∂p. Xoc-{]-tZ-i-ß-fn¬ h≥I-c-I-fpsS Dƒ`m-
K-ßsf At]-£n®v IqSp-X¬ ag e`n-°p-∂p. kap-{Z-
ßƒ Pe-Øns‚ {][m\ Dd-hn-S-ß-fmbXn-\m¬ kap{Z-
ß-fn¬ Icsb At]-£n®v ag IqSp-X-em-Wv. ̀ qa-[y-
tc-J-bn¬\n∂pw 35 Un{Kn apX¬ 40 Un{Knhsc
hS°pw sX°pw A£mw-i-ßƒ°v CS-bn-ep≈ {]tZ-
i-ß-fpsS ]q¿h-Xoc-ß-fn¬ ag IqSp-Xepw ]›n-a-
Zni-bn¬ ag Ipd-™p-h-cn-Ibpw sNøp-∂p. F∂m¬
`qa-[y-tc-J-bn¬\n∂pw 45 Un{Kn apX¬ 65 Un{Knhsc
hS°pw sX°pw ̀ mK-ßƒ°n-S-bn-ep≈ {]tZ-i-ß-fn¬
ag BZyw e`n-°p-∂Xv h≥I-c-I-fpsS ]Sn-™m-d≥
Xoc-ß-fnepw ]n∂oSv ]q¿hZni-bn¬ Ipd-™p-h-cn-
Ibpw sNøp-∂p. CXn-\p-Im-cWw ]›n-a-hm-X-ß-fmWv.
kap-{Z-Xo-c-Øn\v kam-¥-c-ambn ]¿h-X-ß-fp-≈-t∏mƒ
Xoc-ta-J-e-I-fn¬ ag IqSp-Xepw ]¿h-X-Øns‚ hmX-
{]-Xn-ap-J-h-i-ß-fn¬ ag Ipd-™p-h-cn-Ibpw sNøp∂p.

hm¿jn-I-h¿j-W-Øns‚ Af-hns‚ ASn-ÿm-\-
Øn¬ temIsØ {][m\ h¿jW taJ-e-Iƒ C\n
]d-bp-∂-h-bm-Wv.

a[y-tc-Jm-{]-tZ-iw, ioX-an-tXmjvW-ta-J-e-I-fnse
]Sn-™m-d≥ Xoc-Øp≈ ]¿h-X-ß-fpsS hmXm-̀ n-apJ-
h-i-ßƒ, a¨kq¨ta-J-e-bnse Ic-I-fpsS Xoc-{]-
tZ-i-ßƒ F∂n-hn-S-ß-fn¬ I\Ø ag e`n-°p∂p (200
sk‚n-ao-‰-dn¬ IqSp-X¬ hm¿jnI h¿j-]m-Xw).
h≥I-c-I-fpsS Dƒ{]-tZ-i-ß-fn¬ anX-ambn ag e`n-
°p∂p (100 apX¬ 200 sk‚n-ao-‰¿h-sc). h≥I-c-I-
fpsS Xoc-ta-J-e-I-fn¬ anX-ambn ag e`n-°p-∂p.

DjvW-ta-Jem h≥I-c-I-fpsS a[y-`m-K-ß-fnepw
antXm-jvW-ta-J-e-I-fpsS ]q¿h-̀ m-K-ß-fnepw Dƒ{]tZ-
i-ß-fnepw 50 apX¬ 100 sk‚n-ao-‰¿hsc hm¿jnI
ag e`n-°p-∂p. h≥I-c-I-fpsS D≈n¬ ÿnXn-sN-øp∂
ag-\n-g¬ {]tZ-i-ß-fn-epw, Db¿∂ A£mw-i-{]-tZ-i-
ß-fnepw Ipd™ Af-hn¬ ag e`n-°p∂p (50 sk‚n-
ao-‰-dn¬Xm-sg).

a[y-tc-J-{]-tZ-i-ßƒ ioX-an-tXm-jvW-ta-J-e-Iƒ
XpSßn Nne taJ-e-I-fn¬ h¿jw apgp-h≥ Htc
Afhn¬ ag e`n-°p-∂p.
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1. icn-bmb DØcw Xnc-s™-Sp-sØ-gp-Xp-I.

(i) Xmsg X∂n-́ p-≈-Xn¬ A¥-co-£-Øn-e-S-ßn-bn-cn-°p∂ GXv LS-I-amWv a\p-jy\v G‰hpw
{]tbm-P-\-{]Z-am-bn-́ p-≈Xv?

(a) Pe-_mjv]w (c) s]mSn-]-S-e-ßƒ

(b) ss\{S-P≥ (d) HmIvkn-P≥

 (ii) Xmsg ]d-bp-∂-Xn¬ GXv {]{In-b-bn-eq-sS-bmWv {ZmhIw \ocm-hn-bmbn am‰-s∏-Sp-∂-Xv?

(a)  L\o-`-hn-°¬ (c)  _mjv]o-I-cWw

(b) tkzZ\w (d) h¿jWw

(iii) Dƒs°m-≈m≥ Ign-bp∂ Pemwiw ]q¿W-ambpw Dƒs°m-≈p∂ hmbp:

(a) Bt]-£nI B¿{ZX (c) ]q¿W B¿{ZX

(b) tIhe B¿{ZX (d) ]qcn-X-hmbp (saturated air)

(iv) X∂n-́ p-≈-Xn¬ G‰hpw Db-c-Øn¬ ImW-s∏-Sp∂ taL-ßƒ GXv?

(a) kndkv (c) \nw_kv

(b) kv{Sm‰kv (d) Iypap-ekv

2. Xmsg \¬In-bn-́ p≈ tNmZy-ßƒ°v 30 hm°p-I-fn¬ Ipd-bmsX DØ-c-sa-gp-XpI:

(i) aq∂p-Xcw h¿j-W-ß-fpsS t]sc-gp-Xp-I.

(ii) Bt]-£nI B¿{ZX hni-Z-am-°p-I.

(iii) Db-c-Øn-\-\p-k-cn®v A¥-co-£-Øn¬ Pe-_m-jv]-Øns‚ Afhv Xzcn-X-K-Xn-bn¬ Ipd-bp∂-
sX-¥p-sIm≠v?

(iv) Fß-s\-bmWv taL-ßƒ cq]w-sIm-≈p-∂Xv? Ahsb h¿Ko-I-cn-°p-I.

3. Xmsg \¬In-bn-́ p≈ tNmZy-ßƒ°v 150 hm°p-I-fn¬ Ipd-bmsX DØ-c-sa-gp-XpI:

(i) temIsØ h¿j-W-Øns‚ hnX-c-W-{I-a-sØ-°p-dn®v N¿® sNbvXv khn-ti-j-X-Iƒ
tcJ-s∏-Sp-Øp-I.

(ii) hnhn[ L\oIcW-cq-]-ßƒ GsXms°? a™v, aqS¬a™v F∂n-h-bpsS cq]o-I-c-W-
{]-{Inb hni-Z-am-°pI

{]h¿Ø\w
Pq¨ H∂p-ap-X¬ Unkw-_¿ 31 hsc-bp≈ ]{X-ß-fn¬\n∂pw cmPy-Øns‚ hnhn[ `mK-ß-fn¬
A\p-̀ -h-s∏-Sp∂ Xo{h-amb agsb kw_-‘n® hm¿Ø-Iƒ tiJ-cn-°p-I.

tNmZy-ßƒ



temI Im-emh-ÿbpw
Imem-hÿmhyXn-bm-\hpw

Imem-hÿm kw_-‘-amb hnh-c-ßƒ Ffp-∏-Øn¬
a\- n-em-°m≥, hni-Zo-I-c-W-˛-hn-i-I-e-\-ßƒ°v
hnt[-b-am-°m≥ Ign-bp-hn[w sNdnb bqWn-‰p-I-fmbn
am‰p-∂-Xn-eqsS temI- Im-em-h-ÿm]-T\w km[y-
am°mw. Imem-h-ÿsb h¿Ko-I-cn-°m≥ aq∂-pXcw
kao-]-\-ßƒ kzoI-cn-®n-´p-≠v. Cu kao]\-ßƒ
A\p-̀ -h-kn-≤m¥w (Empirical),  P\n-X-Iw (Genetic),
{]mtbm-KnIw (Applied) F∂n-h-bm-Wv. Dujvam-hv,
h¿jWw XpS-ßnb hnh-c-ßsf B[m-c-am-°n-bmWv
A\p-̀ -h-kn≤ (Emperical) h¿Ko-IcWw km[y-am-Ip-
∂-Xv. hnhn[ Imem-h-ÿ-I-ƒ°p≈ Imc-W-ßsf
ssIImcyw sNøp-∂-co-Xn-bn-emWv P\n-XI h¿Ko-I-
cWw km[y-am-Ip-∂-Xv. {]tXyI Dt±-iy-Øn-\p-th-≠n-
bp≈ Xcw-Xn-cn-°-emWv {]mtbm-KnI h¿Ko-I-c-Ww.

sI∏s‚ Imem-hÿm h¿Ko-I-cW ]≤Xn
(Koeppen’s Scheme of Classification of Climate)

A\p-̀ -h-kn≤ (Emperical) -co-Xn-bn¬ sI∏≥ hnI-
kn-∏n® Imem-hÿm h¿Ko-I-cWcoXn-bmWv C∂v
temIØv ]cs° D]-tbm-Kn-°p-∂-Xv. kky-Pm-e-ß-
fpsS hnX-c-Whpw Imem-h-ÿbpw XΩn¬ ASpØ
_‘-ap-s≠∂v sI∏≥ Is≠-Øn. Dujvam-hn-s‚bpw
h¿j-W-Øn-s‚bpw tXmXpw kky-Pm-e-ß-fpsS
hnXc-W-{Iahpw _‘-s∏-SpØn At±lw Imem-h-
ÿm-h¿Ko-I-cWw \S-Øn. hm¿jn-Ihpw amkn-I-hp-
amb icm-icn Dujvam-hn-s\bpw h¿j-WØns\bpw
ASn-ÿm-\-am°nbp≈ A\p-̀ -h-⁄m-\-]-c-amb h¿Ko-
I-c-W-am-Wn-Xv. Imem-hÿmhn`m-K-ß-sfbpw Xc-Øn-
s\bpw kqNn-∏n-°m≥ At±lw Cw•ojv A£-c-ame-
bnse henb A£-cßfpw sNdnb A£-cßfpw
Nn”-ß-fmbn D]-tbm-Kn-®p. 1918˛¬ hnI-kn-∏n®v Imem-
Im-e-ß-fmbn am‰-ßƒ°v hnt[-b-am-°p-Ibpw sNø-
s∏-s´-¶nepw sI∏s‚ Cu coXn C∂pw ]cs°
AwKoI-cn-°-s∏-́ Xpw D]-tbm-K-Øn-ep-≈-Xp-am-Wv.

A©v {][m\ Imem-h-ÿ-mhn-` -mKß-fn¬
\mseÆw Dujvam-hns‚ ASn-ÿm-\-Ønepw HscÆw
h¿j-W-Øns‚ ASn-ÿm-\-Ønepw sI∏≥ Xncn-®-
dn-™p. Xmsg -X-∂n-cn-°p∂ ]´n-I-bn¬ sI∏s‚
Imem-hÿmhn`m-K-ßfpw AXns‚ khn-ti-j-X-Ifpw
\¬In-bn-́ p-≠v. A, C, D, E F∂o henb A£-c-ßƒ
B¿{Z-Im-em-h-ÿ-I-sfbpw (humid), B hc≠ (dry)

Imem-h-ÿ-sbbpw kqNn-∏n-°p-∂p (]´nI 12.1).

h¿j-W-Øn-s‚bpw Dujvam-hn-s‚bpw khn-ti-j-
X-Isf Bkv]-Z-am°n Imem-hÿmhn`m-K-ßsf
ho≠pw Xcw-Xn-cn-°mw. Cßs\ Xcw-Xn-cn-°p∂ Imem-
h-ÿ-bpsS D]-hn-`m-K-ßsf Cw•ojv A£-c-am-e-
bnse sNdnb A£-c-ßƒsIm≠v kqNn-∏n-°p-∂p.
Cw•ojv A£-c-am-e-bnse sNdnb A£-c-ß-fmb
f, m, w, s F∂nh hcƒ®mIm-e-ßsf kqNn-∏n-°p-∂p.
CXn¬ f ----  ˛̨  hc-≠-Im-e-Øns‚ A`m-hw, m˛̨  a¨
kq¨ Imem-h-ÿ, w˛˛hc≠ssiXy-Im-ew,
s˛̨ hc≠ th\¬°mew F∂nhsb kqNn-∏n-°p-∂p.
a, b, c, d F∂o A£-c-ßƒ Dujvam-hns‚ Xo{h-
Xsb kqNn-∏n-°p-∂p. hc≠ Imem-h-ÿsb kqNn-
∏n-°p∂ B˛̨ F∂ A£-c-Øns‚ D]-hn-̀ m-K-ß-fmbn
henb A£-c-ß-fmb S˛̨ ]p¬{]-tZiw (steppe)

As√-¶n¬ A¿≤-h-c≠ Imemh-ÿbpw W˛̨ acp-`q-
an-Im-em-h-ÿbpw kqNn∏n°p-∂p. Imem-h-ÿm-hn-̀ m-
K-ßƒ, hnX-c-Ww, khn-ti-j-X-I-ƒ F∂n-hsb°pdn-
®p≈ hnh-c-ßƒ ]´nI 12.2.˛¬ \¬In-bn-́ p-≠v.

hn`mKw (A): DjvW-ta-Je B¿{Z-Im-em-h-ÿ-Iƒ
[Group (A): Tropical Humid Climate]

DØ-cm-b-\-tc-Jbv°pw Z£n-Wm-b-\-tc-Jbv°pw
CS-bn¬ ÿnXn sNøp-∂p. h¿jw-ap-gp-h≥ kqcy-civan
IpØs\ ]Xn-°p-∂-Xpw, A¥¿ DjvW-ta-Je kw{I-
aW {]tZiØns‚ (ITCZ ) km∂n-[yhpw Cu {]tZ-
isØ NqtS-dn-bXpw B¿{Z-X-bp-≈-Xp-am°n am‰p-∂p.
Cu {]tZ-iØv h¿j-]mXw IqSp-Xepw hm¿jnI

A[ymbw
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Dujvam-hns‚ A¥cw hfsc Ipd-hp-am-Wv. DjvW-
ta-Je hn`m-K-ßsf aq∂mbn Xcw-Xn-cn-°mw. (i) Af ̨ ˛
DjvW-ta-Je B¿{Z-{]-tZ-i-ßƒ, (ii) Am˛̨ DjvW-ta-
Jem a¨kq¨ Im-em-h-ÿ, (iii) Aw˛̨ Cu¿∏w IqSn-
bXpw hc-≠-Xp-amb DjvW-ta-Je Imem-h-ÿ.

DjvW-ta-Jem Cu¿∏-ap-≈Xv (Af)

`qa-[y-tc-J-tbmSv tN¿∂p≈ {]tZ-i-ßƒ, sXt°
Ata-cn-°-bnse Ba-tkm¨ XSw, ̀ qa-[y-tc-J-bv°-
Sp-Øp≈ ]›na B{^n-°, CuÃn≥Uokv Zzo]p-Iƒ
F∂n-h-bmWv {][m\ {]tZ-i-ßƒ. ChnsS sshIp-
t∂-c-ß-fn¬ CSn-tbm-Sp-Iq-Snb ag ]Xn-hm-Wv. {Iao-
Ir-X-amb Db¿∂ Dujvamhpw Ipd™ hm¿jnI
A¥chpw A\p-̀ -h-s∏-Sp-∂-Xv. Znh-k-ß-fnse Db¿∂
NqSv GXm≠v 30o  sk¬jykpw Ipd™ NqSv 20o

sk¬jy-kp-am-Wv. Cu Imem-h-ÿm-{]-tZiw \n_nV-

amb DjvW-ta-Je \nXy-l-cn-X-h-\-ß-fmepw _rlXv
ssPh-ssh-hn-[y-ß-fmepw kºpjvS-am-Wv.

DjvW-ta-Je a¨kq¨ (Am)

C¥y≥ D]-`q-J-fiw, sXt° Ata-cn-°-bpsS
hS°p-Ing°p ̀ mKw, hS-°≥ Bkvt{S-enb XpS-ßnb
{]tZ-i-ß-fn¬ A\p-`-h-s∏-Sp-∂p. I\Ø- ag-bp≈
th\¬°m-ehpw hc≠ ssiXy-Im-ehpw khn-ti-
jX-I-fm-Wv. C¥y: ̀ uXn-I-]-cn-ÿnXn \memw A[ym
b-Øn¬ a¨kq-Wn-s\-°p-dn®v hni-Zo-I-cn-®n-́ p-≠v.

Cu¿∏-ap-≈Xpw hc-≠-Xp-amb DjvW-ta-Jem
Imem-hÿ (Aw)

DjvW-ta-Je Cu¿∏-ap≈ (Af) Imem-hÿm{]tZ-
i-ß-fpsS hS°pw sX°pw ̀ mK-ß-fn¬ CØcw Imem-
hÿ A\p-`-h-s∏-Sp-∂p. h≥I-c-bpsS ]Sn-™m-dp-
`mKsØ hc≠{]tZ-i-ßfpambn Cu Imem-h-ÿ-

]´nI 12.1 ̨ ˛ sI∏s‚ Imem-hÿ hn`m-K-ßƒ

hn`m-K-ßƒ khn-ti-j-X-Iƒ

A-DjvW-taJem Imem-hÿ XWp-∏p≈ amksØ icm-icn Djvamhv 18° C Dw AXn\p apI-fnepw

B-hc-≠- Imem-hÿ h¿j-WsØ _mjv]o-I-cWw A[n-I-cn-°p-∂p.

C-DjvW-k-a-io-X-ta-Je a[y A£mw-iob taJ-e-bnse G‰hpw XWp-∏p≈ amksØ icm-icn
Dujvamhv −3°C \p apI-fnepw 18°C \p Xmsgbpw Bbn-cn°pw

D-ioXln-a-h\ Imem-hÿ G‰hpw XWp-∏p≈ amksØ icm-icn Dujvamhv −3° C \p Xmsg

E-ioX-Im-em-hÿ F√m amk-ß-fn-sebpw icm-icn Dujvamhv 10° C \p Xmsg

H-]¿h-XImem-hÿ Db-cw-aqew XWp-t∏dp∂p

hn`mKw D]-hn-̀ mKw ASbmfw khn-ti-j-X-Iƒ

DjvW-ta-Je Cu¿∏-ap-≈Xv Af hc-≠-Im-em-hÿbn√

DjvW-ta-Je a¨kq¨ Am a¨kq¨, {lkz-amb hc-≠-Im-em-hÿ

Cu¿∏-ap-≈Xpw hc-≠-Xp-amb Aw hc≠ ssiXy-Imew
DjvW-ta-Je

Dt]mjvW sÃ∏n (]p¬taSv) BSh Xmgv∂ A£mw-i-ß-fnse A¿[-h-c≠
AYhm hc≠ Imem-hÿ

Dt]mjvW acp-{]-tZiw BWh Xmgv∂ A£mwi hc≠ Imem-hÿ

a[y-A-£mwi sÃ∏n (]p¬ta-Sv) BSk a[y-A-£mwi A¿[-h-c≠ AYhm
hc≠ Imem-hÿ

a[y-A-£mwi acp-{]-tZiw BWk a[y-A-£mwi hc≠ Imem-hÿ

Dt]mjvW B¿{Z-ta-Je Cfa hc≠ Ime-an-√mØ, NqSp≈ th\¬

saUn-‰-td-\n-b≥ Cs hc≠Nq-Sp≈ th\¬

kap-{Z-]-›n-a-Xocw Cfb hc≠ Ah-ÿ-bn√, anX-amb NqSpw
XWp-∏p-ap≈ th\¬

B¿{Z-̀ qJfi]c Imem-hÿ Df AXn-ssiXyw, hc≠ Imem-h-ÿ-bn√

D] B¿´nIv Dw hc-≠Xpw AXn-ioX-hp-amb ssiXy-Imew

Xp{µ ET th\¬°m-e-an√

{[ph-ln-a-O{X Imem-hÿ EF ÿnc-ambn a™v aqSn-bn-cn-°p∂p

]¿h-X-{]-tZi Imem-hÿ H a™p-aq-Snb ]¿h-X-{]-tZ-i-ßƒ

A-DjvW-ta-Je
B¿{Z-Im-em-hÿ

B-hc≠ -
Im-em-hÿ

C-DjvW-ka-ioX
(a[y A£mw-iw)

Imem-hÿ

D-ssiXy-lna˛
h\Imem-hÿ

E-ssiXy-Im-em-
hÿ

H-]¿h-X-{]-tZi
Imem-hÿ

]´nI 12.2
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mta-Je AXn¿Øn ]¶n-Sp-∂p. Ing-°p-`m-KsØ Cf/
Cw {]tZ-i-ßƒ  {_ko-ense Ba-tkm¨ h\-ta-J-
e-bp-sS- hS-°pw-̨ -sX°pw ̀ mK-ßƒ, sXt° Ata-cn-
°-bnse s_mfo-hn-b-bp-sS-bpw ]cm-Kz-bp-sSbpw kao-
]-{]-tZ-i-ßƒ, a[yB{^n-°-bpsS sX°p-`mKw,
kpUm≥ F∂n-hn-S-ß-fn¬ Cu Imem-hÿ hym]-I-
ambn A\p-̀ -h-s∏-Sp-∂p. Cu Imem-h-ÿ-bn¬ Af,  Am
F∂o Imem-h-ÿ-Isf At]-£n®v icm-icn
hm¿jnI ag-Ip-d-hpw ag-bnse A¥cw IqSp-X-ep-amWv.
ag-°mew Ipd-hpw ssZ¿Ly-ta-dnb ISpØ hcƒ®-
bp≈ hc-≠-Im-ehpw A\p-̀ -h-s∏-Sp-∂p. ssZ\w-Zn\
Dujvam-hns‚ A¥cw hc-≠-Im-e-ß-fn¬ IqSp-X-epw
h¿jw apgp-h≥ ISpØ NqSp-am-Wv. Ce-s]m-gn°pw
h\-ß-fpw hr£-c-lnX ]p¬ta-Sp-Ifpw Chn-SsØ
{]tXy-I-X-I-fmWv.

hc≠ Imem-hÿ (B) (Dry Climates: B)

kky-h-f¿®bv°v Bh-iy-amb ag e`n-°mØ
Imem-h-ÿ-bm-Wn-Xv. ̀ qa-[y-tc-Jbv°v hS-°pw sX°p-
ambn A£mwiw 15 Un{Kn°pw 60 Un{Kn°pw CS-
bn¬ hnime A£mw-i-hym-]vXn-bn¬ hym]n®pInS-
°p-∂p. 15o apX¬ 30o hsc-bp≈ A£mw-i-{]-tZ-i-
ß-fn¬ Dt]mjvW D®-a¿Z-ta-J-e-bn¬ Cu Imem-h-
ÿ-bm-Wv. ChnsS hmbp Xmgv∂n-d-ßp-∂Xpw Xm]-
Øns‚ {Ia-sshss]co-Xyhpw Im-cWw ag-bp-≠m-Ip-
∂n-√.

h≥I-c-I-fpsS ]Sn-™m-d≥ Xoc-ß-fn¬ hnti-
jn®pw ioX-P-e-{]-hml kmao-]y-ap≈ sXt° Ata-
cn-°-bpsS ]Sn-™m-d≥ Xoc-ß-fn-¬ a[y-tc-J-tbm-S-
SpØv hc≠ Imem-hÿ A\p-`-h-s∏-Sp-∂p. `qa-[y-
tc-J-bn¬\n∂pw 35 Un{Kn apX¬ 60 Un{Kn-hsc
sX°pw-̨ -h-S-°p-ambn h≥I-c-I-fpsS Dƒ`mK-ß-fn¬
IS-en¬\n-∂p≈ \ocmhn Ie¿∂ hmbp FØmØ
]¿h-Xm-hr-X-{]-tZ-i-ß-fn¬ CØcw Imem-hÿ \ne-
\n¬°p-∂p.

hc≠ Imem-h-ÿsb sÃ∏n/A¿≤-h-c≠ Imem-
hÿ (BS) F∂pw acp-̀ qan Imem-hÿ (BW) F∂pw
Xcw-Xn-cn-°p-∂p. Cu Imem-h-ÿ-bpsS D]-hn-̀ m-K-ß-
fmWv NphsS tN¿Øn-cn-°p-∂-Xv.

(i) Dt]mjvW sÃ∏n Imem-hÿ (BSh)

(ii) Dt]mjvW acp-̀ qan (BWh)

(Ch c≠pw A£mwiw 15 Un{Kn°pw
35 Un{Kn°pw CS-bn¬ A\p-̀ -h-s∏-Sp-∂p)

(iii) a[y-̨ -A-£mwi sÃ∏n (BSk)

(vi) a[y-̨ -A-£mwi acp-̀ qan (BWk)

(Ch c≠pw A£mwiw 35 Un{Kn°pw
60 Un{Kn°pw CS-bn¬s∏-Sp-∂p)

Dt]m-jvW-ta-Je sÃ∏nbpw (BSh), Dt]mjvW
acp-̀ qan (BWh) Imem-h-ÿbpw

Cu c≠p Imem-h-ÿ-bnepw h¿j-W-Øns‚
tXmXpw Dujvam-hns‚ Afhpw Hcp-t]m-se-bm-Wv.
B¿{Z-Im-em-h-ÿbnepw hc≠ Imem-h-ÿbnepw
ÿnXn-sN-øp-∂-Xn-\m¬ Dt]mjvW sÃ∏n taJ-e-bn¬
acp-`q-an-sb At]-£n®v A¬]w IqSp-X¬ ag e`n-
°p-∂p. CXv Aßn-ßmbn ]p¬taSpIƒ°v Imc-W-
am-Ip-∂p. c≠v Imem-h-ÿ-bnepw ag-bpsS Af-hn¬
henb A¥-c-ap-≠v. ag-bn-ep≈ G‰-°p-d-®n-ep-Iƒ
sÃ∏n Imem-h-ÿ-bn-ep≈ P\-Po-hn-XsØ kmc-
ambn _m[n-°p-I-bpw ]e-t∏mgpw ̀ £y£maØn\v
Imc-W-am-hp-Ibpw sNøp-∂p. CSn-tbm-Sp-Iq-Snb I\Ø
ag Npcp-ßnb ka-b-tØ°v acp-`p-an-I-fn¬ s]øm-
dp≠v. CXv aÆns\ Cu¿∏-ap-≈-Xm-°m≥am{Xw
{]m]vX-a-√. ioX-P-e-{]-hmlw IS-∂p-t]m-Ip∂ acp-
`q-an-I-fpsS Xoc-{]-tZ-i-ß-fn¬ aqS¬a™v km[m-c-
W-am-Wv. th\¬Im-eØv Dujvamhv D®-ÿm-bn-bn¬
Bbn-cn-°pw.1922 sk]v‰w-_¿ 13˛mw XobXn en_n-b-
bnse A¬-A-ko-knb F∂ ÿe-ØmWv G‰hpw
Db¿∂ Dujvam-hmb 58o sk¬jykv tcJ-s∏-Sp-Øn-
bn-́ p-≈Xv. Dujvam-hns‚ ssZ\n-I-̨ -hm¿jnI A¥-c-
ßfpw hfsc IqSp-X-em-Wv.

DjvW-k-a-ioX (a[y-̨ -A-£mw-iw)
Imem-h-ÿ-Iƒ - C
[Warm Temperature (Mid-Latitude) Climates]

30 Un{Kn apX¬ 50 Un{Kn A£mw-i-ßƒ°n-S-bn-
ep≈ h≥I-c-I-fpsS ]Sn-™mdpw Ing°pw Cu Imem-
hÿ hym]n-®p-In-S-°p-∂p. ChnsS anX-amb NqSpw
t\cnb ssiXyhpw A\p-`-h-s∏-Sp-∂p. Cu Imem-h-
ÿsb \membn Xcw-Xn-cn-°mw:

(i) B¿{Z Dt]mjvW-Im-em-hÿ (Cwa) [hc-≠Xpw
DjvW Im-ehpw NqSp≈ DjvW-Im-ehpw]

(ii) saUn-‰-td-\n-b≥ (Cs)

(iii) B¿{Z Dt]m-j-W-Im-em-hÿ (Cfa) [hc-≠-Im-e-
an-√, Cfw ssiXy-Imew]

(iv) ]›n-a-Xo-c- k-ap-{Z-Im-em-hÿ (Cfb)

(i) B¿{Z Dt]mjvW Im-em-hÿ (CWa)

Cu Imem-hÿ A\p-`-h-s∏-Sp-∂Xv DØ-cm-b-\-
tc-Jbv°pw Z£n-Wm-b-\-tc-Jbv°pw {[phm-̀ n-ap-J-amb
{]tZ-i-ß-fn-em-Wv. DØ-tc-¥y≥ ka-X-e-ßƒ,
Z£nW- ssN-\-bnse Dƒ{]tZi-k-a-X-e-ßƒ F∂nh
Cu Imem-h-ÿ-bpsS ̀ mK-am-Wv. Aw Imem-hÿ Cu
Imem-h-ÿ-tbmSv kmZr-iy-ap-≈-Xm-sW-¶nepw AhnsS
ssiXy-Im-eØv Dujvamhv IqSp-X-em-Wv.
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ii) saUn-‰-td-\n-b≥ Imem-hÿ (Cs)

t]cv kqNn-∏n-°p-∂-Xp-t]mse saUn-‰-td-\n-b≥ IS-
en-\p-Np‰pw, IqSmsX A£mwiw 30 Un{Kn°pw 40
Un{Kn°pw CS-bn¬ Dt]m-jvW-ta-J-e-bn-ep≈ ]Sn-
™m-d≥ Xoc-ß-fn-epw, a[yImen-t^m¿Wn-b,
a[yNnen,  Bkvt{S-en-bbpsS sX°p-In-g-°≥- Xoc-
ß-fnepw -̨sX-°p-]-Sn-™m-d≥ Xoc-ß-fnepw Cu Imem-
hÿ A\p-̀ -h-s∏-Sp-∂p. Cu {]tZiw th\¬Im-eØv
Dt]mjvW D®a¿Z-Øn\pw ssiXy-Im-eØv ]›n-a-
hm-X-Øn\pw hnt[-b-am-Ip-∂p. Bb-Xn-\m¬ NqSp≈
hc≠ th\-epw ag-bp≈ anX-amb ssiXy-Im-ehpw
A\p-`-h-s∏-Sp-∂p. th\¬Im-eØv amknIi-cm-icn
Dujvamhv 25 Un{Kn sk¬jy-kpw ssiXy-Im-eØv
10 Un{Kn sk¬jy-kp-am-Wv. hm¿jnI h¿j-W-
Øns‚ A¥cw 35 sk‚n-ao-‰¿ apX¬ 90 sk‚n
-ao-‰¿ hsc-bm-Wv.

iii)  B¿{Z- Dt]mjvW Im-em-hÿ (Cfa)

Dt]mjvW A£mw-i-ß-fnse h≥I-c-I-fpsS
Ing°≥{]-tZ-i-ß-fn¬ Cu Imem-hÿ A\p-̀ -h-s∏-
Sp-∂p. hmbp-k-©bw Cu {]tZ-iØv s]mXpsh
Aÿn-c-am-b-Xn-\m¬ h¿jw apgp-h≥ ag e`n-°m≥
Imc-W-am-Ip-∂p. Ing-°≥ bp.F-kv-.F., ssN\-bpsS
Ing°pw sX°pw ̀ mK-ßƒ, Z£nW P∏m≥, A¿P‚o-
\-bpsS hS-°p-In-g-°≥ ̀ mKw, Z£n-Wm-{^n-°-bpsS
Xoc-tZ-iw, Bkvt{S-en-b-bpsS Ing-°≥ Xocw F∂n-
hn-S-ß-fn¬ CØcw Imem-h-ÿ-bm-Wv A\p-`-h-s∏-
Sp-∂Xv. hm¿jnI icm-icn h¿j-W-Øns‚ tXmXv
75 sk‚n-ao-‰¿ apX¬ 150 sk‚n-ao-‰-¿hscbmWv.
th\¬Im-eØv CSn-tbm-Sp-Iq-Snb agbpw ssiXy-Im-
eØv N{I-hm-X-hr-jvSnbpw km[m-c-W-bm-Wv.
th\¬Im-eØv amknIicm-icn Dujvamhv 27 Un{Kn
sk¬jykpw ssiXy-Im-eØv 5 Un{Kn apX¬
12 Un{Kn-h-sc-bp-am-Wv. Dujvam-hns‚ ssZ\n-Im-¥cw
Ipd-hm-Wv.

(iv) -]-›n-a-Xoc kap-{Z Imem-hÿ (Cfb)

h≥I-c-I-fpsS ]Sn-™m-d≥  XocØv saUn-‰-td-
\n-b≥ Imemh-ÿ-bpsS {[phm-̀ n-apJ hi-ØmWv Cu
Imem-hÿ ImW-s∏-Sp-∂-Xv. hS-°p-]-Sn-™m-d≥
bqtdm-∏v, hSs° Ata-cn-°-bpsS ]Sn-™m-d≥ Xocw,
hS-°≥ Imen-t^m¿Wn-b, Z£nW Nnen, sX°p-Ing-
°≥ Bkvt{S-en-b, \yqkn-em‚ v F∂n-h-bmWv Cu
Imem-h-ÿ-bp≈ {][m\ {]tZ-i-ßƒ. kap-{Z-
kmao]yw Chn-SsØ Dujvamhv anX-am-°p∂p.
ssiXy-Im-eØv Cu A£mw-i-Ønse a‰n-S-ßsf
At]-£n®v Db¿∂ Xm]w A\p-`-h-s∏-Sp-∂p.
th\¬Im-eØv icm-icn Dujvam-hns‚ A¥cw 15
apX¬ 20o sk¬-jy-kvhscbpw ssiXyIm-eØv CXv

4o apX¬ 10o sk¬jykv hsc-bp-am-Wv. hm¿jn-I
ssZ\nI Dujvam-hns‚ hyXn-bm\w hfsc Ipd-hm-
Wv. h¿jw apgp-h≥ h¿j-Ww e`n-°p-∂p. h¿jWw
50 sk‚n-ao-‰¿apX¬ 250 sk‚n-ao-‰¿h-sc-bm-Wv.

ssiXy-ln-a-h\ Imem-h-ÿ-Iƒ (D)

(Cold Snow Forest Climates)

DØ-cm¿≤-tKmf-Ønse A£mwiw 40 Un{Kn°pw
70 Un{Kn°pw CS-bn-ep≈ bqtdm-∏v, Gjy, hSt°
Ata-cn° F∂o h≥I-cI-fpsS Dƒ{]-tZi-ß-fn-emWv
Cu Imem-hÿ A\p-`-h-s∏-Sp-∂Xv. Cu Imem-h-
ÿsb c≠p hn`m-K-ß-fmbn Xncn-°p∂p:

(i) Df  --˛̨  B¿{Z-amb ssiXy-Im-e-ap≈
ioXIm-em-hÿ

(ii) Dw ̨ ˛ hc≠ ssiXy-Im-e-ap≈
ioX-Im-em-hÿ

]Sn-™m-d≥ Xoc-k-ap{Z Imem-h-ÿ-bp-sS-bpw a[y
A£mwi sÃ∏n Imem-h-ÿ-bp-sSbpw  {[phm-̀ n-apJ
{]tZ-i-ß-fn-emWv Cu Imem-hÿ A\p-`-h-s∏-Sp-
∂Xv. ssiXy-Imew AXn-I-Tn-\-hpw a™p-\n-d-™-
Xp-am-Wv. a™p-ho-gvN-bn-√mØ Imew Ipd-hm-bn-cn-
°pw. Dujvam-hns‚ hm¿jnI A¥cw hfsc IqSp-X-
em-Wv. Zn\m-h-ÿ-bn¬ {lkzhpw Xzcn-X-hp-amb am‰-
ap-≠m-Ip-∂p. {[ph-{]-tZ-i-ß-fn¬ ssiXy-Imew AXn-
I-Tn-\-am-Wv.

hc-≠-ssi-Xy-Ime-ap≈ ioX-Im-em-hÿ (Dw)

hS-°p-In-g°t\jy-bn-emWv Cu Imem-hÿ
{][m-\-ambpw ImWp-∂-Xv. ssiXy-Im-eØv cq]-s∏-
Sp∂Xpw th\¬Im-eØv Zp¿_-e-s∏-Sp∂-Xp-amb
{]XnN-{I-hm-X-ßƒ a¨kq¨ Imem-h-ÿ-bn-se-∂-
t]mse Im‰ns‚ hn]-co-X-Zn-i-bn-ep≈ KXn-am-‰-Øn\v
Imc-W-am-Ip-∂p. {[phm`n-apJhi-ß-fn¬ th\¬Im-
e-Xm]w hf-sc- Ip-dhpw ssiXy-Im-eØv AXn-ssi-
Xy-hp-amWv. ]e- {]-tZ-i-ß-fnepw h¿j-Øn¬
Fgp-am-k-tØmfw Dujvamhv  Jcm-¶-Ønepw
(freezing point) Xmsg-bm-bn-cn-°pw. 12 sk‚n-ao-‰-dn\pw
15 sk‚n-ao-‰-dn\pw CS-bn¬ hm¿jnI h¿jWw
Ipd™ tXmXn-em-Wv.

{[phob Imem-h-ÿ-Iƒ (E)

{[ph-{]-tZ-i-ß-tfmSv tN¿∂v 70 Un{Kn A£mw-i-
Øn-\-∏pdw Cu Imem-hÿ A\p-̀ -h-s∏-Sp-∂p. c≠p-
Xcw {[ph-Im-em-h-ÿ-bm-Wp-≈-Xv:

(i) Xp{µ-Im-em-hÿ (ET) (Tundra)

(ii) lna-O{Xw (EF) (Ice cap)

Xp{µ-Im-em-hÿ (ET)

]mb-ep-Iƒ, I¬]m-b-ep-Iƒ, ]qs®-Sn -Iƒ
XpSßnb kky-ßƒ I≠p-h-cp-∂-Xn-\m-emWv Xp{µ
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F∂v Cu Imem-h-ÿsb \ma-I-cWw sNbvXn-cn-°p-
∂-Xv. aÆns‚ At[m-Xew ÿnc-ambn XWp-Øp-
d™v InS-°p∂ Cu {]tZiw Hcp ÿnclnam-hr-X-
ta-J-e-bmWv. sh≈s°´pw Npcp-ßnb hf¿®m-Im-
ehpw \ne-tØmSp tN¿∂phf-cp∂ kky-ßsf am{X-
ambn ]cn -anX-s∏-Sp -Øp-∂p. Cu {]tZ-iØv
th\¬Ime -]-I-ep-Iƒ°v ssZ¿Lyw hfsc IqSp-X-
em-Wv.

lna-O{Xw (EF)

{Ko≥em‚n-s‚-bpw, A‚m¿´n-°-bp-sSbpw Dƒ`m-K-
ß-fn-emWv CØcw Imem-hÿ ImWp-∂-Xv.
th\¬Im-e-Øp-t]mepw Dujvamhv Jcm-¶-Ønepw
(freezing point) Xmsg-bm-bn-cn-°pw. h¿jWw hfsc
Ipd-hm-Wv. a™pw sFkpw Ipan-™p-Iq-Sp-∂-Xns‚
kΩ¿Z-̂ -e-ambn lna-]m-fn-Iƒ s]m´n-t]m-Im-dp-≠v.
CØ-c-Øn¬ s]m´n-am-dp∂ a™p-a-e-Iƒ (Ice berg)
B¿´nIv, A‚m¿´nIv kap-{Z-ß-fn¬ s]mßn-°n-S-°p-
∂Xv ]Xn-hm-Wv. 79 Un{Kn Z£nWA£mw-i-Øn-
ep≈ A‚m¿´n-°-bnse ]oT-`qan Kth-j-W-tI{µw
Cu Imem-h-ÿ-bpsS t\¿Nn-{Xw shfn-hm-°p-∂p.

]¿h-X-Im-em-hÿ (H) (Highland Climate)

`q{]-Ir-Xn-°-\p-k-cn-®mWv ]¿h-X-Im-em-hÿ
\nb-{¥n-°-s∏-Sp-∂-Xv. Db¿∂ ]¿h-X-ta-J-e-I-fn¬
{lkz-Zq-c-Øn¬Xs∂ icm-icn Dujvam-hn¬ henb
am‰-ßƒ {]I-S-am-Wv. h¿j-W-Øns‚ coXn-bnepw
Xo{h-X-bnepw Db-c-Øn-\-\p-k-cn®v hyXy-kvX-X-bp-≠v.
]¿h-X-{]-tZ-i-ß-fpsS hnhn[ Db-c-Øn-\-\p-k-cn®v
ew_-X-e-Øn¬ Imem-hÿ hyXn-bm\w Zriy-amWv.

Imem-h-ÿm-hy-Xn-bm\w (Climate Change)

Imem-h-ÿ-sb-°p-dn®v apºv ]cm-a¿in® ]mT-̀ mK-
ß-fn¬\n∂pw C∂p≈ Imem-h-ÿ-sb-°p-dn®v \ap°v
[mc-W-bp-≠v. t\cnb hyXn-bm-\-ß-tfmsS Ign™
10000 h¿j-ß-fmbn C∂v \mw A\p-̀ -hn-°p∂ Imem-
hÿXs∂-bmWv XpS-cp-∂-Xv. XpS°w apX¬ `qan
]e Imem-h-ÿm-hy-Xnbm-\-ßƒ°pw km£yw hln-
®p. lna-bp-K-̨ -ln-am-\n-bpK Ime-L-́ -ß-fnse Imem-
hÿm am‰-ßƒ `qhn-⁄m-\ob tcJ-I-fn¬ {]Xn-
]m-Zn-®n-´p≠v. Db¿∂ {]tZ-i-ß-fn-epw  Db¿∂
A£mw-i- -{]-tZ-i-ß-fnepw Ah-ti-jn-°p∂ ̀ qcq-]-
ß-fn¬ lnam-\o-IrX AS-bm-f-ßƒ Zriy-am-Wv. lna-
X-Sm-I-ß-fnse \nt£-]-ßƒ ̀ qan-bpsS DjvW-̨ -ssi-
Xy-Im-e-L-´-ßsf kqNn-∏n-°p-∂p. hr£-ß-fnse
XmbvØ-Sn-bn-ep≈ he-b-ßƒ ag-°m-e-Øn-s‚bpw
hc-≠-Im-e-Øn-s‚bpw kqN-\-I-fpsS GSp-I-fm-Wv.
Ncn-{X-tc-J-Iƒ Imem-hÿmam‰-ßƒ hni-Z-am-°p-∂p-
≠v. kzm`m-hn-I-amb Hcp XpS¿{]-{In-b-bm-Wv Imem-
h-ÿm-hy-Xn-bm-\-sa∂v Cu sXfn-hp-Iƒ Nq≠n-°m-
Wn-°p-∂p.

C¥y- hc-≠Xpw B¿{Z-hp-amb Imem-h-ÿ-Iƒ
amdn-h-cp-∂-Xn\v km£yw hln-®n-́ p-≠v. _nkn 8000˛¬
Cu¿∏hpw XWp-∏p-ap≈ Imem-hÿ cmP-ÿm-\n¬
D≠m-bn-cp-∂-Xmbn ]pcm-h-kvXp-tcJ-Iƒ shfn-hm-°p-
∂p. _n.kn. 3000˛\pw 1700˛\pan-S-bn¬ ChnsS Db¿∂-
tXm-Xn-¬ ag-bp-≠m-bn-cp-∂p. _nkn 2000 ̨  1700 Ime-
L-́ -Øn¬ lc-∏≥ kwkvIm-c-Øns‚ tI{µ-_n-µp-hm-
bn-cp∂p cmP-ÿm≥. AXp-I-gn™v ISpØ hcƒ®
A\p-`-h-s∏´p. `qhn-⁄m-\ob Ncn-{X-Øn¬ GI-
tZiw 500 apX¬ 300 Zi-e£w h¿j-ßƒ°p-ap-ºv,
AXm-bXv Im{ºn-b≥ H¿tUm-hn-jy≥, sskeyq-dn-b≥
Ime-ß-fn¬ ̀ qan NqSp-≈-Xm-bn-cp-∂p. πokvtSm-ko≥
Ime-L´w lna-˛-ln-am-¥-c-bp-K-ßƒ°p-th-Zn-bm-bn.
18000 h¿j-ßƒ°p apºm-bn-cp∂p G‰hpw HSp-hn-
embn `qan km£yw -h-ln® lna-bp-Kw. \ne-hnse
lnam-¥-c-Imew GI-tZiw 10000 h¿j-ßƒ°p-ap-
ºmWv Bcw-̀ n-®-Xv.

kao-]-̀ q-X-Ime Imem-hÿ
Imem-h-ÿ-mhy-Xn-bm\w F°m-e-Øp-ap-≠v.

Ign™ \q‰m-≠n¬ sXmÆq-dp-I-fn-emWv CXv IqSp-
X-embn A\p-̀ -h-s∏-́ -Xv. G‰hpw IqSnb Xm]-\n-ebpw
`bm-\-I-amb sh≈-s∏m-°hpw Bbn-cØn sXm≈m-
bn-cØn sXmÆq-dp-I-fn¬ tcJ-s∏-Sp-Øn-bn-cp-∂p.
1967˛77 Ime-L-́ -Øn¬ klmd acp-̀ q-an°v sX°p≈
ktl¬{]-tZ-iØv D≠mb `bm-\-I-amb hcƒ®
AØ-c-Ønep≈-XmWv. Bbn-cØn sXm≈m-bn-cØn
ap∏-Xp-I-fn¬ Ata-cn-°≥ sFIy-\m-Sp-I-fnse sX°p-
]-Sn-™m-d≥ ka-X-e-ß-fn-ep-≠mb ISpØ hcƒ®sb
‘UÃv _uƒ’ (Dust bowl) F∂v hnti-jn-∏n-°p-∂p.
hnf-hn-s‚bpw hnf-\m-i-Øn-s‚bpw {]f-b-̨ -Ip-Sn-tb-‰-
ß-fp-sSbpw Ncn-{X-tc-J-Iƒ (t\¿Nn-{X-ßƒ) Imem-
hÿmhyXn-bm-\-Øns‚ ̂ e-ßƒ shfn-hm-°p∂p.
F{Xtbm XhW bqtdm∏v NqSpw ag-bpw ssiXy-hpw
hcƒ®-bp-ap≈ Ime-L-́ -ß-fn-eqsS IS-∂p-t]m-bn-cn-
°p∂p. CXn-te-‰hpw {]m[m-\y-a¿ln-°p-∂Xv ]Øpw
]Xn-s\m∂pw \q‰m-≠p-I-fn¬, ssh°n-Mvkns‚
{Ko≥em≥Uv A[n-\n-th-i-Im-e-Øp-≠mb hc≠
DjvW-Im-em-h-ÿ-bm-Wv. 1550 apX¬ 1850 hsc
bqtdm∏v ‘sNdp-ln-a-bpK’ Øn\v km£yw hln-®p.
1885 apX¬ 1940 hsc BtKm-f-Xm]w Db¿∂p-sIm≠n-
cp-∂p. 1940˛\p-tijw CXns‚ tXmXv {Iam-\p-K-X-ambn
Xmgv∂p.

Imem-h-ÿm-hy-Xn-bm-\-Øns‚ Imc-W-ßƒ
Imem-h-ÿm-hy-Xn-bm-\-Øn\v ]e-Im-c-W-ß-fp-≠v.

C°m-c-W-ßsf \ap°v tPymXn-im-kv{X-P-\y-sa∂pw
`ua-P-\y-sa∂pw Xcw-Xn-cn-°mw. kqcy-I-f-¶-{]-h¿Ø-
\-ß-tfmSv A\p-_-‘amb kutcm¿Phy-Xn-bm-\-amWv
tPymXn-im-kv{X-P-\y-Im-c-W-ßƒ°v B[m-cw.
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kqcy\n-ep≈ Idp-ØXpw XWp-Ø-Xp-amb If-¶-i-
I-e-ß-fmWv kqcy-I-f-¶-ßƒ. Ch Nm{In-I-ambn Ipd-
bp-Ibpw IqSp-Ibpw sNøp-∂p. Imem-h-ÿ-mim-kv{X-
⁄-cpsS \nco-£-W-a-\p-k-cn®v kqcy-I-f-¶-ßƒ IqSp-
tºmƒ agbpw XWp∏pw Gdp-Ibpw sImSp-¶m‰v D≠m-
hp-Ibpw sNøp-∂p. t\scadn-®v, kqcy-I-f¶ßƒ
FÆ-Øn¬ Ipd-bp-tºmƒ hc≠ NqSp≈ Imem-h-
ÿ-bm-Ipw-^-ew. F∂m¬ Cu Is≠-Ø-ep-Iƒ°v
ÿnXn-hn-hc {]m[m-\y-an-√.

ane≥tIm-hn®v Btµm-f-\-amWv as‰mcp tPymXn-
im-kv{X-kn-≤m-¥w. Cu kn≤m-¥-{]-Imcw kqcy\v
Np‰p-ap≈ ̀ qan-bpsS {`a-W-]-Y-Ønepw ̀ qan-bpsS De-
®n-enepw, `qan-bpsS A®p-X-≠ns‚ Ncn-hv F∂n-h-
bnsebpw Nm{In-I-amb hyXym-k-ßsfbpamWv CXv
kqNn-∏n-°p-∂-Xv. Ch ̀ qan-bn-te-°p≈ kuc-hn-In-cW-
Øns‚ Af-hn-s\bpw X¬^-e-ambn Imem-h-ÿ-
sbbpw kzm[o-\n-°p-∂p.

A·n-]¿h-X-kv̂ pS-\-ß-fmWv Imem-h-ÿ-mhy-Xn-
bm-\-Øn\v as‰mcp Imc-Ww. kq£va-[q-fn-Iƒ A·n-
]¿h-Xkv̂ p-S-\ -k-a-bØv A¥-co-£-Øn-se-Øp∂p.
Ch A¥-co-£-Øn¬ Xßn-\n¬°p-tºmƒ kuc-hn-
In-cWw ̀ qan-bn-se-Øp-∂Xns\ XS-bp-∂p. ASp-Øn-
sS-bp-≠mb ]n\m-tXm-_, F¬kn-tbm¨ A·n-
]¿hX-kv̂ p-S-\-ßƒ°p-tijw GXm\pw h¿jw icm-
icn Dujvam-hn¬ Ipd-hp-≠m-bn.

Imem-h-ÿ-bn¬ am‰w-h-cp-Øp∂ G‰hpw {][m\
a\p-jy-kzm-[o\w BtKm-f-Xm-]-\-Øn\v tlXp-hm-Ipw-
hn[w lcn-X-Krl-hm-X-I-ßƒ A¥-co-£-Øn-te°v
X≈n-hn-Sp∂p F∂-Xm-Wv.

BtKm-f-Xm-]\w

lcn-X-Kr-l-hm-X-I-ß-fpsS km∂n-[yw-aqew A¥-
co£w lcn-X-Kr-lw-t]mse {]h¿Øn-°p-∂p. kuc-
hn-In-c-WsØ A¥-co£w IS-Øn-hn-Sp-Ibpw Zo¿L-
Xcw-K-cq]-Øn-ep≈ `ua-hn-In-c-WsØ BKn-cWw
sNøp-Ibpw sNøp-∂p. ̀ ua-hn-In-c-WsØ BKn-cWw
sNøp∂ hmX-I-ß-sf-bmWv lcn-X-Kr-l-hm-X-I-ßƒ
F∂-dn-b-s∏-Sp-∂-Xv. A¥-co£ Dujvam-hns\ Iq´p∂
F√m- {]-{In-b-I-sfbpw Dƒs∏-SpØn lcn-X-Kr-l-{]-
`m-h-sa∂v ]d-bp-∂p.

‘lcn-X-Krlw’ F∂ hm°v Bhn¿`-hn-®Xv ssiXy-
ta-J-e-I-fn¬ NqSv \ne-\n¿Øm-\p-X-Ip∂ lcn-X-Krl-
ß-fn¬ \n∂m-Wv. lcn-X-Krlw •mkv \n¿an-X-am-Wv.
kqcy-\n¬\n∂pw hcp∂ lrkz-XcwKhn-In-c-W-
ßƒ°v kpXm-cy-amb •mkv ]p\¿hn-In-c-W-Øn-eqsS
]pd-Øp-t]m-Ip∂ Zo¿L-X-cw-K-ßƒ°v AXm-cy-amWv.
AXn-\m¬ •mkvlukpIƒ°p≈n¬  ]pd-Øp-≈-
Xn -t\-°mƒ IqSnb Xm]-\ne \ne-\n¿Øm≥

Ignbp∂p. Nn√v P\m-e--Iƒ AS-®n´ Imdntem
_ ntem th\¬Im-eØv Ib-dn-bm¬ \ap°v IqSp-
X¬ NqSv A\p-`-h-s∏-Sp-∂-Xv CXn-\m-emWv. AXp-
t]mseXs∂, ioX-Im-eØpw AS-®n´ hml-\-Øn-
\p-≈n¬ ]pd-Øp-≈-Xn-t\-°mƒ NqSv A\p-`-h-s∏-
Sp∂p.

lcn-X-Kr-l-hmXI-ßƒ

C∂v Gsd N¿®-sN-øp∂ {]mY-anI lcn-X-Kr-l-
hm-X-I-ß-fmWv Im¿_¨ ssU Hm-IvsskUpw
(CO

2
), t¢mtdm- ^vfqtdm Im¿_-Wp-Iƒ (CFC

S
),

aosYbv≥ (CH
4
), ss\{Skv HmIvsskUv (N

2
O),

Hmtkm¨ (O
3
) F∂n-h. ss\{SnIv HmIvsskUv (NO),

Im¿_¨ tam-tWm-IvsskUv (CO) XpS-ßnb hmXI-
ßƒ thK-Øn¬ lcn-X-Kr-l-hm-X-I-ß-fp-ambn {]Xn-
{]-h¿Øn-®v Ah-bpsS A¥-co-£-tI-{µo-I-c-WsØ
kzm[o-\n-°p-∂p.

lcn-X-Kr-l-hm-XI X∑m-{X-bpsS {]`mhØns‚
km{µo-I-c-W-Øns‚ tXmXv, A¥-co-£-Øn¬ Xßn-
\n¬°p∂ Ime-b-fhv, BKn--cWw sNøp∂ hnIn-cW-
Øns‚ Xcw-K-ssZ¿Lyw F∂n-hsb B{i-bn-®n-cn-°p-
∂p. CØ-c-Øn-¬ G‰hpw {]`m-h-ap≈Xv t¢mtdm-

v̂fqtdm Im¿_-Wp-Iƒ°mWv. kv{Smt‰m-kv̂ n-b-dn¬
Aƒ{Sm-h-b-e‰v civan-Isf BKn-cWw sNøp∂
Hmtkm¨, t{Smt∏m-kv̂ n-b-dns‚ Xmgv∂ ̀ mK-ß-fn¬
`ua-hn-In-c-WsØ BKn-cWw sNøp-∂p. GHG

X∑m{XIƒ A¥-co-£-Øn¬ Xßn-\n¬°p-∂n-S-
tØmfw A¥-co-£-w Cu hmX-I-ßƒaqe-ap-≠mb
am‰-Øn¬\n∂pw ]q¿h-ÿn-Xn-bn-te°v amdm≥ IqSp-
X¬ ka-b-sa-Sp-°pw.

A¥-co-£-Øn-ep≈ lcn-X-Kr-l-hm-X-I-ß-fn¬
G‰-hp-a-[n-I-ap-≈Xv Im¿_¨ ssU HmIvssk-
UmWv. t^mkn¬ C‘-\-ßƒ (s]t{Sm-fnbw,
I¬°cn, {]IrXnhmX-Iw) IØn-°p-∂-Xn-eq-sS-bmWv
{][m-\-ambpw Im¿_¨ ssU HmIvsskUv A¥-co-
£-Øn¬ FØp-∂-Xv. ImSp-Ifpw kap-{Z-ßfpw
Im¿_¨ ssU HmIvsskUns‚ BKn-c-W-tI-{µ-
ßfm-Wv (Sink) h\-ßƒ CO

2
 s\ Ah-bpsS

hf¿®bv°v {]tbm-P-\-s∏-Sp-Øp-∂p. AXn-\m¬ ̀ qhn-
\n-tbm-K am‰-ßƒaqe-ap≈ h\-\-io-I-cWw A¥-co-
£-Ønse CO

2
 s‚ Afhv Iq´p-∂p. A¥-co-£-

Ønse am‰-ß-fp-ambn CO
2
 ka-\z-bn-°m≥ GXm≠v

20˛50 h¿jßƒ th≠n-h-cpw. {]Xn-h¿jw CXv GI-
tZiw 0.5% F∂ \nc-°n¬ h¿[n-°p-∂p.

hyh-km-b-h¬°-c-W-Øn\v apºp-≠m-bn-cp∂
\nc°n¬\n∂pw CO

2 
s‚ Af-hn-ep-≠mb Cc-´n∏v

Imemh-ÿm-tam-U-ep-I-fn¬ Imem-hÿmhy-Xn-bm\w
\n¿W-bn-°m≥ klm-bn-°p∂ kqNn-I-bm-Wv.
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kv{Smt‰m-kv̂ n-b-dn¬ Hmtkm¨hm-XIw tI{µo-I-
cn-®n-cn-°p-∂p. ChnsS Aƒ{Sm-h-b-e‰v civan-Iƒ
HmIvkn-Ps\ Hmtkm-Wm°n ]cn-h¿Ø\w sNøp-∂-
Xp-aq-e-am-Wn-Xv. Aƒ{Sm-h-b-e‰v civan-Iƒ ̀ utam-]-cn-
X-e-Øn¬ FØm-Ø-Xv. kv{Smt‰m-kv^n-b-dn¬
FØp∂ t¢mtdm ̂ vfqtdm Im¿_-Wp-Iƒ Hmtkm-
Wns\ D∑q-e\w sNøp-∂p. A‚m¿´n-°≥ {]tZ-i-ß-
fn¬ h≥tXm-Xn¬ Hmtkm¨ timjWw D≠m-b-
Xmbn IW-°m-°p-∂p. Aßs\ kv{Smt‰m-kv̂ n-b-dn¬
Hmtkm-Wns‚ Af-hn-ep-≠m-Ip∂ timj-WsØ
Hmtkm¨kp-jncw F∂p-]-d-bp-∂p. Aƒ{Sm-h-b-e‰v
civan-Iƒ t{Smt∏m-kv̂ n-b-dn-te°v FØp-∂Xn\v CXv
Imc-W-am-Ip-∂p.

lcn-XKr-l-hm-X-I-ß-fpsS {]kcWw A¥-co-£-
Øn¬ Hgn-hm-°p-∂-Xn-\mbn BtKm-f-X-e-Øn¬ {ia-
ßƒ Bcw-`n-®n-´p-≠v. Ah-bn¬ G‰hpw {]m[m-\y-
a¿ln-°p∂ H∂mWv 1997˛¬ hnfw-_cw sNbvX
tIymt´m t{]mt´m-t°mƒ. 2005-˛¬ \ne-hn¬h∂
tIymt´m t{]mt´m-t°mƒ 141 cmjv{S-ßƒ AwKo-I-cn®p.
35 hymh-km-bn-I-cm-jv{S-ß-tfmSv lcn-XKr-l-hm-X-I-
{]-k-cWw 2012˛mam≠v BIp-tºmƒ 1990˛se \nc-
°n¬\n∂pw A©v iX-am\w Ipd-bv°m≥ Bh-iy-
s∏-´p. BtKm-f-Xm-]-\-Øns‚ ^e-ßƒ F√m-bn-
SØpw Hcp-t]m-se-bm-I-W-sa-∂n-√.

lcn-X-Kr-l-hm-X-I-ß-fpsS km{µX A¥-co-£-
Øn¬ \mƒ°p-\mƒ IqSp-∂Xv `qan-bpsS Xm]-\ne
Db¿Øpw. Hcn-°¬ BtKm-f-Xm-]-\-Øn\v hnt[-b-am-
bm¬ ]q¿h-ÿn-Xn-bnem-Im≥ {]bm-k-a-s{X. BtKmf-
Xm-]-\-Øns‚ Zqjy-h-i-ßƒ ̀ qan-bnse Poh-cm-insb

{]Xn-Iq-e-ambn _m[n-°pw.  lna-O-{Xn-I-fntebpw
lnam-\n-I-fntebpw a™p-cp-Ip-∂-Xn\mepw kap-{Z-P-
e-Øns‚ Xm]ob-hn-Im-kw-aqehpw kap-{Z-\n-c∏v
Dbcp∂Xv Xoc-{]-tZ-i-ß-fpw Zzo]p-I-fp-w apßp-∂-
Xn\pw Imc-W-am-Ip-∂p. CXv kmaq-ly-{]-iv\-
ßƒ°pw CS-bm-°mw. lcn-X-Kr-l-hm-XI {]k-cWw
Ipd-bv°p-∂-Xn\pw BtKm-f-Xm-]\w sNdp-°p-∂-Xn-\p-
ap≈ {ia-ßƒ t\csØ XpS-ßn-°-gn-™p. temI-
k-aqlw Cu sh√p-hnfn Gs‰-SpØv hcp-wX-e-ap-d-
Iƒ°pw Pohn-°m≥ tbmKy-amb Hcp temIw _m°n-
h-bv°m≥ DX-Ip∂ Pohn-X-ssien ssIs°m-≈pw
F∂v {]Xym-in-°mw.

kaIm-enItemIsØ Hcp {][m\ Bi¶
BtKmf-Xm-]-\-amWv. Xm]-\ne kw_-‘n® tcJ-Iƒ
]cn-tim-[n®v ̀ qan°v F{X-tØmfw NqtS-dn-bn-́ p-s≠∂v
Dd-∏p-h-cp-Ømw.

19˛mw \q‰m-≠n-s‚ a[y-Imew apX¬ ]Sn-™m-d≥
bqtdm-∏ns‚ Xm]-hn-h-c-ßƒ e`y-am-Wv. Cu ]T-\-
Øn-s‚ {]kvXm-hn-X-Imew 1961 apX¬ 1990 hsc-
bmWv. 1961˛90 Ime-L-´-Ønse icm-icn Xm]-\n-e-
bn¬\n∂v Cu Ime-L-´-Øn\v apºpw ]n≥]p-ap≈
Xm]-hy-Xn-N-e\w Is≠-Ø-m\m-Ipw. ̀ utam-]-cn-X-e-
Øn-t\mS-SpØv temIhm¿jnI icm-icn Dujvamhv
GXm≠v 14oC F∂v IW-°m-°p-∂p. 1961˛90 Ime-
L -́Ønse BtKmf icm-icn Dujvam-hn¬ 1856˛2000
Ime-b-f-hnse s]mXp Dujva\ne-bn¬\n∂pw hyXn-
bm-\-ßƒ \nco-£n-°-s∏-́ n-́ p-≠v.

Xm]-\ne Db-cp∂ {]h-WX 20˛mw \q‰m-≠n¬
{]Xy-£-am-Wv. G‰-hp-a-[nIw Db¿∂Xv c≠p Ime-

Write an explanatory note
on “global warming”.
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1. icn-bpØcw Xnc-s™-Sp-sØ-gp-Xp-I.

(i) Xmsg sImSp-Øn-cn-°p-∂-h-bn¬ sI∏s‚ “A” -ssS∏v Imem-h-ÿbv°v tN¿∂Xv GXv?

(a) F√m amkhpw Db¿∂ ag

(b) -G‰hpw XWp-∏p≈ amksØ icm-icn amknI Dujvamhv Jcm-¶-Øn\v apI-fn-
em-bn-cn-°pw

(c) -F√m amk-ß-fn-sebpw icm-icn amknI Dujvamhv 18o C -\v apI-fn-em-bn-cn°pw

(d) -F√m amk-ß-fn-sebpw icm-icn Xm]-\ne 10° C -\p Xmsg-bm-bn-cn°pw

(ii) -sI∏s‚ Imem-hÿm h¿Ko-I-cWcoXn Adn-b-s∏-Sp-∂Xv GXv t]cn-emWv?

(a) -{]mtbm-Kn-I-h¿Ko-I-cWw (b) -hyh-ÿm-]nXh¿Ko-I-cWw

(c) -P\n-XIh¿Ko-I-cWw (d) A\p-̀ -h-kn-≤-h¿Ko-I-cWw

(iii) -sI∏s‚ hyh-ÿ-{]-Imcw C¥y≥ D]-Zzo-]n¬ an°-`m-K-ßfpw Dƒs∏-Sp-∂Xv GXv
Imem-hÿ hn`m-K-Øn-emWv?

(a) Af (b) BSh (c) Cfb (d) Am

(iv) -NphsS tN¿Øn-´p-≈-h-bn¬ BtKm-f-X-e-Øn¬ G‰-hp-a-[nIw Dujvamhv tcJ-s∏-Sp-
Ønb h¿j-taXv?

(a) 1990 (b) 1998 (c) 1885 (d) 1950

(v) -NphsS \¬In-bn-´p≈ \mev Imem-h-ÿm-hn-`m-K-ß-fn¬ B¿{Z kml-N-cy-ßsf
ASn-ÿm-\-am-°n-bp-≈-tXXv?

(a) A—B—C—E

(b) A—C—D—E

(c) B—C—D—E

(d) A—C—D—F

2. NphsS \¬In-bn-´p≈ tNmZy-ßƒ°v 30 hm°n¬ Ihn-bmsX DØ-c-sa-gp-Xp-I:

(i) -Imem-h-ÿm-h¿Ko-I-c-W-Øn\v sI∏≥ D]-tbm-Kn® Imem-hÿmLS-I-ßƒ
GsXms°?

(ii) -{]mtbm-KnIh¿Ko-I-c-Whpw A\p-`-h-kn≤ h¿Ko-I-c-Whpw XΩn-ep≈ hyXym-k-ß-
sf-s¥√mw?

(iii) -Xm]m-¥cw hf-sc-Ip-d™ Imem-h-ÿm- C\-ßƒ GsXms°?

 (iv) -kuc-I-f-¶-ßƒ h¿[n-®m¬ GXp-Xcw Imem-h-ÿm-km-l-N-cy-ß-fmWv \ne-\n¬°pI?

3. NphsS \¬In-bn-´p≈ tNmZy-ßƒ°v 150 hm°n¬ Ihn-bmsX DØ-c-sa-gp-Xp-I:

(i) “A” ssS∏v, “B” ssS∏v F∂o Imem-h-ÿ-Isf Xmc-Xayw sNøp-I.

(ii) “C” ssS∏v, “A” ssS∏v Imem-h-ÿ-I-fnse kky-Pm-e-ßƒ GsXms°?

(iii) lcn-X-Kr-l-hm-X-I-ßƒ F∂m-se¥v? lcn-XKr-l-hm-X-I-ß-fpsS ]´nI Xbm-dm-°pI.

t{]mPIvSv {]h¿Ø-\-ßƒ

BtKmf Imem-h-ÿm-am-‰-hp-ambn _‘-s∏´ tIymt´m hnfw-_c-sØ-°p-dn®v hnh-c-ßƒ tiJ-cn-
°p-I.

L-´-ß-fn-emWv; 1901˛44 epw, 1977˛99 epw. Cu c≠p
Ime-L-´-Ønepw BtKm-f-Xm-]-\ne 0.4oC  Bbn
Db¿∂n-´p-≠v. CXn-\n-S-bn¬ Xm]-\ne sNdp-Xmbn
Xmgp-Ibpw DØ-cm¿≤-tKm-f-Øn¬ CXv IqSp-X¬
{]I-S-am-Ip-Ibpw sNbvXp.

Ccp-]Xmw \q‰m-≠ns‚ Ah-km-\-Ønse BtKmf-
hm¿jnI icm-icn Xm]-\ne 19˛mw \q‰m-≠ns\mSp-

hnse Xm]-\n-e-sb-°mƒ 0.6oC IqSn-bn-´p-≠v.
1856 ̨  2000 Ime-L-´-Øn¬ G‰-hp-a-[nIw Xm]-\ne
Db¿∂ Ggp h¿j-ßƒ Ign™ Zi-I-Øn-emWv
tcJ-s∏-SpØnbn-cn-°p-∂-Xv. 20˛mw \q‰m-≠nse am{X-
a√ B kl-{km-_vZ-Øn-se-Xs∂ G‰hpw Db¿∂
Xm]-\ne  tcJ-s∏-Sp-Øn-bXv 1998˛emWv.

tNmZy-ßƒ
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Cu bqWn-‰n¬ N¿®sNøp-∂Xv:

$ Pe-N{Iw

kap{Z-ßƒ ˛̨  kap-{Zm-¥¿ `q-{]-IrXn; Xm]-hn-X-c-Whpw eh-W-Øz-Øns‚ hnX-c-

Whpw;  kap-{Z-Pe Ne-\-ßƒ ̨ ˛ Xnc-am-e-Iƒ; then-Iƒ; {]hm-l-ßƒ

bqWn‰v

V



Pew (kap-{Z-ßƒ)

Nm{InI-N-e-\-amWv Pe-N-{Iw. PeN{Iw `qan-°p-
≈nepw ̀ utam-]-cn-X-e-Ønepw ̀ utam-]-cn-X-e-Øn\p
apI-fn-ep-ap≈ Pe-Øns‚ Ne-\sØ hni-Zo-I-cn-°p-
∂p. CXv tImSn-°-W-°n\v h¿j-ß-fmbn \nc-¥cw
`qan-bn¬ kw`-hn-®p-sIm-≠n-cn-°p-∂p. `qan-bnse
kIe Poh-Pm-e-ßfpw Pe-N-{IsØ B{i-bn-®mWv
\ne-\n¬°p∂-Xv.

hmbp-t]mse `qan-bn¬ Pohs‚ \ne-\n-¬]n\v
AXy-¥m-t]-£n-X-amb Hcp {][m-\-L-S-I-amWv Pew.
F∂m¬ Pe-Øns‚ hnX-cWw `qan -bn¬
F√mbnSØpw Hcp-t]m-se-b-√. Nne-bn-S-ß-fn¬
[mcmfw Pew D≈-t∏mƒ a‰p Nne-bn-S-ß-fn¬ Pe-
Øns‚ Afhv Ipd-hm-bn-cn-°pw. ̀ qan-bpsS Pe-a-fie-
Øn-\p-≈n¬ Pe-Øns‚ hmX-I, {Zmh-I, Jccq]-Øn-
ep≈ Nm{InIk©m-c-amWv Pe-N-{Iw. kap-{Z-ß-fn-

A[ymbw

Nn{Xw 13.1 : Pe-N{Iw

Pe-an-√msX Pohs‚ \ne-\n-ev]n-s\-°p-dn®v \ap°v
Nn¥n-°p-hm≥ Ign-bptam? C√; ImcWw Pew Poh-
\m-Wv. ̀ utam-]-cn-X-e-Ønse k¿hPoh-Pmeßƒ°pw
Pew AXy¥m-t]-£n-X-am-Wv. Pe-an-s√-¶n¬ Po-h-
\n√. kuc-bq-Y-Øn¬ ̀ qan-bn¬ ImWp∂ Ah-ÿ-
bn¬ as‰m-cn-SØpw Pe-an-√. \ΩpsS ̀ qan-bn¬ Pew
kar-≤-am-bp-≠v. AXp-sIm≠v ̀ qansb \oe-{Klw F-
∂dn-b-s∏-Sp-∂p.

Pe-N-{Iw (Hydrological Cycle)

Pew Hcp Nm{In-I-hn-̀ -h-am-Wv. PesØ \mw hnhn[
Bh-iy-ßƒ°mbn D]-tbm-Kn-°p-∂p. D]-tbm-Kn®
Pew \ap°p ho≠pw D]-tbm-Kn-°p-hm≥ Ignbpw.
Pew kap-{Z-Øn¬\n∂pw A¥-co-£-Ønte°pw
Ahn-sS-\n∂pw Ic-bn-te°pw Nen®v ho≠pw kap-{Z-
Øn¬Øs∂ FØn-t®-cp-∂p. Pe-Øns‚ Cu

`qK¿ -̀Pew

aÆ
n-te°

v
Du¿∂n-d-ß

p∂p

D]-cn-Xe Hgp°v

kap{Zw

_mjv]o-I-cWw

L\o-̀ -hn-°¬

h¿jWw

L\o-̀ -hn-°¬h¿jWw

Im‰v hln-®p-
sIm≠p t]mIp∂p
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eq-sSbpw A¥-co-£-Øn-eq-sSbpw ̀ qan-bpsS D]-cn-X-
e-Øn-eq-sSbpw D]-cn-X-e-Øn-\-Sn-bn-eq-sSbpw Poh-Pm-
e-ß-fn-eq-sSbpw Pew \nc-¥cw ssIam-‰w-sNbvXpsIm-
≠n-cn-°p∂p F-∂XmWv CXns‚ A¿Yw.

]´nI 13.1 ̀ utam-]-cn-X-e-Øn¬ Pe-Øns‚ hnX-c-
WsØ ImWn-°p∂-p. ̀ qan-bnse BsI Pe-Øns‚
71% kap-{Z-Øn-emWv D≈-Xv. Ah-ti-jn-°p∂ 29%
Pew ip≤-P-e-ambn lnam-\n-I-fnepw lna-]m-fn-I-fnepw
`qK¿`-Pe t{kmX- p-I-fnepw XSm-I-ß-fnepw
aÆnepw A¥-co-£-Ønepw Acp-hn-I-fnepw Poh-Pme-
ß-fn-ep-ambn ÿnXn-sN-øp-∂p. ag-bmbn  Pe-Øns‚
GI-tZiw 59% `qan-bn¬ ]Xn-°p-∂p. kap-{Z-ß-
fn¬\n∂pw a‰p {]tZ-i-ß-fn¬\n∂-p-ap≈ _mjv]o-
I-c-W-Øn-eqsS \ocm-hn-bmbn A¥-co-£-Øn-te°p
aS-ßp∂-p.  _m°n Pew `utam-]-cn-X-e-Øn-eqsS
HgpIn-t∏m-Ip∂p. Ipd-®p-`mKw `qan-°p-≈n-te°v

Du¿∂n-dßn ̀ qK¿ -̀P-e-am-Ip∂p. As√-¶n¬ Ipd-®p-
`mKw XWp-Øp-d™v lnam-\n-I-fm-Ip-∂p (Nn{Xw 13.1).

]p\-cp-]-tbm-Kn-°m-hq∂ Pe-Øns‚ Afhv `qan-
bn¬ ÿnc-am-Wv. AtX-k-abw Pe-Øns‚ Bhiyw
Zn\w-{]Xn h¿≤n-®p-sIm-≠n-cn-°p-∂p. CXv temIØv
]e-bn-S-ß-fnepw ÿm\o-b-ambpw Imen-I-ambpw Pe-
Zu¿e-`y-Øn\pw {]Xn-k-‘n-Iƒ°pw hgn-sX-fn-
°p∂p. IqSmsX Pe-a-en-\o-I-cWw CØcw  Pe-
Zu¿e-̀ y-sØbpw {]Xn-k-‘n-I-sfbpw IqSp-X¬ cq£-
am-°p-∂p. Pe-Øns‚ e`yX h¿[n-∏n-°p∂-Xn\pw
KpW-ta-∑ sa®-s∏-Sp-Øp∂-Xn\pw \nßƒ°v Fßs\-
sbms° CS-s]-Sm≥ Ign-bpw?

kap-{Z-X-S-Øns‚ ̀ q{]-IrXn
(Relief of the Ocean Floor)

`qh¬°-]m-fn-bnse alm-K¿Ø-ß-fmWv kap-{Z-ß-
fmbn cq]-s∏-́ -Xv. Cu ]mT-̀ m-K-Øn-eqsS \mw ]cn-Nb-
s∏-Sp∂-Xv kap-{Z-Øns‚ ASn-Ø´pw AXns‚ ̀ q{]-
Ir-Xn-bp-amWv. h≥I-c-I-fn¬\n∂pw hyXy-kvX-ambn
kap-{Z-ßƒ kzm`m-hn-I-ambpw ]c-kv]cw ebn-®p-
tN¿∂n-cn-°p∂p. AXp-sIm≠pXs∂ Ch-bpsS
AXncp-Iƒ \n¿Wbn°pI F∂Xv hfsc {]bm-k-
ta-dn-b-XmWv. `ua-im-kv{X-⁄¿ `qan-bnse kap-{Z-
`m-KsØ A©v- k-ap-{Z-ß-fmbn th¿Xn-cn-®n-cn-°p-∂p.
Ah ]k-^nIv -k-ap{Zw, A‰vem‚nIv kap-{Zw,
C¥y≥alm-k-ap-{Zw, sX°≥k-ap-{Zw, B¿´nIv
kap{Zw F∂n-ßs\ Adn-b-s∏-Sp-∂p. hnhn[ IS-ep-
Iƒ, Dƒ°-S-ep-Iƒ, IS-en-Sp-°p-Iƒ F∂nh Cu alm-
k-ap-{Z-ß-fpsS `mK-ß-fm-Wv. kap-t{Zm-]-cn-X-e-
Øn¬\n∂pw 3 Intem-ao-‰¿ Bg-Øn\pw 6 Intemao-
‰¿ Bg-Øn\pw CS-bn-emWv kap{Z ASn-Ø-́ ns‚ ̀ qcn-
`m-Khpw ÿnXn-sN-øp--∂Xv. `utam-]-cn-X-e-Øn¬
ImWp-∂-Xp-t]mse hnhn[ ̀ qcq-]-ßƒ Dƒ-s∏´ hfsc
k¶o¿Wamb `q{]-Ir-Xn-bmWv kap-{Z-Øns‚ ASn-
Ø-́ n\p-f-f-Xv. (Nn{Xw 13.2) temI-ØnseXs∂ G‰hpw
hnim-e-amb ]¿h-X-\n-c-Iƒ, AKm[K¿Ø-ßƒ,
hnimeka-X-e-ßƒ F∂nh Dƒs∏-´-XmWv kap-{Z-
Øns‚ ASn-Ø-́ v. ̂ e-I-N-e-\-{]-h¿Ø-\-ßƒ, A·n-
]¿hXP\y {]h¿Ø-\-ßƒ, Ah-kmZ\nt£-]-{]-
h¿Ø-\-ßƒ F∂n-h-bpsS ^e-am-bmWv Cu
hyXykvX`qcq-]-ßƒ cq]-s∏-́ -Xv.

kap-{Z-X-S-Øns‚ hnhn[hn`m-K-ßƒ

(Divisions of the Ocean Floor)

kap-{Z-Øns‚ ASn-Ø-́ ns\ \mep {][m\hn`m-K-
ß-fmbn Xcw-Xn-cn-°mw: 1. h≥IcX v́, 2. h≥IcNcnhv,
3. AKm-[-k-ap-{Z-k-a-X-e-ßƒ, 4. kap-{Zm-¥¿K¿Ø-

]´nI 13.1: ̀ utam-]-cn-X-e-Ønse Pew

Pe-kw-̀ -cWw hym]vXn samØw
(Zi-e-£w iX-am\w

L\ In.ao.)

kap-{Z-ßƒ 1,370 97.25

lna-]m-fn-Ifpw 29 2.05

lnam-\n-Ifpw

`qK¿ -̀Pew 9.5 0.68

XSm-I-ßƒ 0.125 0.01

aÆnse Cu¿∏w 0.065 0.005

A¥-co-£-Pew 0.013 0.001

Acp-hn-Ifpw 0.0017 0.0001

\Zn-Ifpw
ssPh-a-fiew 0.0006 0.00004

LS-I-ßƒ {]{In-b-Iƒ

kap-{Z-Ønse _mjv]o-I-c-Ww,
Pe-kw-̀ -cWw kky-tkz-Z\w,

kªn-ta-j≥

A¥-co-£-Ønse L\o-̀ -hn-°¬,
Pew h¿jWw

a™v, lna-]m-fn-Iƒ a™p-cpIn Acp-hn-
F∂n-h-bnse Pew I-fmbn Pew Hgp-I∂p-

D]-cn-Xe PeHgp°v ip≤-P-esØ Acp-hn-
Iƒ Hgp-In-s°m≠v
t]mIp∂p. Pew ̀ qan-bn-
te°v Du¿∂n-d-ßp-∂p

`qK¿ -̀P-e-kw-̀ -cWw `qK¿ -̀Pe Dd-h-Iƒ

]´nI 13.2: Pe-N-{I-Ønse {]{In-bIfpw
LS-I-ßfpw
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ßƒ. CtXm-sSm∏w ]¿h-X-\n-c-Iƒ, IS¬Ip-∂p-Iƒ,
Ktbm´p-Iƒ, InS-ßp-Iƒ,  _rl-ZvI-µ-c-ßƒ F∂n-
ßs\ \nc-h[n a‰p cq]-ßfpw kap-{Z-Øns‚ ASnØ-
´n¬ ÿnXn-sN-øp-∂p.

h≥I-c-Ø´v (Continental Shelf)

h≥I-c-Ifpw kap-{Z-ßfpw XΩn¬ tNcp∂ ̀ mKØv
IS-en-\-Sn-bn-te°p \ofp∂ h≥I-c-I-fpsS AXn-cp-I-
fmWv h≥I-c-Ø-´v. h≥I-c-Ø´n\p apI-fn¬ Bgw
Ipd-™ I-S-ep-Itfm IS-en-Sp-°p-Itfm ÿnXn-sN-
øp∂p. kap-{Z-Ønse G‰hpw Bgw-Ip-d™ `mK-
amWnXv. Cu ̀ mKØv h≥I-c-Ø-́ ns‚ Ncnhv icmicn
Hcp Un{Kntbm AXn¬ Xmsgtbm BWv. kap-{Z-Øn-
te°v sN¶p-Ømbn Ncn-™n-d-ßn-bmWv h≥I-c-Ø v́
Ah-km-\n-°p∂Xv. sN¶p-Øm-bp≈ Cu `mKw
sj¬ v̂ t{_°v F-d∂n-b-s∏-Sp-∂p.

h≥I-c-Ø-´ns‚ hoXn F√m- kap-{Z-Ønepw Hcp-
t]m-se-b-√. h≥I-c-Ø-´ns‚ icm-icn hoXn GI-
tZiw 80 Intem-ao-‰dmIp-∂p. Nnen-bpsS Xoc-ßƒ,
kpam-{X-bpsS ]Sn-™m-d≥ Xoc-ßƒ F∂n-hn-S-ß-fn¬
hfsc hoXn-Ip-d™ h≥I-c-Ø-´p-Itfm Nne-t∏mƒ
h≥I-c-Ø-´p-Iƒ C√mØ kap{Z AXn-cp-Itfm
ImWmw. F∂m¬ CXn\p hn`n-∂-ambn B¿´nIvkap{Z-
Ønse ssk_o-cn-b≥ h≥I-c-Ø-́ n\v GI-tZiw  1500
Intemao-‰¿ hoXn-bp-≠v. temI-Ønse Xs∂ G‰hpw
hoXn-tb-dnb h≥I-c-Ø´pw CXm-Wv. h≥I-c-Ø-́ ns‚
apI-fn-ep≈ kap-{Z-Øns‚ Bghpw hyXy-kvX-am-Wv.
Nne -̀ m-K-ß-fn¬ Bgw 30 ao‰¿ BsW-¶n¬ a‰p Nne-
C-S-ß-fn¬ CXv 600 ao-‰¿h-sc-bmImw.

\Zn-Iƒ, lnam-\n-Iƒ, Im‰v F∂nh Ic-bn¬\n∂pw
hln-®p-sIm-≠p-h-cp∂ Ah-km-Z-ßƒ hnhn[
I\Øn¬ h≥I-c-Ø-́ n\p apI-fn¬ \nt£-]n-°p∂p.
Xnc-am-e-Iƒ, kap-{Z-P-e-{]-hm-l-ßƒ F∂n-hbpw
CØcw \nt£-]-ß-fpsS hnX-c-WsØ kzm[o-\n-
°p∂p. Imem-Im-e-ß-fmbn ASn-™p-IqSn cq]-s∏-Sp∂
CØcw h≥ Ah-kmZ \nt£-]-ßƒ Imem-¥-c-
Øn¬ t^mkn¬ C‘-\-ß-fpsS Dd-hn-S-ambn amdp∂p.

h≥I-c-N-cnhv (Continental Slope)

h≥I-c-Ø´ns\ AKm-[-k-ap-{Z-k-a-X-e-ß-fp-ambn
_‘n-°p∂ Ncn-hmWv h≥I-c-N-cn-hv. h≥I-c-Ø´v
sN¶p-Ømbn Ah-km-\n-°p∂ `mK-Øp-\n∂pw
h≥Ic-N-cnhv Bcw-̀ n-°p-∂p. Cu ̀ mK-Øns‚ km[m-
cW Ncnhv 2 Un{Kn-ap-X¬ 5 -Un-{Kn-h-sc-bm-Wv. Cu
`mKØv kap-{Z-Øns‚ Bgw- G-I-tZiw 200 ao‰-dn\pw
3000 ao‰-dn\pw CS-bn-em-Wv. h≥I-c-N-cn-hns‚ AXncv
h≥I-c-I-fpsS Ah-km-\-`m-KsØ kqNn-∏n-°p-∂p.
Cu ̀ mKØv InS-ß-p-Ifpw Xmgvhc-Ifpw ImW-s∏-Sp-
∂p.

AKm[ kap-{Z-ka-X-e-ßƒ (Deep Sea Plain)

kap-{Z-A-Sn-Ø-´n¬ hfsc t\cnb Ncn-hp≈
hnime ka-X-e-ß-fmWv AKm[kap-{Z-k-a-X-e-ßƒ.
Ch temIØn¬h-t®-‰hpw \nc-∏m¿∂Xpw an\p-k-
am¿∂-Xp-amb {]tZ-i-ß-fm-Wv. Cu `mKØv kap-{Z-
Øn\v 3000 ao‰¿ apX¬ 6000 ao‰¿hsc Bg-ap-≠mIpw.
kq£vaIWn-I-I-fmbn s]mSn™ Ifn-a-Æn-s‚bpw
aW-en-s‚bpw Bh-cWw Cu ka-X-e-ßƒ°v apI-
fn-embn ImW-s∏-Sp-∂p.

kap-{Zm-¥¿K¿Ø-ßƒ As√-¶n¬ kap-{Zm-¥¿
InS-ßp-Iƒ (Oceanic Deeps or Trenches)

kap-{Z-Ønse G‰-hpw -Bg-ta-dnb ̀ mK-ß-fm-Wnh.
Xmc-X-tay\ sN¶p-Ømb Ncn-hp-I-tfm-Sp-Iq-SnbXpwNn{Xw 13.2: kap-{Z-X-d-bpsS `q{]-IrXn

kap-{Zm-¥¿ ]¿h-X-\nc

AKm[ kap-{Z-XSw

h≥Ic AXncv

h≥IcØ v́

sj¬^v t{_°v

h≥I-c-
N-cnhv

h≥Imc
Db¿®

IS-en¬
ap-ß

nb

Im\n-tbm¨

A_n-k¬ ka-Xew

A_n-k¬ Ip∂v Ktbm-́ p-Iƒ

IS¬
Ip-∂p-Iƒ

a[y-k-ap-{Zm-¥¿
]¿h-X-\nc hn≈¬

hn≈¬
{`wi\w

Io.an.

Io.an.

Io.an.
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ASn-Ø´p ]c∂Xp-amb K¿Ø-ß-fmWv kap-{Zm-¥¿
InS-ßp-Iƒ. Np‰p-ap≈ kap-{Z-X-d-bn¬\n∂pw Chbv°v
GI-tZiw 3 Intemao-‰¿ apX¬ 5 Intemao-‰¿ hsc
Bg-ap-≠m-Ipw. kap-{Zm-¥¿InS-ßp-Iƒ km[m-c-W-
bmbn ImW-s∏-Sp∂-Xv h≥Ic Ncn-hp-Iƒ Ahkm-
\n-°p-∂n-StØm  Iam-\m-Ir-Xob Zzo]kaql-ß-tfmSp
tN¿t∂m BWv. kPoh A·n]¿h-X-ßƒ ÿnXn-
sN-øp∂ {]tZ-i-ß-fnepw i‡-amb `qI-º-ßƒ
D≠m-Ip∂ {]tZ-i-ß-fnepamWv CØcw K¿Ø-ßƒ
cq]-s∏-Sp∂Xv. AXp-sIm-≠p-Xs∂ ̂ e-I-N-e-\-ß-sf-
∏-‰n-bp≈ ]T-\-ß-fn¬ CØcw K¿Ø-ßƒ°v hf-
sc-b-[nIw {]m[m-\y-ap-≠v. CXp-hsc 57 kap-{Zm-
¥¿K¿Ø-ßƒ \mw Is≠-Øn-bn-´p-≠v. CXn¬ 32
FÆw ]k-̂ nIv- k-ap-{Z-Øn-epw 19 FÆw A‰vem‚nIv
kap-{Z-Ønepw 6 FÆw C¥y≥ alm-kap-{Z-Ønepw
ÿnXn-sN-øp-∂p.

a‰p sNdp `qcq-]-ßƒ
apI-fn¬ {]kvXm-hn® {][m\ kap-{Zm-¥¿ ̀ qcq-]-

ßsf IqSmsX Nne sNdnb `qcq-]-ßfpw kap-{Z-
Øns‚ ASn-Ø-́ n¬ ImW-s∏-Sp∂-p. Chbv°v kap{Zm-
¥¿`q-{]-IrXn-bn¬ hf-sc-b-[n-Iw -{]m-[m-\y-ap-≠v.

a[y-k-ap-{Zm-¥¿ ]¿h-X-\n-c-Iƒ

(Mid Oceanic Ridges)

Hcp hnim-e-K¿Ø-Øm¬ th¿Xn-cn-°-s∏´ c≠p
]¿hXirwJ-e-Iƒ Dƒs∏-´-XmWv Hcp a[y-k-ap-
{Zm¥¿ ]¿hX\nc. Cu ]¿hX\nc-I-fn¬ 2500 ao‰¿
hsc Db-c-ap-≈ sImSp-ap-Sn-Ifp≠v. Db-c-ta-dnb Nne
]¿hXinJ-c-ßƒ kap-t{Zm-]-cn-X-e-Øn\v apI-fn-embn
ImW-s∏-Sp-∂p. DZm-l-cWw a[y A‰vem‚nIv
]¿hX\nc-bn¬ ÿnXn-sN-øp∂ sFkvem‚ v.

IS¬°p∂v (Seamount)

kap-{Z-X-d-bn¬\n∂pw Db¿∂p-\n¬°p∂ Ip∂p-I-
fm-Wnh. Iq¿Ø inJ-c-ß-tfm-Sp-Iq-Snb CØcw Ip∂p-
Iƒ kap-t{Zm-]-cn-X-e-Øn\v Xmsg-bmbn ImW-s∏-
Sp∂p. Ch A·n-]¿hXP\y-ß-fm-Wv. Chbv°v
aqhmbncw apX¬ \mem-bn-cØn A™qdv ao‰¿hsc
Db-c-ap-≠m-Ipw. ]k-̂ nIvk-ap-{Z-Ønse lhm-bn-b≥
Zzo]p-I-fpsS XpS¿®-bmb Fw_d¿ IS¬°p∂-v
Chbv°v DØa DZm-l-c-W-amWv.

kap-{Zm-¥¿ _rl-Xv-I-µ-c-ßƒ
(Submarine Canyons)

Chsb \ap°v sImfdmtUm \Zn-bnse {Km‚ v
Im\n-tbm-Wp-ambn Xmc-Xayw sNømw. hnim-e-amb
\Zn-I-fpsS apJ-Øp-\n∂pw h≥I-c-Ø-´p-I-tftbm
Ncnhp-I-tftbm apdn-®p-sIm≠v kap-{Z-Øn-te°v

\ofp∂ Bg-ta-dnb Xmgvhc-I-fm-Wn-h. kaq-{Zm-¥¿
_rlXvI-µ-c-Øn\v G‰hpw \√ DZm-l-c-W-amWv
lUvk¨ Im\n-tbm¨.

Ktbm-´p-Iƒ (Guyots)

apIƒ`mKw ]c∂ IS¬°p-∂p-I-fmWv Ktbm´p-
Iƒ. ]e L´-ß-fn-eqsS {ItaWbp≈ Ah-Xe-\-
Øns‚ ̂ e-aambn ]c∂ Ip∂p-I-fmbn cq]-s∏-Sp∂-
-Xn\v DØa sXfn-hmWv Ktbm-´p-Iƒ.  ]k-^nIvk-
ap{Z-Øn¬am{Xw ]Xn-\m-bn-c-Øn-tesd IS¬°p∂-p-
Ifpw Ktbm´p-Ifpw ÿnXn-sN-øp∂Xmbn IW-°m-
°p-∂p.

At‰mƒ (Atoll)

DjvW-ta-Jem kap-{Z-ß-fn¬ Hcp K¿Ø-Øn\p
Np‰p-ambn ImW-s∏-Sp∂ Dbcw-Ip-d™ ]hngZzo]p-
I-fmWv At‰m-fp-Iƒ. H∂p-In¬ At‰m-fp-Iƒ eKqWp-
I-fpsS ̀ mK-ambn ImW-s∏-Smw As√-¶n¬ At‰m-fp-
Iƒ°p-≈n¬ ip≤-P-etam Db¿∂ eh-W-Xz-ap≈
kap-{Z-P-etam ImW-s∏-Smw.

kap-{Z-P-e-Xm]w (Temperature of Ocean Water)

hnhn[ kap-{Z-ß-fn-se ÿm\o-bhpw ew_-hp-amb
Xm]-hy-Xn-bm-\-ß-sf-°p-dn-®mWv Cu ]mT-̀ mKw hni-
Zo-I-cn -°p∂Xv. Ic NqSp-]n-Sn -°p∂--Xp-t]mse
kutcm¿÷-Øm-emWv kap-{Z-P-ehpw NqSp-]n-Sn-
°p∂Xv. F∂m¬ Icsb At]-£n®v kap{Zw hfsc
kmh-[m-\-Øn-emWv NqSp ]nSn-°p-∂Xpw XWp-°p--
∂Xpw.

kap-{Z-P-e- Xm-]-hn-X-c-WsØ kzm[o-\n-°p∂
LS-I-ßƒ

kap-{Z-Pe Xm]-hn-X-c-WsØ kzm[o-\n-°p∂ LS-
I-ß-fmWv NphsS \¬In-bn-́ p-≈-Xv:

(i) A£mwiw: ̀ qa-[y-tc-J-bn¬\n∂pw {[ph-ß-fn-
te°p t]mIp-t¥mdpw D]-cn-Xe kap-{Z-P-e-
Xm]w Ipd-™p-h-cp-∂p. {[ph-ß-fn-te°p t]mIp-
t¥mdpw kutcm¿PhnIn-c-W-Øns‚ Afhp
Ipd-bp∂XmWv CXn\p Imc-Ww.

(ii) Ic-bp-tSbpw IS-en-s‚bpw Xpey-a-√mØ
hnXcWw: Z£n-Wm¿≤-tKm-f-Ønse kap-{Z-
ßfn¬\n∂pw `n∂-ambn DØ-cm¿≤-tKm-f-
Ønse kap-{Z-ßƒ hnim-e-amb h≥I-cIsf-
sXm´p InS -°p --∂XpsIm≠v Ahbv°v
XmcXtay\ IqSp-X¬ NqSp e`n-°p∂-p.

(iii) ÿnchmX--ßƒ: Ic-bn¬\n∂pw Im‰v IS-en-
te°p hoip-tºmƒ kap-t{Zm-]-cn-X-e-Ønse
NqSp-]n-Sn® Pew Xoc-Øp-\n∂v Zqtcbv°p \o°w-
sN-ø-s∏-Sp∂-p. X¬^-e-ambn ASn-bn¬\n-∂p-
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ap-X¬ AKm-[-X-ew-hsc Dƒs°m-≈p∂ aq∂p-]mfo
hyh-ÿ-I-fmbn hnh-cn-°mw.

ap≈ XWp-Ø-Pew apI-fn-te°p s]m¥n-h-
cp∂p. CXv kap-{Z-P-e-Ønse ew_-am-bp≈
Xm]-hy-Xn-bm-\-Øn\p Imc-W-am-Ip∂-p. F∂m¬
IS-en¬\n∂pw Im‰v Ic-bn-te°p hoip-tºmƒ
NqSp-]n-Sn® kap-{Z-Pew Xoc-tØ-°v FØn-t®-
cp∂p. CXv Xm] h¿≤-\-hn\p Imc-W-am-Ip∂-p.

(iv) kap-{Z-P-e-{]-hm-l-ßƒ: DjvW-k-ap-{Z-P-e-{]-hm-
l-ßƒ ssiXy-ta-J-e-I-fnse Xm]w h¿≤n-∏n-
°p-Ibpw ioX-k-ap-{Z-P-e-{]-hm-l-ßƒ NqSp-≈
{]tZ-i-ß-fnse Xm]w Ipd -bv°p -Ibpw
sNøp∂p. DjvW-P-e-{]-hm-l-amb Kƒ v̂ kv{Sow
hSt° Ata-cn-°-bpsS Ing-°≥ Xoc-{]-tZ-i-Øn-
t\mSpw bqtdm-∏ns‚ ]Sn-™m-d≥ Xoc-{]-tZ-i-
Øn-t\mSpw tN¿∂p≈ kap-{Z-`m-K-ß-fnse
Xm]w h¿≤n-∏n-°p∂-p. AtX-k-abw Hcp ioX-
P-e-{]-hm-l-amb em{_-tUm¿ {]hmlw hSt°
Ata-cn-°bpsS hS°pIng°v Xoc-{]-tZ-i-Øn-
t\mSp tN¿∂p≈ kap-{Z-`m-K-ß-fnse Xm]w
Ipd-bp--∂Xn\v Imc-W-am-Ip-∂p.

apI-fn¬ ]d-™ L-S-I-ßƒ kap-{Z-P-e-Øns‚
{]mtZ-inI Xm]-hy-Xn-bm-\-ßƒ°v Imc-W-am-Ip-∂p.
Xmgv∂ A£mw-i-ß-fn¬ Ic-bm¬ Np‰-s∏´ IS-ep-
I-fnse Xm]w Xpd∂ IS-ep-I-fnse Xm]-tØ-°mƒ
Xmc-X-tay\ IqSp-X-em-Wv. F∂m¬ Db¿∂ A£mwi-
ß-fn¬ Ic-bm¬ Np-‰-s∏´ ISep-I-fnse Xm]w Xpd∂
IS-ep-I-fnse Xm]-sØ°mƒ Ipd-hm-bn-cn-°pw.

ew_-Xe kap-{Z-Pe Xm]-hn-X-c-Whpw
Xnc-›o-\-Xe kap-{Z-Pe Xm]-hn-X-c-Whpw

kap-{Z-P-e-Øns‚ "Xm]w/Bgw cq]-tcJ' kap-{Z-
Øns‚ Bgw h¿[n-°p--∂Xn-\-\p-k-cn®v kap-{Z-P-e-
Xm]w Ipd-bp∂Xv Fßs\ F∂v kqNn-∏n-°p∂-p.
kap-{Z-Øns‚ D]-cn-Xe Pe-Øn\pw Bg-°-S¬ Pe-
]m-fn-Iƒ°p-an-S-bn¬ Hc-Xn¿Øn-{]-tZ-i-ap-s≠∂v Cu
cq]-tcJ{]Imcw \mw IW-°m-°p-∂p-. kap-t{Zm-]-cn-
X-e-Øn¬\n∂pw GI-tZiw \qdp-ao-‰¿ apX¬ \m\qdp
ao‰¿ hsc Bg-Øn¬ BWv Cu AXn¿Øn-{]-tZiw
ÿnXn-sN-øp--∂Xv. Nne {]tZ-i-ß-fn¬ CXns‚ Bgw
ho≠pw \qdp-I-W-°n\v ao‰¿ A[n-I-ambn h¿[n-°mw
(Nn{Xw 13.3). Cu AXn¿Øn-{]-tZiw apX¬ kap-{Z-
P-e-Xm]w Bgw h¿[n-°p∂X-\p-k-cn®v IpØs\ CSn-
bp-∂p. Cu AXn¿Øn {]tZiw sX¿tam-ss¢≥
F∂dn-b-s∏-Sp∂-p. kap-{Z-P-e-Øns‚ GI-tZiw 90
iX-am-\hpw ImW-s∏-Sp-∂Xv sX¿tam-s¢-bns‚ Xmsg-
bm-Wv.  ChnsS Xm]w Ipd™v 0o tbmS-Sp-°p-∂p.

a[y A£mw-i-ß-fn-tebpw Xmgv∂ A£mw-i-ß-
fn-tebpw kap-{Z-ß-fnse Xm]-L-S\ kap-t{Zm-]-cn-Xew-

Nn{Xw 13.3 : sX¿tam-ss¢≥

B
g
-h

¿
[

\
 (
a
o‰

d
n¬

)

Xm]w h¿[n-°p∂ (oC)

sX¿tam-ss¢≥

H∂m-asØ ]mfn: kap-t{Zm-]-cn-Xe DjvW-P-e-]mfn-
bmWnXv. CXn\v GI-tZiw 500 ao‰¿ I\-ap-≠m-Ipw.
Cu ]m-fn-bnse Xm]w 20 Un{Kn sk¬jy-kn\pw 25
Un{Kn sk¬jy-kn\pw CS-bn-em-Wv. DjvW-ta-J-e-
bnse kap-{Z-ß-fn¬ Cu ]mfn h¿jw apgp-h\pw
ImW-s∏-Sp-∂p. F∂m¬ a[y A£mw-i-ß-fn¬ Cu
]mfn th\¬°m-eØpam-{X-amWv cq]-s∏-Sp--∂Xv.

c≠m-asØ ]mfn: H∂m-asØ ]mfn-bpsS Xmsg-
bmbn ImW-s∏-Sp∂ Cu kap{Z ]mfn sX¿tam-s¢-≥
]mfn F∂-dn-b-s∏-Sp-∂p. ChnsS Bgw h¿[n-°p∂Xn-
\-\-kp-cn®v Xm]w IpØs\ Ipd-bp∂-p. Cu ]mfn°v
500 ao‰¿ apX¬ 1000 ao‰¿hsc I\-ap-≠m-Ipw.

aq∂m-asØ ]mfn: hfsc ssiXy-ta-dnb Cu ]mfn
AKm-[-k-ap-{Z-X-ew-hsc hym]n-®n-cn-°p∂-p. B¿´nIv
A‚m¿´nIv hrØ-ß-fn¬ kap-t{Zm-]-cn-Xe Pe-Xm]w
0 Un{Kn sk¬jy-kn\v ASp-Øm-Wv. AXp-sIm≠v
ChnsS Bgw h¿[n-°p∂Xn-\-\p-k-cn-®p≈ Xm]-hyXn-
bm\w t\cn-b tXmXn¬ BIp-∂p. Cu {]tZ-i-ß-
fnse kap-{Z-ßƒ°v hyXykvX ]mfn-Iƒ D≠m-Im-
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Cu hyXym-k-Øn\p ImcWw DØ-cm¿[-tKm-f-Ønepw
Z£n-Wm¿[-tKm-f-Ønepw kap-{Z-Øn-t‚bpw Ic-bp-
tSbpw Xpey-a-√mØ hnX-cWwaqe-am-Wv. Nn{Xw
13.4˛¬ kap-{Z-Pe Xm]-Øns‚ ÿm\obhnX-
cWcoXn ImWn-°p-∂p.

kqcy-{]-Imiw t\cn´p ]Xn-°p∂-XpsIm≠v kap-
t{Zm-]-cn-X-e-ß-fn¬ G‰hpw IqSp-X¬ NqSv e`n-°p∂p.
Chn-sS-\n∂pw kwh-l\{]{In-b-bn-eqsS NqSv Xmtg°p
hym]n-°p-∂p. X¬^-e-ambn kap-{Z-Øns‚ Bgw
h¿[n-°p--∂Xn-\-\-kp-cn®v Xm]w Ipd-™p-h-cp-∂p.
F∂m¬ Bg-Øn-\-\p-k-cn®v Xm]w Ipd-bp∂-Xns‚
tXmXv GIo-Ir-X-a-√. kap-t{Zm-]-cn-X-e-Øn¬\n∂pw
200 ao‰¿ Bgw hsc Xm]w IpØs\ Ipd-bp-∂p.
AXn-\p-tijw Xm]w Ipd-bp-∂Xv aµ-K-Xn-bn-em-Wv.

kap-{Z-Pe eh-WXzw (Salinity of Ocean Waters)

ag-sh-≈w, kap-{Z-P-ew XpS-ßnb {]Ir-Xn-bnse
F√m-hn[ Pe-Ønepw [mXp-e-h-W-ßƒ Aen-™p-
tN¿∂n-cn-°p∂-p. kap-{Z-P-e-Øn¬ Aen-™p-tN¿∂n-
´p≈ F√m [mXp-e-h-W-ß-fp-sSbpw samØw
AfhmWv kap-{Z-P-e-Øns‚ eh-WXzw F∂-Xp-

Nn{Xw 13.4 : kap-t{Zm-]-cn-Xe Xm]-Øns‚ ÿm\ob hnX-c-W-{Iaw

dn-√. D]-cn-X-ew-ap-X¬ AKm-[-kap-{Z-Xew-hsc Hcp
ioX-Pe ]mfn-am-{X-amWv ImW-s∏-Sp∂-Xv.

kap-t{Zm-]cn-Xe Pe-Øns‚ icm-icn Dujvamhv
27 Un{Kn sk¬jy-kmWv. CXv ̀ qa-[y-tc-J-bn¬\n∂pw
{[ph-ß-fn-te°p t]mIp-t¥mdpw {ItaW Ipd-™p-
h-cp-∂p. Db¿∂ A£mw-i-ß-fn-te°p t]mIp-t¥mdpw
Xm]w Ipd-bp-∂Xv Hcp A£mw-i-Øn\v 0.5 Un{Kn
sk¬jy-kvv F∂ \nc-°n-em-Wv. 20 Un{Kn A£mwi-
ß-fn¬ icm-icn kap-{Z-P-e-Xm]w 22 Un{Kn sk¬jy-
km-Wv. 40 Un{Kn A£mw--i-ß-fn¬ CXv 14 Un{Kn
sk¬jykpw {[ph-ß-tfm-S-SpØv CXv 0 Un{Kn
sk¬jy-kp-am-Ip∂-p.

DØ-cm¿[tKmf-Ønse kap-{Z-ß-fnse Xm]-\ne
Z£n-Wm¿[tKm-f-Ønse kap-{Z-ß-fn-te-Xn-t\-°mƒ
Xmc-X-tay\ IqSp-X-em-Wv. G‰hpw Db¿∂ kap-{Z-Pe
Xm]w tcJ-s∏-Sp-Øn-bn-cn-°p-∂Xv. ̀ qa-[y-tc-J-bn-e-√.
`qa-[y-tc-J-bn¬\n∂pw A¬]w hS-°p-am-dn-bmWv CXv
tcJ-s∏-Sp-Øn-bn-cn-°p∂-Xv DØ-cm¿[-tKm-f-Øn-tebpw
Z£n-Wm¿[-tKm-f-Øn-tebpw icm-icn hm¿jnI kap-
{Z-P-e-Xm]w bYm-{Iaw 19 Un{Kn sk¬jykpw 16
Un{Kn sk¬jy-kp-am-Ip-∂p. hm¿jnIXm]-Øn-ep≈
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sIm≠v A¿Y-am-°p∂Xv. kap-{Z-P-e-Øn¬ AS-ßn-
bn-cn-°p∂ eh-Wmwiw BWv eh-W-Xzw. 1000 {Kmw
(1 Intem) kap-{Z-P-e-Øn¬ F{X {Kmw ehWw AS-
ßn-bn-cn-°p∂p F∂ coXn-bn-emWv eh-WXzw IW-
°m-°p--∂Xv. Bbn-c-Øn\v C{X-̀ mKw (parts/1000) or

ppt  (%) F∂ GIIØn-emWv eh-WXzw kqNn-∏n-
°p∂-Xv. kap-{Z-P-e-Øns‚ Hcp khn-ti-j-X-bmWv
eh-W-Xzw. D∏p-c-k-ap-≈ ({_m°njv Pew) Pe-ambn
PesØ IW-°m-°p∂Xn-\p≈ G‰hpw Db¿∂
]cn[n 24.7o/

oo
 eh-W-Xz-am-Wv.

eh-W-XzsØ kzm[o-\n-°p∂ LS-I-ßƒ Fs¥m-
s°-sb∂v \ap°v t\m°mw:

(i) kap-{Z-P-e-Øns‚ D]-cn-X-e-]m-fn-bpsS eh-
WXzw {][m-\-ambpw _mjv]o-I-c-Ww, h¿j-
Ww F∂n-hsb B{i-bn-®n-cn-°p-∂p.

(ii) \Zn-I-fn¬\n∂pw ip≤-Pew IS-en-te-s°m-gp-
In-sb-Øp--∂Xp-aqew \Zo-ap-J-ß-fn¬ eh-
WXzw Xmc-X-tay\ Ipd-hm-bn-cn°pw. AXp-
t]mse {[ph-{]-tZ-i-ß-fn¬ a™p-cpIn IS-en-
te-s°-Øp∂ Pehpw eh-WXzw Ipd-bp--∂Xn-
\v -Im-c-W-am-Ip∂p.

Nn{Xw 13.5 : temI-k-ap-{Z-ß-fpsS eh-WXzw

(iii) Im‰v hoiptºmƒ kap-{Z-Pew Hcn-S-Øp-\n∂pw
as‰m-cn-S-tØ°p \oßp∂-Xpw eh-W-XzsØ
kzm[o-\n-°p-∂p.

(iv) kap-{Z-P-e-{]-hm-l-ßfpw eh-W-Xz-hy-Xn-bm-
\sØ kzm[o-\n-°p∂-p. ioX-P-e-{]-hm-l-
ßfpw DjvW-P-e-{]-hm-l-ßfpw XΩn¬ IqSn-
t®-cp∂ `mK-ß-fn¬ eh-WXzw Xmc-X-tay\
Ipd-hm-bn-cn-°pw. eh-W-Xzw, kap-{Z-P-e-Xm-]w,
Pe-km-{µX F∂nh ]c-kv]cw _‘-s∏-́ n-cn-
°p∂Xn-\m¬ Xm]w As√-¶n¬ -km-{µX F∂n-
h-bn¬ D≠m-Ip∂ hyXn-bm\w eh-W-Xz-
sØbpw kzm[o-\n-°p-∂p.

Db¿∂ eh-Wmw-i-ap≈ Pem-i-b-ßƒ
S¿°n-bnse tebvIv hm≥ (330 o/

oo
)

Nmhp-I-S¬ (Dead Sea) (238 o/
oo

)

t{K‰v kmƒ´v tebvIv (220 o/
oo

)

kap-{Z-P-e-e-h-W-Xz-Øns‚ Xnc-›o-\-Xe
hnX-cWw

kap-{Z-P-e-Øns‚ km[m-cW eh-WXzw 33o/
oo

apX¬ 37 o/
oo
 hsc-bm-Wv. F∂m¬ Ic-bm¬ Np‰-s∏´

sN¶-S-en¬ (Dead Sea) eh-WXzw 41 o/
oo 

BWv.

120º 60º 60º 120º

120º60º60º120º



Pew (kap-{Z-ßƒ) 123

AtXkabw \Zo-ap-J-ß-fnepw B¿´nIv {]tZ-i-ß-
fnepw 0 apX¬ 35 o/

oo
 hsc-bmWv eh-W-Xz-Ønse

Cu ImenI hyXn-bm-\w.  NqSp≈ hc≠ {]tZ-i-ß-
fn¬ _mjv]o-I-cWw IqSp-X-em-b-Xn-\m¬ Nne
Ahk-c-ß-fn¬ eh-WXzw 70 o/

oo
 hsc Db-cp∂p. ]k-

^nIvk-ap-{Z-Ønse eh-W-Xz-Øn¬ henb hyXn-bm-
\-ßƒ ImWp∂p. CXns‚ {][m-\-Im-cWw Cu
kap{Z-Øns‚ hen-∏hpw BIr-Xn-bp-am-Wv. B¿´nIv
{]tZ-i-Øp-\n∂pw a™p-cpIn D≠m-Ip∂ Pew ]k-
^nIv-k-ap-{Z-Øn¬ {]th-in-°p∂-Xp-aqew DØ-cm¿[-
tKm-f-Øn¬ Cu kap-{Z-Øns‚ ]Sn-™m-dp-̀ m-KsØ
eh-WXzw 35 o/

oo
 bn¬\n∂pw 31o/

oo
 Bbn Ipd-bp-∂p.

CtX coXn-bn¬ 150˛200 sX°v A£mw-i-ßƒ°v
tijw eh-WXzw 33o/

oo
 Bbn Ipd-bp∂-p.

A‰vem‚nIv kap-{Z-Ønse icm-icn eh-WXzw
GI-tZiw 36o/

oo
 BIp∂-p. 15o  A£mw-i-ßƒ°pw

20o  A£mw-i-ßƒ°pw CS-bn-emWv G‰hpw Db¿∂
eh-WXzw tcJ-s∏-Sp-Øn-bn-cn-°p∂Xv. 20o apX¬ 30o

hsc-bp≈ hS°v A£mw-i-ßƒ°n-S-bnepw 20o apX¬
60o  hsc-bp≈ ]Sn-™mdv tcJmw-i-ßƒ°n-S-bn-ep-
ambmWv ]c-am-h[n eh-WXzw (37o/

oo
) tcJ-s∏-Sp-Øn-

bn-cn-°p∂-Xv. CXv hS-t°m´p t]mIp-t¥mdpw {ItaW
Ipd™phcp-∂p. t\m¿Øv ko Db¿∂ A£mw-i-
ß-fn-emWv ÿnXnsNøp-∂sX¶nepw eh-WXzw
XmcXtay\ IqSp-X-emWv. DØc A‰vem‚nIv
{]hmlwaqew Cu `mK-tØ°v FØn-t®-cp∂ eh-
Wmwiw IqSnb kap-{Z-P-e-amWv CXn-\p-Im-c-Ww.
F∂m¬ _mƒ´nIv IS-en¬ h∂p-tN-cp∂ \Zo-Pew
Ahn-SsØ eh-W-Xz-Øn¬ Ipd-hp-h-cp-Øp∂-p.
saUn‰-td-\n-b≥ IS-en¬ eh-WXzw IqSp-X-emWv.
Db¿∂tXmXn-ep-≈ _mjv]o-I-c-W-amWv CXn\p
ImcWw. F∂m¬ Icn-¶-S-en¬ eh-WXzw Ipd-hm-Wv.

\Zn-I-fn-eqsS IS-en-te°v [mcm-f-ambn FØn-t®-cp∂
ip≤-P-e-amWv Icn-¶-S-en¬ eh-W-Xz-Øn¬ Ipd-hp-h-
cp-Øp∂Xv. A‰vekv ]cn-tim-[n®v Icn-¶-S-en¬h∂p-
tN-cp∂ \Zn-Iƒ GsXms° F∂v Is≠-Øp.

C¥y≥ kap-{Z-Ønse icm-icn eh-WXzw 35o/
oo

BIp∂p. \Zn-I-fn-eqsS [mcmfw ip≤-Pew HgpIn
FØp∂Xp-sIm≠v _wKmƒ Dƒ°-S-en¬ eh-WXzw
Ipd-hmWv. F∂m¬ Ad-_n-°-S-en¬ eh-WXzw
IqSpX-emWv. Db¿∂ tXmXn-ep≈ _mjv]o-I-c-W-
amWv CXn\p Imc-Ww. AXp-t]mse \Zn-I-fn-eqsS
Ad-_n-°-S-en¬ FØn-t®-cp∂ ip≤-P-e-Øns‚
Afhpw Xmc-Xtay\ Ipd-hm-Wv. Nn{Xw 15.3 \nco-£n®v
kap-{Z-ß-fnse eh-W-Xz-hn-X-cWw a\- n-em-°q.

eh-W-Xz-Øns‚ ew_-X-e-hn-X-cWw

kap-{Z-Øns‚ Bg-Øn\v B\p-]m-Xn-I-ambn eh-
W-Xz-Øn\v hyXn-bm\w D≠m-Ip-∂p. F∂m¬ Cu
hyXn-bm\w IS-ens‚ ÿm\sØ B{i-bn-®n-cn-
°p∂p. _mjv]o-I-c-Ww-aqehpw Pew J\o-`-hn-°p-
∂-Xp-aq-ehpw Pe-\jvSw kw -̀hn-°p∂Xp-sIm-≠v k-
ap-t{Zm-]--cn-X-e-Ønse eh-WXzw IqSp∂-p. F∂m¬ \Zn-
I-fn-eqsS [mcmfw ip≤-Pew kap-{Z-Øn-te°v FØn-
t®-cp-∂-Xp-aqew kap-t{Zm-]-cn-X-e- e-h-WXzw Ipd-bp-
∂p. IqSp-X¬ Bg-ß-fn¬ _mjv]o-I-c-Ww-aqew Pe-
\--jvStam \Zn-I-fn-eqsS ip≤-Pew FØn-t®-cp∂ Ah-
ÿtbm C√m-Ø-Xn-\m¬ eh-Wmw-i-Øn\v Imcy-amb
hyXn-bm-\-an-√msX Gsd-°psd ÿnc-ambn \ne-
\n¬°p∂p. AXp-sIm≠v kap-{Z-Øns‚ D]-cn-X-e-ta-
Je-bn-sebpw Bg-°-S¬ taJ-e-bn-tebpw eh-W-Xz-
Øn¬ Imcy-amb hyXym-k-ap-≠m-Ip-∂p. eh-Wmwiw
IqSp-tºmƒ kap-{Z-P-e-Øns‚ km{µX h¿[n-°p-∂p.
eh-Wmw-ihpw km{µ-Xbpw Ipd™ kap-{Z-Pew eh-
Wm-iwhpw km{µ-Xbpw IqSnb kap-{Z-P-e-Øn-\p apI-
fnembmWv ÿnXn-sN-øp-∂Xv. km[m-c-W-bmbn kap-
{Z-Øns‚ Bgw h¿[n-°p∂Xn-\-\p-k-cn®v eh-W-
Xzhpw {ItaW h¿[n-°p-∂p. F∂m¬ Hcp \n›nX
Bgw apX¬ eh-WXzw IpØs\ Db-cp∂-p. Cu taJ-
esb lmtem-ss¢≥ F∂p ]d-bp-∂p. a‰p LSIßƒ
ÿnc-ambncn°p∂ Ah-ÿ-bnepw eh-WXzw h¿[n-
°p-∂Xv kap-{Z-P-e-Øns‚ km{µX h¿[n-°p∂Xn\v
Imc-W-am-Ip-∂p. XXv̂ -e-ambn Db¿∂ eh-W-Xz-ap≈
kap-{Z-Pew eh-WXzw Ipd™ kap-{Z-P-e-Øn\v ASn-
bn-te°v Xmgp∂-p. eh-W-Xz-Øn\v A\p-k-cn®v kap-
{Z-P-e-Øns‚ ]mfn-I-fm-bp≈ th¿Xn-cn-hn\v CXv Imc-
W-am-Ip∂-p.

]´nI 13.4 : 1000 {Kmw kap-{Z-P-e-Øn¬ Aen-™p-
tN¿∂n´p≈ eh-W-ßƒ

t¢mdn≥ 18.97

tkmUnbw 10.47

kƒt^‰v 2.65

a·ojyw 1.28

Im’yw 0.41

s]m´mkyw 0.38

ss_Im¿_-tW‰v 0.14

t{_man≥ 0.06

t_mtd‰v 0.02

tÃm¿jyw 0.01
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1. icn-bmb DØ-c-ßƒ Xnc-s™-Sp-sØ-gp-Xp-I.

(i) Pe-N-{I-Øns‚ ̀ mK-a-√mØ LSIw GsX∂v Xncn-®-dn-bp-I.

(a) _mjv]o-I-cWw (c) h¿jWw

(b) sslt{U-j≥ (Peo-I-c-Ww) (d) L\o-̀ -hn-°¬

 (ii) h≥Ic Ncn-hns‚ icm-icn Bgw

(a) 2-20 ao‰¿ (c) 20-200 ao‰¿

(b) 200-2000 ao‰¿ (d) 2000-20000 ao‰¿

(iii) Xmsg sImSpØn-́ p-≈-h-bn¬ Hcp sNdpkap-{Zm-¥¿ ̀ qcq-]-a-√m-ØXv GXv?

(a) IS¬Ip∂v (c) kap-{Zm-¥¿K¿Øw

(b) At‰mƒ (d) Ktbm v́

(iv) F{X Afhv kap-{Z-P-e-Øn¬ ebn-®n-cn-°p∂ eh-W-ß-fpsS {Kmw Af-hn-s\-bmWv
kap-{Z-Pe eh-WXzw kqNn-∏n-°p-∂-Xv?

(a) 10 {Kmw (c) 100 {Kmw

(b) 1000 {Kmw (d) 10000 {Kmw

(v) Xmsg X∂n-cn-°p-∂-h-bn¬ G‰hpw sNdnb kap-{Z-taXv?

(a) C¥y≥alm-k-ap{Zw (c) A‰vem‚nIv kap{Zw

(b) B¿´n-Iv k-ap{Zw (d) ]k-̂ nIv- k-ap{Zw

2. Xmsg X∂n-́ p≈ tNmZy-ßƒ°v GI-tZiw 30 hm°p-I-fn¬ DØcw Fgp-XpI:

(i) `qan Hcp "\oe-{Klw' F∂-dn-b-s∏-Sp-∂-sX-¥p-sIm≠v?

(ii) h≥Ic AXncv F∂m-se¥v?

(iii) hnhn[ kap-{Z-ß-fnse G‰hpw Bgw-Iq-Snb K¿Ø-ßƒ ]´nIs∏Sp-ØpI

(iv) sX¿tamss¢≥ F∂m-se¥v?

(v) \nßƒ kap-t{Zm-]-cn-X-e-Øn¬\n∂pw Bg-ß-fn-te°v k©-cn-°p-I-bm-sW∂v k¶-¬∏n-°pI.
F∂m¬ \nßƒ BZyw IS∂pt]m-Ip∂ "kap-{Z-PeXm] ]mfn' GXv? F¥p-sIm≠v
Bg-Øn-\-\p-kr-X-ambn kap-{Z-Pe Xm]-Øn¬ hyXn-bm-\-ap-≠m-Ip∂p?

(vi) F¥mWv kap-{Z-Pe eh-W-Xzw?

3. Xmsg X∂n-́ p≈ tNmZy-ßƒ°v 150 hm°p-I-fn¬ Ihn-bmsX DØcw Fgp-XpI:

(i) Pe-N-{I-Øns‚ LSI-ßƒ ]c-kv]cw _‘-s∏-́ n-cn-°p-∂Xv Fß-s\-sb∂v hni-Zo-I-cn-°pI.

(ii) kap-{Z-P-e-Xm-]-hn-X-c-WsØ kzm[o-\n-°p∂ LS-I-ßƒ GsXms°sb∂v ]cn-tim-[n-°pI.

t{]mPIvSv
(i) A‰ve-kns‚ klm-b-tØmsS kap-{Zm-¥¿ ̀ q{]-IrXn Hcp temI-`q-]--S-cq-]-tc-J-bn¬ hc-®p-

Im-Wn-°p-I.

(ii) C¥y≥kap-{ZØnse a[y-k-ap-Zm-{¥¿]¿hX\nc-Iƒ Dƒs∏-Sp∂ {]tZ-i-ßƒ Xncn-®-dn-bpI.

tNmZy-ßƒ



kap-{Z-P-e -N-e-\-ßƒ

kap-{Z-ßƒ hyXy-kvX-hn-[-Øn¬ Ne-\m-fl-I-am-sW-
∂Xv \nßƒ°v t_m[y-ap-≈-Xm-W-t√m. kap-{Z-ßƒ
GsX√mw hn[-Øn-emWv Nen-°p-∂-sX∂pw Hmtcm-
Xcw kap-{Z-N-e-\-Øn\pw Imc-W-ß-sf-s¥-√m-sa-∂pw
Cu Ne-\-ßƒ \sΩ GsX-√mw-hn-[-Øn¬ kzm[o-
\n-°p-∂p-sh∂pw Cu A[ym-b-Øn-eqsS hni-Z-ambn
a\- n-em-°mw.

kap-{Z-P-e-Øns‚ `uXn-I-k-hn-ti-j-X-I-fmb
Xm]w, eh-W-Xzw, km{µX F∂o LS-I -
ßƒs°m∏w Im‰v, kqcy-̨ -N-{µ-∑m-cpsS kzm[o\w XpS-
ßnb _mly-_-e-ßfpw kap-{Z-Pe-N-e-\-ßƒ°v
tlXp-hm-Im-dp-≠v. ew_-Zn-i-bnepw Xnc-›o\Zni-
bnepw kap-{Z-Pew Nen-°p-∂p. kap-{Z-P-e-{]-hm-l-
ßfpw Xnc-am-e-I-fp-amWv Xnc-›o-\-amb kap-{Z-N-e-
\-ßƒ. ew_-N-e\w F∂-Xp-sIm≠v then-I-sf-bmWv
kqNn-∏n-°p-∂-Xv. kap-Z-Pew h≥tXm-Xn¬ \n›n-X-Zn-
i-bn-te°v XpS¿®-bmbn Hg-pIp-∂-XmWv kap-{Z-P-e-
{]-hm-l-ßƒ. F∂m¬ kap-{Z-Pe D]-cn-X-e-Øn-ep-≠m-
Ip∂ \navt\m-∂-Xn-I-fmWv Xnc-am-e-Iƒ. kap-{Z-P-e-
{]-hm-l-ß-fn¬ kap-{ZPew apt∂m´p Nen®p
\oßp∂p. F∂m¬ Xnc-am-e-I-fn¬ Pew Bt]-£n-
I-ambn Nen-°p-∂n-√. adn®v Xcw-K-ßƒ Nen-°p-∂-
Xmbn Zriy-am-Ip-∂p.

kqcy-s‚bpw N{µ-s‚bpw BI¿j-W-Øm¬ kap-
{Z-\n-c∏v Znh-tk\ c≠p-t\cw Db-cp-Ibpw Xmgp-Ibpw
sNøp-∂-Xn-s\-bmWv then-Iƒ F∂p hnfn-°p-∂-Xv.
IqSmsX kap-{Z-Øns‚ ASn-Ø-́ n¬\n∂pw ]pd-tØ°v
ioX-Pew Db-cp-∂Xpw (Uphelling) D]-cn-X-e-Ønse
Pew ASn-bn-te°v Xmgv∂n-d-ßp-∂Xpw (Sinking) ew_-
Zn-i-bn-ep≈ kap-{Z-P-e- N-e-\-ßfn¬s∏-Sp-∂p.

Xnc-am-e-Iƒ (Waves)

Xnc-am-e-I-sf-∂m¬ Pe-Øns‚ Ne-\-a-√, adn®v
kap-t{Zm-]-cn-X-e-Øn-eqsS Nen-®p-\o-ßp∂ Du¿P-{]-
hm-l-am-Wv. Hmtcm Xncbpw IS-∂p-t]m-Ip-tºmƒ Pew
sNdp-hr-Øm-Ir-Xn-bn¬ Nen-°p-I-am-{X-amWv sNøp-

∂Xv. Im‰n¬\n∂pw Du¿Pw Dƒs°m≠v kap-{Z-Øn-
eqsS Nen-°p∂ Xnc-Iƒ Xoc-tc-J-bn-se-Øp-tºmƒ
Du¿Pw tamNn-∏n-°p-∂p. D]-cn-X-e-Øn-ep-≠m-Ip∂ Cu
Ne\w \n›-e-amb AKm-[-k-ap-{Z-P-esØ _m[n-°p-
∂n-√. Ne-\m-fl-I-amb Pe-Øn\pw IS¬Ø-d-bv°pan-
S-bn¬ L¿j-W-ap-≠m-Ip-∂-Xn-\m-emWv Xoc-tØm-S-
Sp-°p-tºmƒ Xnc-am-e-bpsS thKX Ipd-bp-∂-Xv. Pe-
Øns‚ Bgw Xncm-ssZ¿Ly-Øns‚ ]Ip-Xn-bn-epw
Xmsg-bm-Ip∂ kml-N-cy-Øn¬ Xnc-ap-dn-bp-∂p. ]pdw
IS-en-emWv henb Xnc-am-e-Iƒ cq]-s∏-Sp-∂Xv. Im‰n¬-
\n∂pw IqSp-X¬ Du¿Pw Dƒs°m-≈p-∂-tXmsS Xnc-
am-e-bpsS hen∏w IqSp-∂p.

Xnc-am-e-I-tf-sdbpw cq]-s∏-Sp-∂Xv Ptem-]-cn-X-e-
Øn¬ X´n-ho-ip∂ Im‰p-aq-e-am-Wv. ct≠m AXn¬Xm-
gtbm t\m´v (knot) thK-ap≈ (knot = 0.514 ao‰¿/
sk°‚ v) Cfw-Im‰v \n›-e-amb Ptem-]-cn-X-e-Øn¬
hoin-bm¬ sNdnb Hmf-ßƒ krjvSn-°-s∏-Spw.
Im‰ns‚ thKX h¿[n-°p-∂-Xn-\-\p-k-cn®v Xnc-am-e-
bpsS hen-∏hpw IqSn-h-cp-∂p. Xnc-ap-dn-bp-tºmƒ D]-
cn-X-e-Øn¬ shfp-Ø-\pc {]Xy-£-s∏-Spw. kap-{Z-Xo-
c-sØØn \pc-™p-s]m-ßp-∂-Xn\v apºv Hcp Xnc-ame
Bbn-c-°-W-°n\v Intem-ao-‰¿ k©-cn-®n´p-≠m-Ipw.

Hcp Xnc-bpsS BIr-Xnbpw hen-∏hpw I≠m¬
AXns‚ D¤-h-sØ-∏‰n \ap°v [mc-W-bn-se-Ømw.
Db-cw-Iq-Snb Xnc-am-e-Iƒ {]mtZ-inI Im‰p-I-
fn¬\n∂pw cq]w-sIm-≠-h-bm-sW∂v A\p-am-\n-°mw.

Nn{Xw 14.1: Xnc-am-e-I-fp-sSbpw Pe-X-∑m-{X-I-fp-sSbpw Ne\w

A[ymbw

he-Xp-h-i-tØ°v
Xnc-min-Jcw

Xmtg°v
Xncm-in-Jcw

Xmtg°v

Xncm-in-Jcw
apI-fn-te°v

Xnc-min-Jcw
apI-fn-te°v
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F∂m¬ kmh-[m-\-Ønepw ÿnc-kz-`m-h-Ønepw
ImWp∂ Xnc-Iƒ hnZq-c-ÿ-e-ß-fn¬ cq]-s∏-´-h-
bmImw; hn]-coX A¿[-tKm-f-Øn¬ \n∂m-Im\pw
km[y-X-bp-≠v. Im‰ns‚ i‡n-bmWv Xnc-bpsS Dbcw
\n¿W-bn-°p-∂-Xv. AXm-bXv Hcp {]tZ-i-Øp-IqSn Im‰v
HtcZni-bn¬ F{X-t\cw k©-cn-°p∂p F∂Xv Xnc-
ame-bpsS Db-csØbpw hen-∏sØbpw kzm[o-\n
°p∂p.

Im‰v AXns‚ k©m-c-Zn -i-bn¬ PesØ
X≈p∂Xn\memWv Xncbv°v Ne-\-ap-≠m-Ip-∂-Xv.
Kpcp-Xzm-I¿j-WØm¬ Xncm-in-J-csØ Xmtg°v
hen-°p-Ibpw Pew Xmtg°v ]Xn-°p-tºmƒ Xncm-X-
SsØ apI-fn-te-°p-b¿Øp-Ibpw sNøp-∂-Xp-aqew
Xncbv°v ÿm\-am-‰-ap-≠m-Ip∂p (Nn{Xw 14.1). Hcp Xnc-
bnse bYm¿Y Pe-N-e\w hrØm-Ir-Xn-bn-em-Wv. Hcp
Xnc ASp-°p-tºmƒ Pew apI-fn-te°pw apt∂m´pw
Nen-°p-Ibpw Xnc- I-S-∂p-t]m-Ip-∂-tXmsS AXv hn]-
co-X-Zn-i-bn-em-Ip-Ibpw sNøp-∂p.

Xnc-am-e-I-fpsS khn-ti-j-X-Iƒ

$ Xncm-in -J-chpw Xncm-X-Shpw (crest and
trough) : Hcp Xnc -bpsS G‰hpw Db¿∂
`mKsØ Xncm-in-J-c-sa∂pw AXns‚ G‰hpw
Xmgv∂ `mKsØ Xncm-X-S-sa∂pw hnfn-°p-∂p.

$ Xntcm∂Xn (wave height): Hcp Xncm-in-J-c-
Øn\pw Xncm-X-S-Øn-\p-an-S-bnse ew_-Zq-c-amWv
Xntcm-∂-Xn.

$ Xncm- BbXn (wave amplitute): Xntcm-∂-Xn-
bpsS t\¿]-Ip-Xn-bm-Wn-Xv.

$ XncmImew (wave period): kao-]-ÿY-ß-fmb
c≠v Xncm-in-J-c-ßtfm Xncm-X-S-ßtfm Hcp \n›n-
X-ÿm\w ]n∂n-Sm-s\Sp-°p∂ ka-b-am-WnXv.

$ Xncm-ssZ¿Lyw (wave length): c≠v kao-]-Xn-
cm-in-Jcßƒ°n-S-bnse Xnc-›o\ Zqc-am-Wn-Xv.

$ Xncm-thKw (wave speed): Hcp Xnc Pe-Øn-
eqsS k©-cn-°p∂ thK-am-WnXv; knots F∂
bqWn-‰n-em-WnXv tcJ-s∏-Sp-Øp-∂-Xv.

$ Xncm -BhrØn (wave frequency) :  Hcp
sk°‚ v ka-b-Øn¬ Hcp \n›n-X-ÿm\w IS-
∂p-t]m-Ip∂ Xnc-I-fpsS FÆ-am-Wn-Xv.

then-Iƒ (Tides)

apJy-ambpw kqcy-s‚bpw N{µ-s‚bpw BI¿j-
W-^-e-ambn Znh-tk\ IS¬\n-c∏v Ht∂m ct≠m
XhW Imen-I-ambn Db-cp-Ibpw Xmgp-Ibpw sNøp-
∂-XmWv then-Iƒ. F∂m¬ Imem-hÿ \nb-{¥n-X-
ambn (Im‰p-Ifpw A¥-co-£-a¿Z-Ønse am‰-ß-fpw)
D≠m-Ip∂ CØcw Ne-\-ßƒ°v k¿Pkv (Surges)

F∂mWv t]cv. then-Iƒ°v BhrØn-bn-epw,
hym]vXn-bnepw Db-c-Øn-ep-sa√mw hyXym-k-ß-fp-≈-

Xn-\m¬ then-Isf kw_-‘n® ÿm\o-bhpw Imen-
I-hp-amb ]T-\-ßƒ Gsd k¶o¿W-am-Wv.

`qan-bn¬ then-Iƒ°v apJy-Im-cWw N{µ-s‚bpw
Hc-f-hp-hsc kqcy-s‚bpw Kpcp-Xzm-I¿jW_e-am-Wv.
Kpcp-Xzm-I¿j-W-Øn\v FXnsc {]tbm-Kn-°-s∏-Sp∂
A]-tI-{µ-_-e-amWv (Centrifugal force) as‰mcp
LSIw.

Kpcp-Xzm-I¿j-W-_-ehpw A]-tI-{µ-_-e-hpw-aqew
`qan-bn¬ Htc-k-abw c≠n-S-ß-fn¬ then-tb-‰-ßƒ
krjvSn-°-s∏-Sp-∂p. AXm-bXv ̀ qan-bn¬ N{µ\v A`n-
ap-J-amb hiØv Kpcp-Xzm-I¿j-W-_-e-Ømepw hn]-
co-X-h-iØv At]-I-{µ_-_-e-Ømepw then-tb-‰-ßƒ
D≠m-Ip∂p (Nn{Xw 14.2).

Kpcp-Xzm-I¿j-W-̨ -A]-tI-{µ-_-e-ßƒ XΩn-ep≈
hyXym-k-amWv hmkvX-h-Øn¬ then-Iƒ°v ImcWw.
N{µ\v G‰-hp-a-Sp-Øp≈ ̀ ua-̀ m-KØv Kpcp-Xzm-I¿jW-
_ew A]-tI-{µ-_-e-tØ-°mƒ IqSp-X-em-bXn-\m¬

Nn{Xw 14.1: Kpcp-Xzm-I¿j-W-_-ehpw A]-tI-{µ-_-ehpw

AhnsS N{µ\v A`n-ap-J-ambn kap-{Z-Pew Db-cp-∂-
Xn-eqsS then-tb‰w krjvSn-°p-∂p. AtXkabw
N{µ\v {]Xn-ap-J-amb ̀ ua-̀ m-KØv Kpcp-Xzm-I¿jWw
Ipdhpw A]-tI-{µ-_ew IqSp-X-epam-b-Xn-\m¬
AhnsS kap-{Z-P-e--Øn\v N{µ-\n¬\n∂v AI-∂p-am-
dm-\p≈ {]h-W-X-bm-Wp-≈-Xv. X∑qew AhnsS kap{Z-
Pew Db-cp-∂Xv c≠m-asØ then-tb‰w krjvSn-
°p∂p. `qap-JØv Xnc-›o-\-X-e-Øn-ep≈ then-
tb‰_eß-fmWv ew_-Zn-i-bnep≈ then-tb‰ _e-
ß-sf-°mƒ {][m-\w.

`qan

`qan

`qan N{µ≥

N{µ≥

N{µ≥ kqcy≥

kqcy≥

kqcy≥

then-tb‰w

then-tb‰w

c≠v then-tb-‰-ßƒ

A]-tI-{µ-_ew

Kpcp-Xzm-I¿jW_ew
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hnim-e-amb h≥I-c-Ø-́ p-I-fn¬ then-tb-‰-ßƒ IqSp-
X¬ Db-c-Øn¬ cq]-s∏-Sp-∂p. kap-{Zm-¥¿ ]¿h-X-\n-
c-I-sf-Ø-́ n-bp≈ then-tb-‰-ßƒ°v s]mXpsh Dbcw
Ipd-hm-Wv.

then-tb-‰-ß-fpsS hen-∏sØ kzm[o-\n-°p∂ a‰v
LS-I-ßƒ Xoc-tc-J-tbmSp tN¿∂p≈ Dƒ°-S-ep-I-
fpsS BIr-Xnbpw Agn-ap-J-ß-fp-am-Wv. tNm¿∏ns‚
(Funnel) BIr-Xn-bn-ep≈ Dƒ°-S-ep-I-fn¬ then-
tb‰hym]vXn IqSp-X-em-bn-cn-°pw. Zzo]p-Iƒ°n-S-bn-eq-
sStbm Dƒ°-S-ep-I-fn-te-t°m Agn-ap-J-ß-fn-tet°m
then-tb-‰-Pew Hgp-Ip-∂-Xns\ then-tb‰{]hm-l-
ßƒ (Tidal Currents) F∂p hnfn-°p-∂p.

Im\-U-bnse ̂ ¨Un Dƒ°-S-ense then-Iƒ

Im\-U-bn¬ t\mh-kvt-Im-jy-bnse ̂ ¨Un Dƒ°-
S-en-emWv temI-Ønse G‰hpw Db-c-ap≈ then-
tb-‰-ßƒ kw`-hn-°p-∂-Xv. ChnsS then-tb‰w
15 apX¬ 16 ao‰¿hsc Db-c-Øn-se-Øp-∂p. Htc- Zn-
h-k-Øn¬ (24 aWn-°q-dn-\p-≈n¬) ChnsS c≠v
then-tb-‰-ßfpw c≠v then-bn-d-°-ßfpw D≠m-Ip-
∂-Xn-\m¬ Hmtcm then-Iƒ°n-S-bnepw 6 aWn-°q¿
CS-th-ftb D≠m-Iq. Hmtcm aWn-°q-dnepw ChnsS
240 sk‚n-ao-‰¿ F∂ tXmXn¬ Pe-\n-c∏v Db-cp-
∂p-sh∂mWv GI-tZi IW-°v. Hcp-hiw ¢n^p-I-
tfm-Sp-Iq-Snb Chn-SsØ _o®p-I-fn-eqsS \nßƒ
\S-°p-I-bm-sW-¶n¬ Dd-∏mbpw then-tb-‰-ßƒ
ho£n-°m-\m-Ipw. \nßƒ Hcp aWn-°q¿ kabw
\S-∂t∏m-gmWv then-tb‰w hcp-∂-Xmbn ImWm≥
Ign-bp-∂-sX-¶n¬ \nßƒ \S-Ø-a-mcw-̀ n® ÿeØv
Xncn-s®-Øpw-apºv then-tb‰w Xebv°v apI-fn-se-
Øn-bn-́ p-≠m-Ipw.

hnhn-[-Xcw then-tb-‰-ßƒ
then-I-fpsS BhrØn, Zni, Ne\w F∂nh F√m-

bn-SØpw F√m-bvt∏mgpw Hcp-t]m-e-√. Hcp Znh-k-
Ønse (24 aWn-°q¿) then-I-fpsS Bh¿Ø\X,
Dbcw F∂nh ASn-ÿm-\-am°n then-Isf Xcw-Xn-
cn-°mw.

Bh¿Ø-\-Xsb ASn-ÿm-\-am-°n-bp≈

hnhn-[-Xcw then-Iƒ

A¿[-ssZ-\n-I-th-en-Iƒ (Semidiurnal tides)

{]Xn-Zn\w c≠p-hoXw then-tb-‰-ßfpw then-bn-d-
°-ßfpw F∂-hn[amWv km[m-c-W-amb then-Iƒ.
XpS¿®-bmb then-Iƒ°v GXm≠v Htc Db-c-am-bn-cn-
°pw F∂-XmWv  CXns‚ khn-ti-j-X.

ssZ\n-I-th-en-Iƒ (Diurnal tides)

{]Xn-Zn\w Hcp then-tb-‰hpw Hcp then-bn-d-°hpw
am{X-ap-≠m-Ip-∂p. XpS¿®-bmb then-Iƒ°v GXm≠v
Htc Db-c-am-bn-cn-°pw.

an{i-th-en-Iƒ (Mixed tides)

Db-c-Øn¬ hyXn-bm-\-ß-fp≈ then-I-fmWv an{i-
th-en-Iƒ. hSt° Ata-cn-°-bpsS ]Sn-™md≥
XocØpw ]k-̂ nIv kap-{Z-Ønse ]e Zzo]p-I-fnepw
s]mXpshbp-≠m-Ip∂ then-Iƒ an{i-th-en-I-fm-Wv.

kqcy≥, N{µ≥, `qan F∂n-h-bpsS ÿm\w
ASn-ÿm-\-am-°n-bp≈ hnhn-[-Xcw then-Iƒ

`qan°v Bt]-£n-I-ambn kqcy-s‚bpw N{µ-s‚bpw
ÿm\sØ B{i-bn®v then-tb-‰-ß-fpsS Db-c-Øn¬
KWy-amb am‰-ap-≠m-Ip-∂p. hmhp-th-en-Ifpw k]vXan-
th-en-Ifpw (Spring tides and Neap tides) Cu hn`m-K-
Øn¬s∏-Sp-∂p.

hmhp-th-en-Iƒ (Spring tides)

`qan°v Bt]-£n-I-am-bp≈ kqcy-s‚bpw N{µ-
s‚bpw ÿm\w {]Xy-£-Øn¬ then-I-fpsS Db-
csØ kzm[o-\n-°p-∂p. kqcy-\pw N{µ\pw ̀ qanbpw
t\¿tc-J-bn-se-Øp-tºmƒ then-tb-‰-ß-fpsS Dbcw
IqSp-X-em-Ip-∂p. hmhp-th-en-Iƒ F∂v hnfn-°p∂
CØcw then-Iƒ Aam-hm-kn, ]u¿Wan Znh-k-ßfn-
embn amk-Øn¬ c≠p-X-hW Bh¿Øn-°p-∂p.

k]vX-an-th-en-Iƒ (Neap tides)

hmhp-th-en-Iƒ°pw k]vX-th-en-Iƒ°p-an-S-bn¬
s]mXpsh Ggp Znh-k-Øns‚ CS-th-f-bp-≠m-Ipw. ̀ qan-
°m-t]-£n-I-ambn kqcy-s‚bpw N{µ-s‚bpw ÿm\w
a´-tIm-Wn-em-Ip-tºmƒ kqcy-s‚bpw N{µ-s‚bpw
_e-ßƒ H∂n-s\m∂v FXn-cmbn {]h¿Øn-°p-∂p.
kqcys‚ Kpcp-Xzm-I¿jWw sNep-Øp∂ FXn¿_-
ew-aqew N{µ≥ krjvSn-°p∂ then-tb-‰-ßƒ Zp¿_-
e-am-°-s∏-Sp-∂p.

amk-Øn-sem-cn-°¬ N{µs‚ {`a-W-]Yw ̀ qan-tbmSv
G‰hpw ASp-sØ-Øp-tºmƒ (Perigee) km[m-c-W-
bn¬\n∂pw hyXy-kvX-ambn then-tb-‰-̨ -th-en-bn-d-ß¬
IqSp-X¬ i‡-am-Ip-∂p. Cu Ah-k-c-Øn¬ then-
tb-‰-˛-th-en-bn-d° \nc-∏p-Iƒ XΩnep≈ A¥cw
h¿[n-°p-∂p. c≠mgvN ]n∂n-Sp-tºmƒ N{µ≥ `qan-
bn¬\n∂pw G‰hpw AI-e-Øn-se-Øp∂p (Apogee).
Cu Ah-k-c-Øn¬ N{µ≥ sNep-Øp∂ Kpcp-Xzm-
I¿j-W-_ew Ipd-bp-Ibpw then-tb-‰-̨ -th-en-bn-d°
\nc-∏p-Iƒ XΩn-ep≈ A¥cw Ipd-bp-Ibpw sNøp∂p.

F√m -h¿jhpw GXm≠v P\p-hcn amkw 3˛mwXob-
Xn-tbmsS `qan-bpsS ÿm\w kqcy\v G‰hpw ASp-
Øm-Ip∂p (Perihelion). Cu Znh-k-ß-fn¬ km[m-c-
W-bn¬\n∂pw hyXy-kvX-ambn then-tb-‰-ßƒ IqSp-
X¬ Db-c-Ønepw then-bn-d-°-ßƒ IqSp-X¬ XmgvN-
bnepw D≠m-Ip-∂p. F∂m¬ GXm≠v Pqsse amkw
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4˛HmsS `qan kqcy-\n¬\n∂v G‰hpw AI-e-Ønem--
Ip∂p (Aphelion). Cu Zn\-ß-fn¬ then-tb-‰-̨ -th-en-
bn-d° A¥cw G‰hpw Ipd-hm-bn-cn-°pw. Hcp then-
tb-‰-Øn¬\n∂pw then-bn-d-°-Øn-te°v Pe-\n-c∏v
Xmgp∂ Ime-b-f-hns\ F_v (The ebb) F∂p hnfn-
°p-∂p. Hcp then-bn-d-°-Øn¬\n∂v then-tb-‰-Øn-
te°v Pe-\n-c∏v Db-cp∂ Ime-b-f-hns\ ^vtfm
AYhm ̂ vsfUv (Flow or flood) F∂p hnfn-°p-∂p.

then-I-fpsS {]m[m\yw

\ap°v Gsd IrXy-X-bp≈ `qan-bp-sSbpw kqcy-
s‚bpw N{µ-s‚bpw ÿm\-am-‰-ß-fmWv then-Iƒ
krjvSn-°p-∂Xv F∂-Xn-\m¬ then-Isf ap≥Iq´n
{]h-Nn-°m-\m-Ip-∂p. CXv \mhn-I¿°pw a’y-_-
‘\sXmgn-em-fn-Iƒ°pw Ah-cpsS {]h¿Ø-\-ßƒ
Bkq-{XWw sNøm≥ klm-bI-amWv. then-tb-‰-P-
e-{]-hm-l-ßƒ kap-{Z-k-©m-c-Øn\v Gsd {][m-\-
am-Wv. then-tb‰w \nanØw \Zn-Iƒ°pw Agn-ap-J-
ßƒ°p-ap-≈n-embn ÿnXn-sN-øp∂ Xpd-ap-J-ß-fn-
te°v I∏-ep-Iƒ°v {]th-in-°m≥ Ign-bm-Ø-hn[w
aW¬Øn-́ -Iƒ cq]w- sIm≈p-∂Xv Nne Xpd-ap-J-ß-
fpsS {]h¿Ø-\sØ _m[n-°pw.

Agnap-J-ß-fn¬\n∂pw Ah-km-Z-ßfpw aen-\-P-
ehpw \o°w-sN-øp-∂-Xn\pw then-Iƒ klm-b-I-am-
Ip-∂p. sshZyp-tXm¬]m-Z-\-Øn-\mbn then-Isf
{]tbm-P-\-s∏-Sp-Øp-∂p ({]tXy-In®v Im\-U,
{^m≥kv, djy, ssN\ F∂n-hn-S-ß-fn¬).

]›n-a-_w-Km-fn¬ kpµ-¿_∂nse Zp¿Km-[z-\n-bn¬
Hcp 3 saKm-hm´v tijn-bp≈ then-tbm¿P-]-≤Xn
\n¿am-W-L-́ -Øn-em-Wv.

kap-{Z-P-e-{]-hm-l-ßƒ (Ocean Currents)

kap-{Z-Øn-\p-≈nse \Zn-Iƒ F∂v hnti-jn-∏n-°m-
\m-Ipw-hn[w kap-{Z-P-e-{]-hm-l-ßƒ \n›n-X-Zn-i-bn¬
\n›n-X-]m-X-bn-eqsS IrXy-amb Af-hn-ep≈
\oscmgp°n-s\-bmWv kqNn-∏n-°p-∂-Xv.

c≠p-X-c-Øn-ep≈ _e-ß-fmWv kap-{Z-P-e-{]-hm-
l-ßsf kzm[o-\n-°p-∂-Xv: (i) Pe-Øns‚ Ne-\-Øn\v
Imc-W-am-Ip∂ {]mY-an-I-_-e-ßƒ, (ii) Pe-{]-hm-l-
ß-fpsS Hgp-°ns\ \nb-{¥n-°p∂ ZznXo-b-_-e-ßƒ.

kap-{Z-P-e-{]-hm-l-ßsf kzm[o-\n-°p∂ {]mY-an-I-
_e-ßƒ Xmsg -]-d-bp-∂-h-bm-Wv:

(i) kutcm¿P-Øm-ep≈ Xm]\w

(ii) Im‰p-Iƒ

(iii) Kpcp-Xzm-I¿jWw

(iv) sImdn-tbm-enkv _ew

kutcm¿P-ta‰v kap-{Z-Pew hnI-kn-°p-∂p. AXn-\m-
emWv a[y A£mw-i-ta-J-e-Isf At]-£n®v a[y-
tc-Jm-{]-tZ-isØ kap-{Z-\n-c∏v 8 sk‚n-ao-‰-tdmfw
Db¿∂p-Im-Wp-∂-Xv. CØ-c-Øn¬ krjvSn-°-s∏-Sp∂
t\cnb Ncn-hn-eqsS Pew Hgp-Ip-∂p. kap-t{Zm-]-cn-X-
e-Øn-eqsS  hoip∂ Im‰p-Iƒ kΩ¿±-Øm¬
PesØ Ne-\-hn-t[-b-am-°p-∂p. Im‰n\pw Ptem-]-cn-
X-e-Øn-\p-an-S-bnse L¿jWw Hgp-°ns\ kzm[o-\n-
°p-∂p. Kpcp-Xzm-I¿j-Ww-aqew Pew Xmtg-°-Sn-bp-
∂Xpw Pe-\n-c-∏nse Ncn-hn\v Imc-W-am-Imw. sImdn-
tbm-enkv {]`mhw \nanØw DØcm¿[-tKm-f-Øn¬
he-tØm´pw Z£n-Wm¿[tKm-f-Øn¬ CS-tØm´pw
Pe-{]-hm-l-ßƒ°v Zni-mhy-Xn-N-e-\-ap-≠m-Ip-∂p.
CØ-c-Øn¬ AXn-hn-ime kap-{Z-̀ m-K-ßsf Np‰n-bp-
≠m-Ip∂ Nm{In-I-P-e-{]-hm-l-ßsf Ktbgvkv (Gyres)
F∂p hnfn-°p-∂p. F√m kap-{Z-X-S-ß-fnepw hrØm-
Ir-Xn-bn¬ hnim-e-P-e-{]-hm-l-ß-fp-≠m-Ip-∂p.

kap-{Z-P-e-{]-hmlßfpsS khn-ti-j-X-Iƒ

kap-{Z-P-e-{]-hm-l-ßsf Ah-bpsS Hgp-°ns‚
kz`mhw ASn-ÿ-m\-am-°n-bmWv Xncn-®-dn-bp-∂-Xv.
s]mXpsh Pe-{]-hm-l-ßƒ i‡-am-Ip-∂Xv kap-
t{Zm-]-cn-X-e-Øn-emWv (0.5 knots-¬ IqSp-X¬
thKX ssIh-cn-°p-∂p). Hcp Pe-{]-hm-l-Øns‚
thKXsb ‘Drift’ F∂v hnti-jn-∏n-°p-∂p. ‘Drift’

Af-°p-∂Xv knots F∂ bqWn-‰n-em-Wv. Hcp Pe-{]-
hm-l-Øns‚ i‡n-sb-∂m¬ AXns‚ thK-X-sb-
bmWv kqNn-∏n-°p-∂-Xv. G‰hpw thK-Øn-ep≈
{]hm-l-ß-fmWv G‰hpw i‡w. Ptem-]-cn-X-e-
Øn¬ Pe-{]-hm-l-ßƒ IqSp-X¬ i‡-am-bn-cn°pw.
F∂m¬ Bg-Øn-\-\p-k-cn®v i‡nbpw thKhpw
Ipd-™p-h-cp-∂p. an°-hmdpw Pe-{]-hm-l-ß-fpsS
thKX knots F∂ bqWn-‰n¬ At©m AXn¬
Xmsgtbm Bbn-cn-°pw.

kap-{Z-P-e-Øns‚ km{µ-X-bnse hyXym-k-ßƒ
ew_-Zn-i-bn-ep≈ Pe-{]-hm-l-ßƒ krjvSn-°p-∂p.
eh-WXzw IqSn-b- P-e-Øn\v eh-WXzw Ipd™ Pe-
tØ-°mƒ km{µX IqSp-X-em-bn-cn-°pw. km{µ-X-
Iq-Snb Pew Xmtg°v Cd-ßm-\pw km{µX Ipd-™-
Pew apI-fn-te°v Db-cm\pw {]h-WX ImWn-°p-∂p.
{[pho-b-ta-JeIfnse ioX-Pew Xmgv∂n-d-ßp-Ibpw
kmh-[m\w a[y-tc-J-{]-tZ-i-tØ°v \oßp-Ibpw
sNøp-∂-Xn-eq-sS-bmWv ioX-P-e-{]-hm-l-ßƒ D≠m-
Ip-∂Xv. {[pho-b-ta-J-e-I-fn¬ Xmgv∂n-d-ßnb ioX-
P-e-Øns‚ ÿm\w ssIb-S-°p-∂-Xn-\mbn a[y-tcJ-
{]-tZ-i-Øp-\n∂pw D]-cn-X-e-Øn-eqsS DjvW-Pew
{[phm-̀ n-ap-Jambn k©-cn-°p-∂p.

hnhn-[-Xcw kap-{Z-P-e-{]-hm-l-ßƒ
kap-{Z-P-e-{]-hm-l-ßsf Ah-bpsS Bgw ASn-

ÿm\-am°n D]-cn-XePe-{]-hm-l-ß-sf∂pw  (Sur-
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face currents), AKm[-k-ap-{Z-P-e-{]-hm-l-ß-sf∂pw
(Deep water currents) Xcw-Xn-cn-°mw.

(i) BsI kap-{Z-P-e-Øns‚ 10%˛hpw D]-cn-X-e-P-
e-{]-hm-l-ßƒ Dƒs°m-≈p-∂p. CXv GI-tZiw kap-
t{Zm-]-cn-X-e-Øn¬\n∂pw BZy 400 ao‰¿ XmgvNh-sc-
bm-Wv. (ii) AKm-[-k-ap-{Z-P-e-{]-hm-lß-fmWv _m°n
90 iX-am-\-tØmfw kap-{Z-Pew Dƒs°m-≈p-∂-Xv.
km{µ-X-bnepw Kpcp-Xzm-I¿j-W-Øn-ep-ap≈ hyXym-
kw-aqew Cu Pew kap-{Z-Øn¬ Np‰n-°-d-ßp-∂p.
kap{Z-P-e-Øns‚ km{µX Db-cp-∂-Xn\v {]m]vX-amb
Ipd™ Xm]-\n-e-bp≈ Db¿∂ A£mw-i-{]-tZ-i-
ß-fn¬ Pew AKm-[-k-ap-{Z-X-S-Øn-te°v Xmgv∂n-d-
ßp∂p.

Xm]-\n-esb ASn-ÿm-\-am°n Pe-{]-hm-l-ßsf
ioX-e-{]-hm-l-ßƒ (Cold currents), DjvW-P-e-{]-hm-
lßƒ (Warm currents) F∂n-ßs\ c≠mbn Xcw-
Xn-cn-°mw:

(i) ioX-P-e-{]-hm-l-ß-fn-eqsS DjvW--ta-J-e-I-fn-
te°v ioX-Pew FØn-t®-cp-∂p. ioX-P-e-{]-hm-
l-ßƒ s]mXpsh Xmgv∂ A£mw-i{]-tZ-i-ß-
fnepw a[y A£mw-i-{]-tZ-i-ß-fnepw h≥I-c-
I-fpsS ]Sn-™m-d≥ Xoc-ßƒ kao-]n®v Hgp-

Ip∂p (c≠v A¿[-tKm-f-ß-fn-epw). IqSmsX
DØ-cm¿[-tKm-f-Ønse Db¿∂ A£mw-i-ta-
Je-I-fnse h≥I-c-I-fpsS Ing-°≥ XocØpw
ioX-P-e-{]-hm-l-ßƒ km[m-c-W-amWv.

ii) DjvW-P-e-{]-hm-l-ß-fn-eqsS ioX-P-e-ta-J-e-I-
fn-te°v DjvW-P-e-sa-Øn-t®-cp-∂p. Xmgv∂
A£mw-i-{]-tZ-i-ß-fnepw a[y A£mw-i-{]-tZ-
i-ß-fnepw h≥I-c-I-fpsS Ing-°≥Xocw  kao-
]n®v DjvW-P-e-{]-hml-ßƒ  km[m-c-W-am-Wv
(c≠v A¿[-tKm-f-ß-fn-epw). DØcm¿[-tKm-f-
Øn¬ Db¿∂ A£w-i-ß-fnse h≥I-c-I-fpsS
]Sn-™m-d≥ XocØpw DjvWPe-{]-hm-l-ß-
fp≠m-Ip-∂p.

{][m\ kap-{Z-P-e-{]-hm-l-ßƒ
\nc-¥-c-hm-X-ßfpw sImdn-tbm-enkv _ehpw sNep-

Øp∂ kΩ¿Z_ew {][m\ kap-{Z-P-e-{]-hml-ßsf
Gsd kzm[o-\n-°p-∂p. A¥-co-£-Ønse hmbpNw{I-
aW amXr-Ibv°v Gsd-°psd kam-\-amWv kap-{Z-
Ønse Pe-Nw-{I-a-W-hy-h-ÿ-bpw.

DZm-l-c-W-Øn-\v, a¨kq¨ Imem-hÿ taJ-e-
I-fn¬ kap-{Z-P-e-{]-hm-lßsf a¨kq¨ Im‰p-Iƒ
kzm[o-\n-°p-∂p. sImdn-tbm-enkv _e-Øm¬

Nn{Xw 14.3: ]k-^nIv, A‰vem‚n-Iv, C¥y≥ alm-k-ap-{Z-ß-fnse {][m\ Pe-{]-hm-l-ßƒ
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DØcm¿[tKm-f-Ønse Xmgv∂ A£mw-i-{]-tZ-i-ß-
fn¬ Pe-{]-hm-l-ßƒ°v he-tØm´pw Z£n-Wm¿[-
tKm-f-Øn¬ CS-tØm´pw hyXn-N-en-°m≥ {]h-W-X-
bp-≠v.

A¥-co-£-Ønse s]mXp-Nw-{I-a-W-Øn-eqsS Xm]-
hym-]-\-ap-≠m-Ip-∂-Xp-t]mse kap-{Z-P-e-Nw-{I-a-W-Øn-
eq-sSbpw hnhn[ A£mw-ita-J-e-Iƒ°n-S-bn¬ Xm]-
hym-]-\-ap-≠m-Ip-∂p. B¿´n-Iv-̨ -A‚m¿´nIv taJ-e-I-
fn¬\n-∂p≈ ioX-Pew DjvW-ta-J-e-bn-te°pw a[y-
tc-J-{]-tZ-i-tØ°pw Hgp-Ip-tºmƒ Xmgv∂ A£mwi-
{]-tZ-i-ß-fn¬\n-∂p≈ DjvW-Pew {[phm-̀ n-ap-J-ambn
{]h-ln-°p-∂p. hnhn[ kap-{Z-ß-fnse {][m\ Pe-
{]-hm-l-ßƒ Nn{Xw 14.3˛¬ tcJ-s∏-SpØn \¬In-bn-
´p-≠v.

? ]k-^n-Iv, A‰vem‚n-Iv, C¥y≥ alm-k-ap{Zw
F∂o kap-{Z--ß-fnse Pe-{]-hm-lßsf Xcw-
Xn-cn®v ]´nI Xbm-dm-°p-I.

? kap-{Z-P-e-{]-hml-ßsf BtKmfhm-X-ßƒ
kzm[o-\n-°p-∂-sX-ßs\? Nne DZm-l-c-W-
ßƒ Nn{Xw 14.3˛¬\n∂pw Is≠-Øp-I.

kap-{Z-P-e-{]-hm-l-ß-fpsS ̂ e-ßƒ

kap-{Z-P-e-{]-hml-ßƒ°v a\p-jy-Po-hn-X-Øn¬ {]Xy-

£hpw ]tcm-£-hp-amb kzm[o-\-ap-≠v. DjvW-˛-
Dt]mjvW A£mw-i-ta-J-e-Ifn¬ h≥I-c-I-fpsS ]Sn-
™m-d≥ XocØv s]mXpsh ioX-P-e-am-bn-cn°pw
(a[y-tc-Jm-{]-tZ-i-ßƒ Hgn-sI). ChnsS ssZ\n-I˛-
hm¿jnI Xm]m-¥-chpw icm-icn Xm]-\n-ebpw
s]mXpsh Ipd-hm-Wv. aqS¬a™v cq]-s∏-Sm-dp-s≠-
¶nepw s]mXpsh hc-≠-{]-tZ-i-ß-fm-Wn-Xv. a[y
A£mw-i-ta-J-e-I-fnepw Db¿∂ A£mw-ita-J-e-I-
fn-ep-ap≈ h≥I-c-I-fpsS ]Sn-™m-d≥ Xoc-ß-fn¬
DjvW-P-e-Øm¬ hyXy-kvX-Xcw kap-{Z-Im-em-hÿ
krjvSn-°-s∏-Sp-∂p. t\cnb hm¿jn-I-Xm-]m-¥cw am{X-
ap≈ ioX-amb {Kojva-Im-ehpw Xmc-X-tay\ anX-amb
ssiXy-Im-ehpw Chn-SsØ khn-ti-j-X-I-fm-Wv.
DjvW-˛-D-t]mjvW h≥I-c-I-fpsS ]q¿hXo-c-Øn\v
kam-¥-c-ambn DjvW-P-e-{]-hm-lßƒ D≠m-Ip-∂-
Xpaqew ag-tb-dnb DjvW-Im-em-hÿ krjvSn-°-s∏-
Sp-∂p. DjvW-̨ -io-X-P-e-{]-hm-l-ßƒ IqSn-°-e-cp-∂-Xn-
eqsS kap-{Z-Pew HmIvkn-P≥ kar-≤-am-Ip-∂-Xn-\m¬
CXv πh-I-h-f¿®bv°v A\p-Iqe kml-Ncyw krjvSn-
°p-∂p. a’y C\-ßƒ°v πh-I-ßƒ `£-W-am-I-
bm¬ Pe-{]-hm-l-ßƒ IqSn-t®-cp-∂-bn-S-ß-fn¬
{][m\ a’y-_-‘-\-ta-J-e-Iƒ cq]w-sIm-≈p-∂p.

1. icn-bmb DØcw Xnc-s™-Sp-sØ-gp-Xp-I.

  (i) kap-{Z-Pew Db-cp-Ibpw Xmgp-Ibpw sNøp\ Ne-\sØ F¥v hnfn-°p∂p?

(a) then-Iƒ (c) Xnc-Iƒ

(b) kap-{Z-P-e-{]-hm-l-ßƒ (d) Ch-sbm-∂p-a√

 (ii) hmhp-th-en-Iƒ°p≈ ImcW--sa¥v?

(a) kqcy\pw N{µ\pw `qan-°p-ta¬ Htc-Zn-i-bn¬ Kpcp-Xzm-I¿j-W-_ew {]tbm-Kn-°p-
∂Xv

(b) kqcy\pw N{µ\pw ̀ qan-bn¬ hn]-co-X-Zn-i-I-fn¬ Kpcp-Xzm-I¿j-W-_ew {]tbm-Kn-°p-
∂-Xv

(c) Xoc-tc-J-bnse aS-°p-Iƒ

(d) Ch-sbm-∂p-a√

(iii) N{µ≥ GXv ÿm\sØØp-tºm-gmWv ̀ qan-tbmSv G‰hpw ASp-°p-∂Xv?

(a) A]vlo-en-b≥ (c) s]cn-lo-en-b≥

(b) s]cnPo (d) At]mPo

(iv) `qan kqcy-k-ao-]I (Perihelion) ÿm\-sØ-Øp-∂-sX-t∏mƒ?

(a) HIvtSm-_¿ (c) Pqsse

(b) sk]v‰w-_¿ (d) P\p-hcn

tNmZy-ßƒ
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2. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 30 hm°n¬ Ihn-bmsX DØ-c-sa-gp-Xp-I:

(i) Xnc-Iƒ F∂m-se¥v?

(ii) kap-{Z-Xn-c-am-e-Iƒ°v Fhn-sS-\n∂pw Du¿Pw e`n-°p∂p?

(iii) then-Iƒ F∂m-se¥v?

(iv) then-Iƒ D≠m-Ip-∂-sX-¥p-sIm≠v?

(v) then-Iƒ kap-{Z-k-©m-csØ kzm[o-\n-°p-∂-sX-ßs\?

3. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 150 hm°n¬ Ihn-bmsX DØ-c-sa-gp-XpI:

(i) kap-{Z-P-e-{]-hm-l-ßƒ Xm]-\n-esb kzm[o-\n-°p-∂-sX-ßs\? hS-°p-]-Sn-™m-d≥
bqtdm-∏ns‚ Xoc-tZ-i-Xm-]-\n-esb CXv Fßs\ _m[n-°p∂p?

(ii) kap-{Z-P-e-{]-hm-l-ßƒ°p≈ Imc-W-ß-sf-s¥√mw?

t{]mPIvSv {]h¿Ø\w

(i) Hcp Ipftam XSm-Itam kµ¿in®v Xncbp-sS (Hmf-ß-fpsS-) Ne\w \nco-£n-°p-I. Pem-i-b-
Øn-te°v Hcp Is√-dn™v Xnc-ame/Hmf-ßƒ cq]-s∏-Sp-∂-sX-ß-s\-sb∂v ImWp-I. Hcp
Xnc-bpsS Nn{Xw hc®v Xncm-ssZ¿Lyw, Xntcm-∂-Xn, BbXn F∂nh Af∂v
t\m´p-_p-°n¬ Ipdn-°p-I.

(ii) kap-{Z-P-e-{]-hml-ßƒ ImWn-°p∂ Hcp t•m_pw ̀ q]-Shpw FSpØv ]cn-tim[n--°pI-. DjvW˛
ioX-P-e-{]-hm-l-ßƒ, Pe-{]-hm-l-ßfpsS Znim-hyXnN-e\w F∂nh \nco£n-®v Imc-W-
ßƒ N¿®sNøp-I.



`qan-bnse Poh≥

bqWn‰v

VI

Cu bqWn-‰n¬ N¿®sNøp-∂Xv:

$ ssPh-a-fiew ̨ ˛ kky-ß-fp-sSbpw a‰p-Po-h-Pm-e-ß-fp-sSbpw {]m[m\yw; Bhm-k-hy-h-ÿ-

Iƒ ˛̨  ssPh-`u-a-cm-k-N-{Ihpw Bhm-k-hy-hÿ ka-Xp-e\w; ssPh-ssh-hn-[yhpw

kwc-£-Whpw



`qan-bnse Poh≥

]cn-ÿn-Xn-bnse \mep {][m\ afi-e-ß-fn¬ A¥-
co-£-w, inem-a-fi-ew, Pe-a-fiew F∂n-h-sb-°p-
dn®v hnhn[ ]mT-̀ m-K-ß-fn-eqsS \mw a\- n-em-°n-b-
t√m. CXp-t]mse as‰mcp {][m\ afi-e-amWv Poh-
a-fi-ew. ̀ qan-bnse k¿hPo-h-Pm-e-ß-tfbpw Dƒs°m-
≈p∂- ssPh-a-fiew a‰pafi-e-ß-fp-ambn _‘-
s∏-́ n-cn-°p-∂p. \nßƒ°-dn-bmtam ssPh-a-fi-e-Øn-
epƒs∏´ kIe kky-P-¥p-Pm-e-ß-sf-bpw, kq£va-
Po-hn-Ifpw Ahbv°v Np‰p-]m-Sp-ap≈ ]cn-ÿn-Xn-bp-
ambn \nc-¥cw kº¿I-Øn-te¿s∏-Sp-∂p. ]e

XmWv ]cn-ÿnXn F∂p \mw a\- n-em-°n-bn-´p≠v.
Pohnb APo-hnb LS-I-ß-fpsS ]c-kv]c h¿Øn-
Xzhpw Ch XΩn-ep≈ B\p-]m-Xn-I-amb k¥p-e\-
hp-amWv `qan-bn¬ \ne-\n¿Ø-s∏-Sp∂ ssPh
sshhn[y-ßƒ°v B[m-cw. Pohnb APo-hnb LS-
I-ßƒ ]c-kv]ch¿Øn-Xz-tØm-Sp-IqSn ̀ qan-bn¬ \ne-
\n¬°p∂Xv Ch-bpsS B\p-]m-Xn-I-amb Xpe\w ]cn-
]m-en-°-s∏-Sp--∂Xn-eq-sS-bmWv.

Hcp \n›nX Bhm-k-ÿeØv Hcp {]tXyI
Pohn-h¿Kw Xß-fpsS Np‰p]mSp≈ APo-ho-b-L-S-I-
ß-fp-ambn ]c-kv]cw kº¿°-Øn¬ G¿s∏-Sp--
∂Xns‚ ̂ e-ambn Ic, Pew, hmbp F∂o afi-e-
ß-fn¬ \nb-X-amb Du¿P-̨ -{Zhy Nm{In-b-{]-hm-l-ßƒ
cq]-s∏-Sp-∂-XmWv Bhm-k-hy-h-ÿ-Iƒ.  (Ecologi-

cal System).

A[ymbw

`qan-bn¬ F√mbnSØpw Poh-\p-≠v. {[ph-ßƒ
apX¬ `qa-≤y-tcJhscbpw; kap-{Z-Øns‚
AKm-[XewapX¬ A¥-co-£Øn¬ Hcp
\n›nX Dbcw hscbpw; XWp-Øp-d™ Pem-
i-b-ßƒ apX¬ hc≠ Xmgvhc-Iƒhscbpw;
IS-ens‚ ASn-X´v apX¬ ̀ utam-]-cn-X-e-Øn\v
Xmsg ÿnXnsNøp∂ ̀ qK¿ -̀P-e-Øn¬hscbpw
Pohnh¿K-ßƒ ImW-s∏-Sp-∂p.

Pohnh¿K-ßfpw Hcp afi-e-Øn¬\n∂pw a‰p afi-
e-ß-fn-te°v kzX-{¥-ambn k©-cn-°p-Ibpw
sNøp∂p.

ssPhafi-ehpw Ah-bpsS LS-I-ßfpw ]cn-ÿn-
Xn-bpsS {][m\ `mK-ß-fmWv. Ch {]Ir-Xn-bnse
LS-I-ß-fmb Ic, Pew, aÆv F∂n-h-bp-ambn \nc-
¥cw kº¿°-Øn-te¿s∏´n-cn-°p∂-p. A¥-co-£-L-
S-I-ß-fmb NqSv, ag, Cu¿∏w, kqcy-{]-Imiw F∂n-
hbpw Ch-bn¬ Gsd kzm[o\w sNep-Øp∂-p. Poh-
Pm-e-ß-fpsS hf¿®, hnIm-kw, ]cn-Wmaw F∂n-
hbn¬ ssPh-a-fi-eØn\v Ic, hmbp, Pew F∂n-
h-bp-am-bp≈ CS-s]-S-ep-Iƒ°v {]m[m-\y-ap-≠v.

Bhmkimkv{Xw (Ecology)

]{X-hm¿Ø-I-fnepw amkn-I-I-fn-epw- a‰pw \nßƒ
hnhn-[-Xcw Bhmk˛]cn-ÿnXn {]iv\-ß-sf-°p-dn®v
hmbn-®n-́ p-≠m-Ip-a-t√m. F¥mWv Bhmkimkv{Xw?
Pohn-bhpw APo-hn-b-hp-amb LSI-ßƒ IqSn-t®-cp--

{Ko°v ̀ mj-bnse ‘hoSv’ F∂¿∞w hcp∂ Hmbn-
tImkv (Oikos), ‘imkv{Xw' F∂¿Yw hcp∂
temPn (logy) F∂o ]Z-ßƒ tN¿∂mWv Ct°m-
fPn AYhm Bhmkimkv{Xw F∂ ]Zw cq]-
s∏-´n-cn-°p--∂-Xv.  kky-ß-fp-sSbpw a\p-jy-cp-
tSbpw arK-ß-fp-sSbpw a‰v kq£va--Po-hn-I-fp-
sSbpw hoSv F∂ \ne-bn¬ `qansb∏‰n-bp≈
]T-\-amWv Bhmkimkv{Xw. Ah-sb√mw ]c-
kv]cw B{i-bn-®p≈ LS-I-ßfmbn `qan-bn¬
Pohn-°p-∂p. P¿Ω≥ P¥p-im-kv{X--⁄-\mb
GsWÃv los°¬ BWv 1869˛¬ BZy-ambn
Hmbn-tIm-fPn (Oekologie) F∂ ]Zw D]-tbm-
Kn-®-Xv. Ct±-l-amWv Ct°m-fPn F∂ ]Zhpw
BZy-ambn D]-tbm-Kn®v XpS-ßn-b-Xv. APo-hnb
Pohnb LS-I-ßƒ XΩn-ep≈ ]c-kv]c h¿Øn-
XzsØ°pdn-®p≈ ]T-\-amWv Bhmkimkv{Xw
(Ecology). AXm-bXv Bhmk imkv{XsØ
\ap°v Cßs\ \n¿h-Nn°mw. “Poh-Pm-e-ßfpw
Ah-bpsS `uXnI]cn-ÿn-Xnbpw XΩn-ep≈
kl-h¿Øn-Xz-Øns\Ipdn®pw PohPmeßƒ
XΩn¬Øs∂ \ne-\n¬°p∂ ]c-kv]c kl-
h¿ØnXz-sØ-°p-dn-®p-ap≈ imkv{Xob]T-\-
amWv Bhmkimkv{Xw”.
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Bhmkw (Habitat) F∂m¬ Bhm-k-im-kv{X-
Øns‚ ho£-W-Øn¬ Hcp Pohn-h¿KØn\v A\p-
Kp-W-amb F√m ̀ uXnI cmk-L-S-I-ß-fpw Dƒs°m-
f-fp∂ Hcp s]mXp]cn-ÿn-Xn-bm-Wv. PohnbLSI
ßfpw APo-hnbLS-I-ßfpw tN¿∂v cq]w-sIm-≈p∂
hyh-ÿ-bmWv Bhm-k-hy-h-ÿ (Ecosystem). Hcp
Bhm-k-hy-h-ÿ-bnse F√m LS-I-ßfpw ]c-kv]cw
_‘-s∏-´pw B{i-bn-®p-amWv \ne-\n¬°p-∂-Xv.
hnhn[ ]cn-ÿn-Xn-I-tfmSv CW-ßn-t®¿∂v sshhn-[y-
ß-fmb Bhm-k-hy-h-ÿ-Iƒ `qan -bn¬ \ne-
\n¬°p∂-p. Hmtcm ]cnÿn-Xn°pw A\p-tbm-Py-amb
coXn-bn¬ ]cn-Wm-a-ßƒ°v hnt[-b-ambn Poh-Pm-e-
ßƒ s]mcp-Ø-s∏-Sm-dp≠v. CXns\ Bhmk A\p-
cq-]o-I-cWw F-∂dn-b-s∏-Sp∂-p (Ecological adaptation).

hnhn-[-Xcw Bhm-k-hy-h-ÿ-Iƒ

Ic Bhm-k-hy-h-ÿ-Iƒ, Pe Bhm-k-hy-h-ÿ-
Iƒ Fn-ßs\ c≠p-Xcw Bhm-k-hy-h-ÿ-Iƒ D≠v.
Ic Bhm-k-hy-h-ÿ-Isf ho≠pw hnhn[ ssPhkaq-
l-ß-fmbn XcwXncn-®n-cn-°p∂-p. hfsc hnim-e-amb
{]tZ-iØv hym]-I-ambn ImW-s∏-Sp∂ kky-Po-hn-
k-aq-l-amWv ssPh-k-aq-lw (Biome) Imem-h-ÿ-
bmWv ssPh-k-aq-l-ßƒ XΩn-ep≈ AXn-cp-Iƒ
\n¿W-bn-°p∂Xv. AXp-sIm≠v Hcp \n›nX- ]-cn-ÿn-
Xnbn¬ ]c-kv]ch¿Øn-Xz-tØmsS \ne-\n¬°p∂
kky-P-¥pk--aq-l-ß-fmWv ssPh-k-aq-l-ßƒ.
aÆns‚ kz`m-hw, Imem-hÿmLS-I-ß-fmb ag,
NqSv, Cu¿∏w F∂n-h CXn¬ Dƒs∏-Sp-∂p. h\-ßƒ,
]p¬ta-Sp-Iƒ, acp-`qan, Xp{µ F∂nh Nne {][m\
ssPhk-aq-l-ß-fmWv. Pe Bhm-k-hy-h-ÿ-Isf

Nn{Xw 15.1 : Bhm-k-hy-ÿ-bpsS LS-\bpw [¿ahpw

ip≤-Pe Bhm-k-hy-h-ÿ-Iƒ, kap-{Z- Bhm-k-hy-
h-ÿ-Iƒ F∂n-ßs\ ho≠pw c≠mbn Xcw-Xn-cn-°mw.
kap-{Z-ßƒ, Xoc-tZi Agn-ap-J-ßƒ, ]hn-g-∏p-‰p-Iƒ
F∂nh Dƒs∏-Sp--∂XmWv kap-{Z Bhm-k-hy-h-ÿ.
XSm-I-ßƒ, Ipf-ßƒ, Acp-hn-Iƒ, NXp-∏p-\n-e-ßƒ,
]mb¬ {]tZ-i-ßƒ F∂nh ip≤-Pe Bhm-k-hy-h-
ÿ-Iƒ°v DZm-l-c-Wßfm-Wv.

Bhm-k-hy-h-ÿ-I-fpsS LS-\bpw [¿ahpw

Hcp Bhm-k-hy-hÿ LS-\m-]-c-ambn Hcp {]tZ-
isØ kky-P-¥p-h¿K-ßsf Dƒs°m-≈p-∂p. AXm-
b-Xv, Hcp Bhm-k-hy-hÿ F∂Xv APo-hn-b-̨ -Po-hn-
b-L-S-I-ßƒ tN¿∂-Xm-Wv. ag, NqSv, kqcy-{]-Imiw
B¿{Z-X, aÆns‚ kz`m-hw, AssP-h-]-Zm¿Y-ßƒ
(Im¿_¨ ssU HmIvssk-Uv, Pew, Im¬kyw,
ss\{S-P≥, t^mkv̂ -d-kv, s]m´mkyw) F∂nh APo-
hn-b-L-S-I-ß-fm-Wv. D¬∏m-Z-I¿, D]-t`m-‡m-°ƒ,
({]mY-an-I, ZznXo-b,- {Xn-Xob D]t`m-‡-°ƒ), hnLm-
S-I¿ F∂nh PohnbLS-I-ß-fm-Wv.

lcn -X-k-ky-ßƒ Xßƒ°v Bh-iy-amb
Blmcw {]Im-i-kw-t«-jWw hgn kzbw D¬∏m-Zn-
∏n-°p∂Xn\m¬ Ahsb Dev]m-Z-I¿ (Producers)

F∂p hnfn-°p∂p. am≥, BSv, Fen XpS-ßnb
kkyt`mPnIfmb P¥p-°-fmWv {]mY-anI D]-t`m-
‡m-°ƒ (Primary consumers). a‰v P¥p-°sf Blm-
c-am-°p∂ ]mºv, ISp-h, knwlw XpS-ßnb arK-ßƒ
Dƒs∏-´-XmWv amwk-t`m-Pn-Iƒ (Carnivores). amwk-
t`m-Pn-Isfbpw `£n-°p∂ Iocn, {]m∏n-Sn-b≥ XpS-
ßn-bh XrXob D]-t`m-‡m-°ƒ AYhm D∂X D]-
t`m‡m-°ƒ (Tertiory consumers) F∂pw Adn-b-s∏-
Sp-∂p. Pohn-I-fpsS arX-i-co-c-ßƒ Blm-c-am-°p∂h-
cmWv hnLm-S-I¿. ipNoIm-cn-I-fmb Igp-I≥, Im°,
F∂n-hbpw ih-i-co-c-ßsf hnL-Sn-∏n®v aÆns‚ ̀ mK-
am-°p∂ _mIvSo-cnbIfpw hnhn[ kq£vamWp°-fpw

aÆnse t]mj-I-ßƒ hnLm-S-I¿

arXm-h-in-jvS-ßƒ

D¬∏m-Z-I¿
lcn-X-k-ky-ßƒ

{]mY-anI
D]-t`m-‡m-°ƒ

kky-t`m-Pn-Iƒ

ZznXob
D]-t`m-‡m-°ƒ

amwkt`m-Pn-Iƒ

XrXob
D]-t`m-‡m-°ƒ

D∂XXe
D]-t`m-‡m-°ƒ

k
u
tc

m¿
P

w

kqcy≥
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hnLm-S-I-cm-Wv.  D¬∏m-Z-Isc Blm-c-am°n {]mY-
anI D]-t`m-‡m-°fpw Ahsb Blm-c-am°n ZznXob
D]-t`m-‡m-°fpw Ahsb Blm-c-am°n XrXob D]-
t`m-‡m-°fpw ̀ qan-bn¬ \ne-\n¬°p-∂p. hnLm-S-I¿
F√m- Po-h-Pm-e-ß-fpsSbpw ih-i-co-c-ßsf hnL-Sn-
∏n®v aÆns‚ ̂ e-]p-jvSn°v A\n-hm-cy-amb ssPh
AssPh ]Zm¿Y-ß-fm°n aÆn-t\mSp tN¿°p∂-p.
Cßs\ Bhm-k-hy-h-kvX-bn¬ hnhn[ `£y-irw-
JeIƒ (Nn{Xw 15.1) cq]-s∏-Sp∂-p.  DZm-l-cWØn\v,
s\¬s®-Snsb ̀ £n-°p∂ kky-t`m-Pn-bmb sNdp-{]m-
Wn-Isf Hcp XhW ̀ £-W-am-°p-∂p. B Xh-fsb
]mºv `£n-°p-∂p. B ]mºns\ Hcp {]m∏n-Sn-b≥
`£n-°p-∂p. Cßs\ Poh-Pm-e-ßƒ Blmcw D¬∏m-
Zn-∏n®pw Bl-cn®pw a‰p-≈-hbv°v Blm-c-ambpw Hcp-
X -e -Øn¬\n∂pw as‰mcp Xe-Øn -te-°p≈
Du¿÷ssI-am-‰-Øn\v Imc-W-am-Ip∂-p. CXmWv
`£y-irw-J-e (Food chain). Hcp Xe-Øn¬\n∂v
as‰mcp Xe-Øn-te-°p≈ Cu Du¿PssI-am‰w Du¿P-
{]-hmlw F-∂dn-b-s∏-Sp-∂p. ̀ £y-irw-J-e-Iƒ ]c-
kv]cw thdn-´p-\n¬°p--∂h-b-√. Ah At\ym\yw
tIm¿Øn-W-°-s∏-́ -ncn-°p∂-p.

DZm-l-cWambn, [m\y-ßƒ `£n-°p∂ Hcp
Fensb ZznXob (amwk-t`m-Pn-Iƒ) D]-t`m-‡m-°ƒ
Bl-c-am-°mw. Cu amkw-t`mPnsb XrXob D]-t`m-
‡-°ƒ  ̀ £n°mw (D∂X amwk-t`m-Pn-Iƒ). Cß-
s\-bp≈ kml-N-cy-Øn¬ Hmtcm amwk-t`m-Pn-Ifpw
hnhn-[-bn\w Cc-Isf ̀ £-W-am-°p-∂p.

 CØ-c-Øn¬ `£y-irw-J-e-Iƒ ]c-kv]cw
tIm¿Øn-W-°-s∏´n-cn-°p-∂p. CXmWv `£y-irw-
JemPmen-I-Iƒ (Food web). s]mXp-hn¬ c≠p-Xcw
`£y-irwJem Pmen-IIƒ D≠v. 1. ssPh-`-£y-
irwJe, 2. ssPhm-h-injvS `£y-irwJ-e.
ssPh`£y irwJePmen-I- D¬∏m-Z-I-cmb kky-
ß-fn¬\n∂pw Bcw`n-°p-∂p. kky-t`m-Pn-Iƒ a[y-
X-e-Ønepw Ah-km-\-X-e-Øn¬ amwkt`mPn-Ifpw
\ne-\n¬°p-∂p. izk-\w, hnk¿P\w, hnL-S\w
F∂n-h-bn-eqsS Hmtcm Xe-Ønepw Du¿P\jvSw kw -̀
hn-°p∂-p. ̀ £yirw-J-e-bn¬ aq∂p-ap-X¬ A©p Xe-
ßƒ hsc-bp-≠m-Ipw. Hmtcm Xe-Ønepw Du¿P\jvSw
kw -̀hn-°p-∂p.

kky-ßsf Blm-c-am-°p∂ Pohn-Iƒ kzoI-cn-
°p∂ Du¿Pw Ah-bpsS arX-i-co-c-ßƒ hnL-Sn--°p-
∂-Xn-eqsS ssIam‰w sNø-s∏-Sp-∂p. CXns\ ASn-
ÿm-\-am°n \ne-\n¬°p∂ `£y-irw-J-e-bmWv
ssPhm-h-injvS ̀ £y-irw-J-e. CØcw ̀ £y-irw-J-
e-bpsS \ne-\n¬∏n\v Bh-iy-amb ssPhmh-in-jvS-
ßƒ e`n-°p-∂Xv ssPh-̀ -£y-irw-J-e-bn¬ \n∂mWv.

hnhn-[-Xcw ssPhk-aq-l-ßƒ

ssPh-k-aq-l-ßƒ F∂m-se-s¥∂v ap≥]m-T-̀ m-K-
Øn¬\n∂pw \nßƒ a\- n-em-°n-b-t√m. h\-ßƒ,
acp-̀ q-an. ]p¬ta-Sv, Pe-P\yssPh-hy-hÿ, Db-c-{Ia
ssPh-hy-h-ÿ,  F∂n-ßs\ {][m-\-ambpw A©p-
Xcw ssPhkaq-l-ßƒ ̀ qan-bnep≠v. CØcw ssPh-
k-aq-l-ßfpsS Nne khn-ti-j-X-Iƒ ]´nI 15.1˛¬
\¬In-bn-́ p-≠v.

ssPh-̀ ua cmk-N{Iw

k¿h-Po-h-Pm-e-ß-fp-sSbpw \ne-\n¬]n-\m-[m-c-amb
ASn-ÿm\ Du¿P Dd-hn-S-amWv kqcy≥. Poh-a-fi-
e-Ønse Poh¬{]-h¿Ø-\-ßƒ Bcw-`n-°p-∂Xv
lcnX-k-ky-ß-fpsS Blm-c-̨ -Du¿P D¬∏m-Z-\-am¿K-
amb {]Im-i-kw-t«-W-Øn-eq-sS-bm-Wv. {]Im-i-kw-t«-
j-W-Øn-eqsS Im¿_¨ ssU Hm-IvsskUv
ssPhkwbp-‡-ßfpw HmIvkn-P-\p-ambn amdp-∂p. ̀ qan-
bn-se-Øn-t®-cp∂ kqcy-{]-Im-i-Øns‚ sNdnbsbmcp
Af-hp-am-{X-amWv (0.1 iX-am\w) kky-ßƒ {]Imi
kwt«-j-W-Øn-\mbn D]-tbm-Kn-°p∂-Xv. ]Ip-Xn-bn-
tesd izk-\-Øn-\mbn kky-ßƒ D]-tbm-Kn-°p∂p.
_m°n-bp-≈h Xm¬°m-en-I-ambn tiJ-cn®v hbv°p-
Itbm kky-Øns‚ a‰p-̀ m-K-ß-fn-te°p am‰p-Itbm
sNøp∂-p. sshhn-≤y-ß-fmb Pohn-h¿K-ßƒ Dƒs∏-
Sp∂XmWv `qan-bnse Poh-hy-h-ÿ. Du¿Pw, Pew,
t]mj-I-ßƒ F∂n-h-bpsS hyh-ÿm-]n-X-amb
ssIam-‰-Øn-eq-sS-bmWv Hmtcm Pohn-h¿K-ßfpw ̀ qan-
bn¬\n-e-\n¬°p--∂Xv. {]mtZ-inI kml-N-cy-ßƒ,
EXp-t -̀Z-ßƒ F∂n-h Du¿P-̨ -P-e-̨ -t]m-jI ssIam-‰-
ß-fn¬ G‰-°p-d-®n-ep-Iƒ°v Imc-W-am-Ip∂p.
GXm≠v Hcp iX-tImSn h¿j-ß-fmbn A¥-co£
˛Peafi-e-ß-fnse cmk-kw-bp-‡-ß-fpsS A\p-]m-
X-Øn¬ hyXym-k-ß-fn-√msX \ne-\n¬°p-∂p-sh∂v
]T-\-ßƒ sXfn-bn-°p-∂p. Ch-bpsS A\p-]mXw am‰-
an-√msX \ne-\n¬°p∂Xn-\p-Im-cWw  Poh-Pm-e-ß-
fp-sS tImi-ß-fn-eqsSbp≈ cmk-kw-bp-‡-ß-fpsS
Nm{In-I-KXn BWv. Bcw-̀ -Øn¬ P¥p-h¿K-ß-fm¬
BKn-cWw sNø-s∏-Sp∂ cmk-aq-e-I-ßƒ Ah-bpsS
hnLm-S-\-Øn-eqsS hmbp, Pew, aÆv F∂n-h-bn-te°v
Xncn-s®-Øp-∂p. Cu Nm{In-I-{]-hm-l-ßƒ kutcm¿P-
Øm¬ kºp-jvS-am-°-s∏-Sp-∂p. P¥p-h¿K-ßƒ°pw
]cn-ÿn-Xn-°p-an-S-bn¬ \ne-\n¬°p∂ cmk-aq-e-I-
ßfpsS CØ-c-Øn-ep≈ Nm{InI ssIam-‰sØ
ssPh-˛-`u-a-˛-cm-k-N{Iw (Bio Geo Chemical cycle)

F∂-dn-b-s∏-Sp-∂p. CXn¬ ssPhw F∂Xv Poh-Pm-e-
ß-sfbpw ̀ uaw F∂Xv ine, aÆv, hmbp, Pew F∂n-
h-tbbpw kqNn-∏n-°p-∂p.
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]´nI 15.1 : temI ssPh-kaq-l-ßƒ

Poh
k-aq--l-ßƒ

h\-ßƒ

D]-k-aqlw        {]tZiw
Imem-hÿ

khn-ti-j-X-Iƒ aÆv kky-ßfpw Pohn-Ifpw

A. DjvW-ta-Je
1. `qa-[y-tcJ
2. sUkn-Uyqkv

(Ce-s]m-gnbpw
ImSp-Iƒ)

B. Dt]m-jvW-
ta-Je

C. t_mdn-b¬

acp-̀ qan A. hc≠ acp-̀ qan
B. A¿[ Dujc

acp-̀ qan
C. Xoc-tZi

acp-̀ qan
D. ioX-a-cp-̀ qan

]p¬ta-Sp-
Iƒ

A. DjvW-ta-
Jem kmh∂

B. antXm-jvW
-ta-Jem
sÃ∏n

A1. 10° N-S

A2. 10° - 25° N-S

B. hSt° Ata-cn-
°-bpsS Ing-
°≥ {]-tZ-iw,
hS-°p-In-g°v
Gjy, ]Sn-™m-
d≥ bqtdm∏pw
a[y-bq-tdm∏pw

C. bqtd-jy-bnse
hnim-e-{]-tZ-
ihpw hSt°
Ata-cn-°bpw
(ssk_o-cn-b,
Aem-kvI,
Im\U F∂n-h-
bpsS `mK-ßfpw
kvIm≥‚nt\hn-
bbpw)

A. klm-d, Ie-lm-cn,
acp-kvX-en, d_v-˛-
A¬-˛-Jmen

B. DjvW-a-cp-`q -an -I-
fpsS AXn¿Øn-
{]-tZ-i-ßƒ

C. A‰°ma
D. Xp{µm-Im-em-h-ÿ-

{]-tZiw

A. B{^n-°-bnepw
Hmkvt{S-en-b-
bnepw sXt°
Ata-cn-°-bnepw
C¥y-bn-ep-ap≈
hnim-e-{]-tZ-i-
ßƒ

B. bqtd-jy-bp-
tSbpw hSt°
Ata-cn-°-bp-
sSbpw `mK-ßƒ

A1. Xm]w 20-25°C (Xpey-
amb hnX-c-Ww)

A2. Xm]w 25-30°C, ag --̨ ˛
(icm-i-cn- hm¿jnIag),
1000 an.ao., ImenI

B. Xm]w 20-30° C, ag-
bpsS Xpey-amb hnX-
cWw 750-1500 an.ao.,
IrXy-amb EXp-°ƒ

C. {lkz B¿{Z-
an-tXmjvW
th\¬°m-ehpw
Zo¿L-ssiXy hc-≠-
ssiXy Imehpw;
hfsc Ipd™
Dujvamhpw
400-1000 an.ao.

A. Xm]w 20-45°C.

B. 21-38°C.

C. 15-35°C.

D. 2-25°C

A-D ag 50 an.ao-.˛¬Xmsg

A. DjvW-Im-em-h-ÿ,
ag ˛̨  500-1250 an.ao.

B. NqSp≈ th\¬°m-e-
ßfpw XWp-t∏-dnb
ssiXy-Im-ehpw,
ag 500-900 an.ao.

A1. Awæ-kz-`m-
hw, t]mj-I-
Zu¿e`yw

A2. t]mj-I-
k-º∂w

B. hf-°qdv IqSp-
X¬ ˛̨  Agp-
Inb ssPhm-
hinjv́ ß-
fpsS
km∂n[yw

C. Awæ-
kz-`m-hw,
t]mj-I-
Zu¿e-̀ yw,
aÆns‚
t\¿Ø
Bh-cWw

hf-sc - Ip -d™
Af-hn¬ ssPhn-I-
]-Zm¿Y-ß-tfm-Sp-Iq-
Snb A√m-sXtbm
t]mj-I-k-º∂w

A. kq£va-c-{µ-ß-
tfm - S p -I q - S nb
ssPhmwiß-
fpsS t\¿Ø
]mfn

B. £mck -º∂
hpw sNdp-a¨
I-́ -I-tfmSp IqSn-
b-Xp-amb aÆv

A1. hnhn[ ]mfn-I-fmbn
taem-∏p≈ Db-c-ta-
dnb henb ac-ßƒ

A2. \n_n-V-a√m-Ø, anX-
amb Db-c-ap≈ ac-
ßƒ; hnhn[ C\-
ßƒ tN¿∂v \ne-
\n¬°p-∂p. {]mWn-
Iƒ, hmh¬, ]£n-
Iƒ, kkvX-\n-Iƒ
F∂nh ChnsS
km[m - c -Wbmbn
ImW- s∏-Sp∂p

B. anX-amb \n_nV
hnkvXr-Xn-bp≈ Ce-
I-tfm-Sp-Iq-Snb ac-
ßƒ ˛̨  sshhn-[y-
ß-fmb kky-h¿K-
ßƒ, Hm°v, _n®v,
ta∏nƒ XpS-ßn-bh
ChnsS km[m-c-W-
bmbn ImW-s∏-
Sp∂p. AÆm≥, apb-
ep-Iƒ, Ip´n-{km-¶v,
]£n-Iƒ, Icn-¶-c-Sn-
Iƒ, ]¿h-X-knw-l-
ßƒ XpS-ßn-bh

C. \nXy-l-cn-X-kq-Nn-X-
e-°m-Sp-Iƒ, ac-ßƒ
ss]≥, ^¿,
kv{]qkv F∂n-h.
acw -s°m-Øn -Iƒ,
{]m∏n-Sn-b≥, Ic-Sn-
Iƒ, sN∂m-b-Iƒ,
am\p-Iƒ, apb-ep-Iƒ,
hmh-ep-Iƒ F∂nh
km[m -c -W -bmbn
ImW-s∏-Sp-∂p.

A-C. hnc-f-amb kky-
Pm-e-ßƒ, kkvX-
\n -Iƒ, {]mWn -
Iƒ, Dc-K-ßƒ,
]£n-Iƒ

D. apb-ep-Iƒ, Fen-
Iƒ, am\p -Iƒ,
AÆm≥

A. ]p¬s®-Sn-Iƒ: ac-
ßfpw henb Ip‰n-
s®-Sp-Ifpw ImW-
s∏-Sp-∂n-√, Pndm-̂ v,
hc -b≥ IpXn -c ,
Fcp-a, ]p≈n-∏p-en-
Iƒ, Igp-X-∏p-en-
Iƒ, B\, Fen,
s]cn-®m-gn, ]mºv,
]pgp-°ƒ F∂nh
km[m-c -W-bmbn
ImW-s∏-Sp-∂p.

B. ]p¬s®-Sn-Iƒ; CS-
hn´v ImW-s∏-Sp∂
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Nn{Xw 15.2 : Im¿_¨ N{Iw

c≠p-Xcw ̀ uacmkN-{I-ß-fp-≠v. hmX-I-N-{Ihpw
Ah-km-Z-N-{I-hpw. CXn¬ hmX-I-N-{I-Øns‚ {][m\
t]mj-I-kw-`cWnIƒ A¥-co-£hpw kap-{Z-ß-fp-
amWv. F∂m¬ Ah-km-Z-N-{I-Øns‚ {][m\ t]mj-
I-kw-̀ -cWn-Iƒ ̀ qh¬°-Ønse aÆpw Ah-km-Z-in-
e-I-fpƒs∏-sS-bp≈ ine-I-fp-am-Wv.

Pe-N{Iw

ssPh-a-fiew, A¥-co-£w, in-em-a-fiew F∂o
afi-e-ß-fn-eqsS Pew, Jc˛{Zm-h˛hm-XI Ah-ÿ-
Ifn¬ Nw{IaWw sNøp∂p. CXmWv Pe-N{Iw (Cu
]pkvX-I-Øns‚ 13˛mwA[ymbw ImWpI).

Im¿_¨ N{Iw

F√m Poh-Pm-e-ß-fp-sSbpw ASn-ÿm-\-aq-e-I-ß-
fn¬ H∂mWv Im¿_¨. F√m ssPh-kw-bp-‡-ß-
fp-sSbpw ASn-ÿm\ L-SIhpw Im¿_¨ BIp-∂p.
A©p-e-£-Øn-tesd Im¿_¨ kwbp-‡-ßƒ
ssPh-a-fi-e-Øn¬ AS-ßn-bn-cn-°p-∂p-sh∂v IW-
°m-°p-∂p. {][m-\-ambpw Im¿_¨ ssU Hm-Ivssk-
Uns‚ ]cn -h¿Ø-\-amWv Im¿_¨ N{Iw.
{]Imikwt«-jWw hgn A¥-co-£-Øn¬\n-∂p≈
Im¿_¨ ssU Hm-Ivssk-Uns‚ ÿnco-I-cWw
Im¿_¨ ]cn-h¿Ø-\-Øn\v XpS°w Ipdn-°p-∂p.
Im¿_¨ ]cn-h¿Ø-\-Øn-eqsS cq]-s∏-Sp∂
Im¿t_msslt{U-‰p-Ifpw •qt°mkpw ssPh-kw-bp-
‡-ß-fmb kqt{Imkv, A∂Pw, sk√p-tem-kv F∂n-
h-bmbn amdp∂-p. F∂m¬ kky-ßƒ sNdn-sbm-c-f-
hn¬ Im¿t_msslt{U-‰p-Iƒ t\cn´v D]-tbm-Kn-
°p∂p. Cu {]{In-b-bn-eqsS D¬∏m-Zn-∏n-°-s∏-Sp∂
A[nI Im¿_¨ ssU Hm-Ivssk-Uv ]I¬ ka-b-

ß-fn¬ Ce-I-fn-eq-sSbpw thcp-I-fn-eq-sSbpw ]pdw-X-
≈-s∏-Sp-∂p. Ah-ti-jn-°p∂ Im¿t_msslt{U-‰p-

Pe-P\yw A. ip≤-Pew
B. kap-{Zobw

Db-c-{Iaw ———

A. XSm-I-ßƒ, Acp-
hn-Iƒ, \o¿Ø-S-
ßƒ

B. kap-{Z-ßƒ, ]hn-g-
∏p-‰p-Iƒ, eKq-Wp-
Iƒ, Agn-ap-J-ßƒ

lnam -e -bw, B≥
Uo-kv, tdm°okv XpS-
ßnb Db¿∂ ]¿h-X-
ß-fpsS Ncn-hp-Iƒ

A-B ioX-hmbp Dujvam-hv,
B¿{ZX F∂nh ASn-
ÿm-\-am°n Dujvamhv
hen-b-tXm-Xn¬ hyXym-
k-s∏-Sp∂p

A. Pew, NXp-∏p-
Iƒ

B. Pew, then-N-
Xp-∏p-Ifpw NXp-
∏p-Ifpw

B¬K-Iƒ, a‰p-P-e-P\y
kap-{Zo-b-kky kaq-l-
ßƒ, hnhn[ Pe-hm-kn-
I-fmb arK-ßƒ

A£mw-io-b- ta-J-e-
Iƒ°-\p-kr-X-ambn
Xm]w, h¿jWw
F∂nh hyXym-k-s∏-
´n-cn-°p∂p

Ncn -h p -I -f nse
dotKm-enØv

Db-c-Øn-\-\p-kr-X-ambn
Ce-s]m-gn-bp-∂h apX¬
Xp{µm-hsc kky-Pm-e-
ßƒ hyXym-k-s∏-´n-cn-
°p-∂p.

Iƒ kky-ß-ƒ Ah-bpsS tImi-ß-fn¬ kw`-cn-
°p∂-p. Ch ]n∂oSv kky-t`m-Pn-Iƒ ̀ £-W-am-°p-
∂p. kky-t`m-Pn-Iƒ kzoI-cn® Im¿t_m-ssl-t{U-
‰p-I-fpsS Hcp ̀ mKw Im¿_¨ ssU Hm-Ivssk-bmbn
\nizm-k-Øn-eqsS A¥-co-£-Øn¬ FØn-°p-∂p.
ssPhm-h-in-jvS-ß-fn¬ kq£vam-Wp-°-ƒ {]h¿Øn-
°p∂Xp-aqew an®-ap≈ Im¿t_msslt{U-‰p-Iƒ
hnL-Sn°s∏-Sp-∂p. Cßs\ kq£vam-Wp-Iƒ hnL-
Sn∏n® Im¿t_m-ssl-t{U-‰p-Iƒ HmIvko-I-c-W-Øn\p
hnt[-b-ambn Im¿_¨ ssU Hm-Ivssk-Umbn amdp-
Ibpw A¥-co-£-Øn¬ Xncn-s®-Øp-Ibpw sNøp∂p
(Nn{Xw 15.2).

A¥-co£w CO
2

arK-ßƒ

hnLm-S-I¿

thcv izk\w

kky-ßƒ

k
k

y-ß
ƒ

k
zo
I

-c
n-°

p-∂
X

v

k
k

y-ß
-f
ps

S
i

zk
\

w

a
rK

ß
-f
ps

S
i

zk
\

w
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ac-ßƒ ˛̨  ]cp-Øn,
Hm°v, hnt√m -kv ,
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IpXn-c, Im≠m-ar-Kw,
IpXn -c , knwlw,
hnhn-[-bn\w ]£n-
Iƒ, ]mºv F∂nh
ChnsS km[m-c-W-
bmbn ImW-s∏-Sp-
∂p.
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HmIvknP≥ N{Iw

{]Imikwt«-j-W-Øn-eqsS cq]-s∏-Sp∂ {][m\
D] D¬∏∂-amWv HmIvkn-P≥. Du¿Pw, Im¿_¨
ssU HmIvssk-Uv, Pew F∂nh tamNn-°-s∏-Sp∂
Im¿t_m-ssl-t{U-‰p-I-fpsS HmIvko-I-c-W-Øn¬
HmIvkn-P≥ ]¶v hln-°p-∂p. HmIvkn-P≥Nw{IaWw
Hcp k¶o¿W{]{In-b-bmWv. {]Ir-Xn-bn¬ HmIvkn-
P≥ At\Iw cmk-cq-]-ß-fmbpw an{in-X-ß-fmbpw
ImW-s∏-Sp-∂p. DZm-l-c-Ww: HmIvkn-P≥ ss\{S-P-\p-
ambn tN¿∂v ss\t{S‰p-I-fmbpw Ccp-ºv, Aeq-an-\nbw
XpS -ßnb [mXp -°-fp -ambn tN¿∂v Ccp -ºv
HmIvsskUv, Aeq-an-\nbw HmIvsskUv XpS-ßn-b
hnhn[Xcw HmIvssk-Up-I-fmbpw ImW-s∏-Sp-∂p.
HmIvkn-P≥ Gdn-b-]¶pw D¬∏m-Zn-∏n-°-s∏-Sp∂-Xv
{]Im-i-kw-t«-j-W-th-f-bn¬ kqcy-{]-Imiw Pe-X-
∑m-{X-Isf hnL-Sn-∏n°p∂Xn-eq-sS-bmWv. XpS¿∂v
kky-ßƒ \nizkn-°p-tºmgpw Ce-I-fnse Cu¿∏w
Bhn-bmbn ]pdw-X-≈p-tºmgpw HmIvkn-P≥ A¥-co-
£-Øn¬ FØn-t®-cp-∂p.

ss\{S-P≥ N{Iw

A¥-co-£-Øn¬ G‰hpw IqSp-X¬ Af-hnep≈
hmX-I-amWv ss\{S-P≥ F∂v \ap-°-dn-bmw. A¥-co-
£-kw-c-N-\-bpsS GI-tZiw  78 iX-am-\hpw ss\{S-
P-\m-Wv. Aant\m Aæ-ßƒ. \yq¢nIv Aæ-ßƒ,
amwkyw, Poh-Iw, ]nKvsa‚pIƒ XpS-ßnb hnhn[
ssPh-kw-bp-‡-ß-fnse {][m\ LS-I-amWv ss\{S-
P≥. aÆnse Nne _mIvSo-cn-b-Iƒ \oe-˛-l-cnX
B¬tK-Iƒ F∂n-ßs\ hfsc Npcp°w Pohn-h¿K-
ßƒ°p-am-{X-amWv hmX-I-cq-]-Øn-ep-≈ ss\{S-Ps\
t\cn´p kzoI-cn-°p-hm≥ Ign-bp-∂Xv. ss\{S-P≥

ÿnXo-I-c-W-Øn-\p-ti-jw-am-{X-amWv a‰p Poh-Pm-e-
ßƒ°v ss\{SP≥ D]-tbm-K-tbm-Ky-amIp∂Xv. ss\{S-
P≥ ÿnXo-I-c-W-Øns‚ 98 iX-am-\hpw ssPho-I-
am-Wv. aÆnse kq£vam-Wp-°-fpsS {]h¿Ø-\-
^eambn cq]-s∏-Sp∂ ss\{S-P≥ aÆnse kpjn-c-
ß-fn¬ ImW-s∏-Sp∂ A¥-co-£ss\{S-P≥ F∂nh
ss\{S-P≥ ÿnXo-I-c-W-Øn-\p-tijw thcp-I-fn-eqsS
kky-ßƒ BKn-cWw sNøp∂-p. IqSmsX an∂¬,
tImkvanIvhnI-c-W-ßƒ F∂n-hbpw A¥-co-£-
Ønse ss\{S-P≥ ÿnXo-I-c-W-Øn\v Imc-W-am-
Ip∂p. kap-{Z-Ønse Nne Pohn-Iƒ°v ss\{S-P≥
ÿnXoI-c-W- tijn-bp-≠v. ÿnco-I-cn-°-s∏´ cq]-
Øn¬ kky-ßƒ ss\{S-P≥ BKn-cWw sNøp-∂p.
Nne kky-t`m-Pn-Iƒ, kky-ßƒ ̀ £n-°p--∂Xn-eqsS
ss\{S-P≥ kzoI-cn-°p∂p. kky-ß-fp-tSbpw Pohn-
I-fp-sS-bpw Ah-in-jvS-ßƒ,  Poh-Pm-e-ßƒ ]pdw-X-
≈p∂ Ah-in-jvS-ßƒ F∂nh aÆnse _mIvSo-cn-b-
I-fpsS {]h¿Ø-\-^-e-ambn ss\ss{S-‰p-I-fmbn
amdp∂-p. Nne _mIvSo-cn-b-Iƒ ss\ss{S-‰p-Isf
ss\t{S-‰p-I-fm°n am‰p-Ibpw Ah-sb -ho≠pw
lcnXk-ky-ßƒ°v D]-tbm-Kn-°m-\m-Ip-Ibpw
sNøp∂p. F∂m¬ Nne _mIvSo-cn-b-Iƒ°v aÆnse
ss\t{S-‰p-Isf kzX{¥ ss\{S-P≥ hmX-Iam°n am‰p-
∂-Xn\v Ignbpw (Nn{Xw 15.3). Cu {]{Inb \n¿ss\{So-
I-cWw (Di-nitrification) F-∂dn-b-s∏-Sp-∂p.

a‰p [mXp-N-{I-ßƒ

ssPh-a-fi-e-Ønse {][m\ ̀ ua-cmk LS-I-ß-
fmb Im¿_-¨, HmIvkn-P≥, ss\{S-P≥, ssl{U-
P≥ F∂nh IqSmsX Pohs‚ \ne-\n-¬]n\v AXy-
¥m-t]-£nX t]mj-ILSI-ß-fmbn {]h¿Øn-°p∂
Nne [mXp-°-fp-ap-≠v. Poh-Pm-e-ßƒ CØcw [mXp-
°sf BKn-cWw sNøp-∂Xv t^mkv̂ -d-kv, kƒ^¿,
Im¬kyw, s]m´mkyw F∂o APo-hnb Dd-hn-S-ß-
fn¬\n-∂p-am-Wv. Ch km[m-c-W-bmbn Pe-Øn¬
ebn®v eh-W-ß-fmbn aÆntem Pem-i-b-ß-fntem
ImW-s∏-Sp-∂p (XSm-I-ßƒ. Acp-hn-Iƒ, IS¬). A]-
£-b-{]-{In-b-bn-eqsS ̀ qh¬°-Ønse CØcw [mXp-
e-h-W-ßƒ Pe-Øn¬ Aen™v t\cn´v Pe-N-{I-
Øn¬ {]th-in-°p∂p. Ch HSp-hn¬ kap-{Z-P-e-Øn¬
FØn-t®-cp-∂p. F∂m¬ AhkmZ-ßƒ ASn-™p-Iq-
Sp∂Xn-eqsS ̀ utam-]-cn-X-e-Øn¬ XncnsI FØn-t®-
cp∂ [mXp-e-h-W-ßƒ A]-£-b-{]-{In-b-bn-eqsS
ho≠pw Pe-N-{I-Øn¬ {]th-in-°p-∂p. F√m Poh-
Pm-e-ßƒ°pw Ahbv°v Bh-iy-amb [mXp-°ƒ e`n-
°p-∂Xv CØcw eh-W-em-b-\n-I-fn¬\n-∂p-am-Wv.
F∂m¬ Nne Pohn-Iƒ°v Ahbv°v Bh-iy-amb
[mXp-°ƒ e`n-°p-∂Xv Ah `£n-°p∂ kky-ß-Nn{Xw 15.3 : ss\{S-P≥ N{Iw

z

A¥-co£
ss\{S-P≥

A¥-co£
kvYnXo-I-cWw

ssPhnI
kvYnXo-I-cWw

hyh-km-bnI
kvYnXo-I-cWw

ss\t{S‰v
kwbp-‡-ßƒ

\n¿ss\-{So-I-cWw
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fn¬\n∂pw a‰p Pohn-I-fn¬\n∂-p-am-Wv. Poh-Pm-e-ßƒ
\in-°p-tºmƒ hnL-S-\-Øn-eqsS AhbpsS ico-c-Øn-
ep≈ [mXp-°ƒ ho≠pw aÆnepw Pe-Øn-epw FØn-
t®-cp∂-p.

Bhm-k-hy-hÿm k¥pe\w

Hcp Bhm-k-hy-h-ÿ-bn¬ ssPh-k-aq-l-ßƒ
XΩn¬ hfsc Ne-\m-fl-I-amb Hcp k¥p-en-Xm-hÿ
\ne-\n¿Ø-s∏-Sp-∂p. {Iam-\p-K-X-amb am‰-ßƒ D≠m-
Ip-∂p-sh-¶nepw CXv ss\k¿KnI ]n≥Xp-S¿®-bn-eqsS
am{X-amWv. Hcp Bhm-k-hy-h-ÿ-bnse ssPh-ssh-
hn≤yw Bt]-£n-I-ambn \ne-\n¿Ø-s∏-Sp-tºm-gmWv
Cu k¥pe\w km[y-amIp∂Xv. Hcp Bhm-k-hy-h-
ÿ-bnse Hmtcm Pohnh¿K-ß-fp-sSbpw FÆ-Øn-
ep≈ ÿnc-amb k¥pen-Xm-h-ÿ-sb∂pw CXns\
hnti-jn-∏n-°m≥ Ign-bpw. Pohn-h¿K-ß-ƒ ]c-kv]cw
a’-cn®pw B{i-bn®pw Cu k¥penXm-hÿ \ne-
\n¿Øp-∂p. CXn-eqsS Ah-bpsS P\-kw-Jy- ÿn-c-
ambn \ne-\n¿Ø-s∏-Sp-∂p. Pohn-h¿K-ßƒ ]c-kv]cw
a’-cn-°p-tºmƒ {]IrXn \nc-¥c CS-s]-S-ep-I-fn-
eqsS Ch-bpsS FÆw \nb-{¥n®v Cu k¥pen-Xm-
hÿ \ne-\n¿Øp-∂p.  \ne-\n¬∏n-\mbpw ̀ £-W-
Øn-\mbpw Nne Pohn-h¿K-ßƒ a‰p Pohn-Isf B{i-
bn-°p-∂-Xn-eqsS Cu k¥p-en-Xm-hÿ \ne-\n¿Ø-
s∏-tS-≠-Xm-Wv.

DZm-l-cWw hnime]p¬ta-Sp-I-fn¬ [mcmfw
kky-t`m-Pn-I-fmb arK-ßƒ (am\p-Iƒ, hc-b≥ IpXn-
c-Iƒ, Fcp-a-Iƒ XpS-ßn-bh) ImW-s∏-Sp-∂p. amwk-
t`m-Pn-I-fpsS (ISp-h, knwlw XpS-ßn-bh) FÆw Ipd-
hmWv. amwk-t`m-Pn-Iƒ kky-t`m-Pn-I-fmb arK-ßsf
th -́bmSn ̀ £n-°p-∂-Xn-eqsS kky-t`m-PnI-fmb arK-
ß-fpsS FÆw \n{¥n-°-s∏-Sp-I-bpw -sN-øp-∂p. kky-
ß-fpsS Imcy-sa-Sp-Øm¬, ÿm\m¥cIr-jn°pw a‰p-

ambn h\-ßƒ sh´n-\-in-∏n-°p-∂-Xn-eqsS h\-Ønse
kky-h¿K-ß-fpsS hnX-c-W-Øn¬ {]I-S-amb am‰-
ßfp≠m-Ip-∂p.

kky-h¿Kßƒ XΩn¬ \ne-\n¬°p∂ a’-cw-
aqew \miwkw`-hn® h\-{]-tZ-i-ßfn¬ ZznXo-b-
-k-ky-h¿K-ß-fmb ]p¬s®-Sn-Iƒ, apfIƒ F∂nh
hf¿∂p-h-cn-Ibpw Aßs\ h\-{]-tZ-i-Øns‚ LS-
\-Xs∂amdp-Ibpw sNøp-∂p. CXns\ \mw ]n¥p-S¿®
(Succession) F∂p hnfn-°p∂-p.

Hcp Bhm-k-hy-h-ÿ-bn¬ ]pXnb Pohnh¿K-ßƒ
IS-∂p-h-cp-∂XpsIm-t≠m a\p-jys‚ A\n-b-{¥n-X-
amb CS-s]-S-ep-Iƒaq-etam, {]Ir-Xn-Zp-c-¥-ßƒaq-
etam k¥pen-Xm-hÿ \jvS-s∏Smw. kky-h¿K-
Øns‚ k¥penXm-h-ÿbv°v tIm´w-h-cn-Ibpw AXv
Bhm-h-k-hy-h-ÿ-I-fpsS \mi-Øn\v hgn-sX-fn-°p-
Ibpw sNøp-∂p. Bhm-k-hy-h-ÿ-bv°p-≠m-°p∂
CØ-c-Øn-ep≈ Akz-ÿ-X-Iƒ [mcmfw ZznXob
]n≥XpS¿®-Iƒ°v Imc-W-am-Ip-∂p. hn`h-ßƒ°mbn
a\p-jy≥ {]Ir-Xn-bn¬ sNep-Øp∂ ISpØ
kΩ¿Zhpw Bhm-k-hy-h-ÿ-bn¬ henb BLm-X-
ßƒ krjvSn-°p-∂p. CØ-c-Øn-ep≈ a\pjy CS-
s]-S-ep-Iƒ {]Ir-Xn-bpsS X\na \jvS-s∏-Sp-Øp-Ibpw
s]mXp-]-cn-ÿn-Xnsb {]Xn-Iq-e-ambn _m[n-°p-Ibpw
sNøp-∂p-≠v. sh≈-s∏m-°w, Dcpƒs]m-´¬, tcmK-
ßƒ, IrXy-X-bn-√mØ Imemhÿ F∂nßs\ ]e
Zpc-¥-ßƒ°pw Imc-W-am-Ip-∂p.

Hcp Bhm-k-hy-h-ÿ-bn¬ ssPh-k-ky-k-aq-l-
ßƒ XΩn¬ hfsc ASpØ _‘w \ne-\n¿Øp∂p.
Hcp Bhmk CS-Øns‚ {][m\ kqN-IamWv AhnsS
\ne-\n¬°p∂ ssPh-ssh-hn-[yw. CØcw LI-S-
ßsf ]‰n-bp≈ \ΩpsS icn-bmb Adnhpw [mc-W-
bp-amWv {]IrXn kwc-£-W-Øns‚ ASnÿm\w.



`uXn-I-̀ q-an-imkv{Xw: ASn-ÿm-\-L-S-I-ßƒ140

1. icn-bmb DØcw Xncs™Sp-sØ-gp-Xp-I.

  (i) Xmsg ]d-bp-∂-h-bn¬ ssPh-a-fi-e-Øn¬ Dƒs∏-́ -tXXv?

(a) kky-ßƒ am{Xw (c) P¥p-°ƒam{Xw

(b) F√m Pohnb APo-hnb LS-I-ßfpw (d) F√m Pohnb LS-I-ßfpw

 (ii) DjvW-ta-Jem ]p¬ta-Sp-I-fpsS as‰mcp t]sc¥v?

(a) {]b-dokv (c) sÃ∏nkv

(b) kmh-∂mkv (d) CsXm-∂p-a√

(iii) ine-I-fn-e-S-ßn-bn-cn-°p∂ Ccp-ºp-ambn HmIvkn-P≥ cmk-{]-h¿Ø-\-Øn¬ G¿s∏-Sp-∂-Xns‚
^e-ambn cq]-s∏-Sp-∂-Xv.

(a) Ab¨ Im¿_-tW‰v (c) Ab¨ HmIvsskUv

(b) Ab¨ ss\ss{S‰v (d) Ab¨ kƒss^‰v

(iv) {]Imi kwt«-jW thf-bn¬ kqcy-{]-Im-i-Øns‚ km∂n-≤y-Øn¬ Im¿_¨ ssU
Hm-Iv-sskUv Pe-hp-ambn kwtbm-Pn-®p-≠m-Ip-∂Xv?

(a) amwky-ßƒ (t{]m´o-\p-Iƒ) (c) A∂Pw (Im¿t_m sslt{U-‰vkv)

(b) Aant\m Aæ-ßƒ (d) hn‰m-an-\p-Iƒ

2. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v  30 hm°n¬ DØ-c-sa-gp-Xp-I:

(i) Bhmkimkv{Xw F∂-Xp-sIm≠v A¿Y-am-°p-∂-sX¥v?

(ii) Bhm-k-hy-hÿ F∂m-se¥v? temI-Ønse {][m\ Bhmk hyh-ÿ-Iƒ GsXm-s°-
sb∂v Xncn-®-dn-bpI?

(iii) Hcp Blm-c-irw-Je F∂m-se¥v? hnhn[ Xe-ßƒ hy‡-am-°p∂ XcØn¬ ssPh-̀ £y
BlmcirwJ-ebv°v Hcp DZm-lcWw Fgp-XpI

(iv) `£y-irwJe-Pm-enI F∂m-se¥v? DZm-l-c-W-ßƒ Fgp-XpI

(v) Hcp ssPh-k-aqlw F∂m-se¥v?

3. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 150 hm°n¬ DØ-c-sa-gp-Xp-I:

(i) F¥mWv ssPh-˛-`u-a-cm--k-N-{I-ßƒ? A¥-co-£-Øn¬ ss\{S-P≥ ÿnXo-I-cWw \S-°p-
∂-sX-ß-s\-sb∂v hni-Zo-I-cn-°p-I.

(ii) Bhm-k-hy-hÿbpsS k¥pen-Xm-hÿ F∂m-se¥v? Bhmk hyh-ÿ-bpsS Ak-¥p-
en-Xm-hÿ XS-bp-∂-Xn-\p≈ {][m-\-am¿K-ß-sf-∏‰n N¿-®-sN-øp-I.

t{]mPIvSv

(i) ssPh-k-ap-l-ß-fpsS hnX-c-WsØ Hcp temI-̀ q-]-S-cq-]-tc-J-bn¬ AS-bm-f-s∏-Sp-Øp-I. Ah
Hmtcm-∂n-t‚bpw {][m\ kz`mh khn-ti-j-X-Iƒ Fgp-Xn-t®¿°pI.

(ii) \nß-fpsS kvIqfns‚ ]cn-k-c-Øp≈ hnhn-[-Xcw ac-ßƒ, sNSn-Iƒ, Ip‰n-s®-Sn-Iƒ F∂n-
h-sb∏‰n Hcp Ipdn∏p Xbm-dm-°p-I. cmhn-se -ap-X¬ D®-h-sc-bp≈ kabw sNe-h-gn®v
kvIqfns‚ DZym-\-Øn¬ FØn-t®-cp∂ hnhn[]£n-Isf \nco-£n-°p-I. ]£n-I-fnse
sshhn-[ysØ∏‰n \nßƒ°v hnh-cn-°p-hm≥ Ign-bptam?

tNmZy-ßƒ
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ssPhsshhn-[yhpw
kwc-£-Whpw

hnhn[ Imem-h-ÿm- ta-J-eI-fn¬ \S-°p∂ ̀ ua-{]-
{In-b-I-sf-°p-dn-®v, hnti-jn®v A]-£-b-sØ-°p-dn®v
AhbpsS hym]vXnsb°p-dn-®v \nßƒ CXn-\Iw
]Tn®p-I-gn-™p. \nc-¥-c-amb A]-£-b-Øn-eqsS cq]-
s∏´ ̀ q`m-K-ØmWv kky-ßƒ hf-cm≥ XpS-ßn-b-Xv.
CXv {ItaW kky-ssh-hn-[y-ßƒ°pw XpS¿∂v
P¥p-ssh-hn-[y-Øn\pw If-sam-cp-°n-sb∂pw Adn-tb-
≠-Xp-≠v.

A]-£-b-Ønse G‰-°p-d-®n-ep-I-fp-sSbpw X¬ -̂e-
am-bp≈ ssPh-ssh-hn-[y-Øns‚bpw ASn-ÿm\
ImcWw kutcm¿Pe`y-Xbpw Pee`yX-bp-am-Wv.
AXp-sIm-≠p-Xs∂ Cu LS-I-ßƒ [mcm-f-ambn e`n-
°p∂ {]tZ-i-ß-fn¬ kar≤amb ssPh-ssh-hn-[y-
am-Wp-≈Xv.

2.5˛3.5 iX-tImSn h¿j-ß-fmbn \S-°p∂ ]cn-
Wm-a-Øns‚ ̂ e-amWv \man-∂p-Im-Wp∂ ssPh-
ssh-hn-[yw. a\p-jys‚ Bhn¿`m-h-Øn\papºv
ssPhssh-hn[yw ̀ qan-bn¬ Gsd-bp-≠m-bn-cp-∂p.
F∂m¬ a\p-jys‚ hc-thmsS Pohn-h¿K-
ßƒ°v Hs∂m-∂mbn hwi-\miw kw`-hn-°p-
∂Xn\pw ssPh-ssh-hn[yw AXn-thKw Ipd-bp-
∂-Xn\pw XpS-°-an-´p. temI-Øn¬ 2 apX¬ 100
Zi-e-£w- hsc Pohn-h¿K-ßƒ D≠m-bn-cp-∂p
F∂p Icp-Xp-∂p-s≠-¶nepw 10 Zi-e£w F∂-
XmWv Gsd-°psd IrXy-amb A\p-am-\w.
C\nbpw Xcw-Xn-cn-°-s∏-SmØ ]pXnb Pohn-h¿K-
ßsf Is≠-Øn-s°m-t≠-bn-cn-°p-∂p (sXt°
Ata-cn-°-bnse ip≤-P-e-a-’y-ß-fn¬ 40 iX-
am-\-tØmfw Ct∏mgpw Xcw-Xn-cn-°-s∏-´n-´n√
F∂mWv IW-°p-Iƒ kqNn-∏n-°p-∂-Xv). DjvW-
ta-J-em-h-\-ßƒ ssPh-ssh-hn-[y-Øm¬ kº-
∂-am-Wv.

ssPh-ssh-hn[yw \nc-¥-c-amb ]cn-Wm-a-Øn\p
hnt[-b-amb Hcp hyh-ÿ-bm-Wv. Hcp Pohn-h¿K-
Øns‚ A¿[m-bp- mbn IW-°m-°n-bn-́ p-≈Xv H∂p
apX¬ 4 Zi-e£w h¿j-ß-fm-Wv. ̀ qap-JØv Ct∂mfw
D≠m-bn-´p≈ Pohn-h¿K-ß-fn¬ 99 iX-am-\-Øn\pw

C∂v hwi-\miw kw`hn-®p -I-gn-™p. ssPh-ssh-
hn[yw ̀ qan-bn¬ F√m-bn-SØpw Hcp-t]m-se-b-√. DjvW-
ta-J-e-bn-emWv G‰hpw kar-≤-amb ssPh-ssh-hn-[y-
ap-≈-Xv. {[ph-ß-fn-te°p t]mIpw-tXmdpw Pohn-h¿K-
ß-fpsS C\-Øn¬ Ipdhpw FÆ-Øn¬ h¿[-\-bp-
amWv ImWm≥ Ign-bp-I.

‘_tbm’ (Poh≥), ‘ssU-th-gvkn‰n’ (sshhn[yw)
F∂n-ßs\ c≠p-]-Z-ßƒ tN¿∂-XmWv ssPh-ssh-
hn-[yw (Biodiversity). Hcp \n›nX ̀ q{]-tZ-iØv ImW-
s∏-Sp∂ kky-P-¥p-Pm-e-ß-fpsS C\-ßfpw FÆ-hp-
amWv ssPh-ssh-hn[yw F∂-Xp-sIm≠v A¿Y-am-°p-
∂-Xv. AXm-b-Xv, ssPh-ssh-hn-[y-Øn¬ kky-ßƒ,
P¥p-°-ƒ, kq£v-a-Po-hn-Iƒ, Ah-bn-sems° AS-
ßn-bn-´p≈ Po\p-Iƒ, Ah krjvSn-°p∂ Bhm-k-
hy-h-ÿ-Iƒ F∂n-h- Dƒs∏-Sp∂p. hnhn[ Bhm-k-
hy-h-ÿ-Iƒ XΩnepw Ah-bv°p-≈nep≈ Pohn-h¿K-
ß-fnse hyXym-k-ßfpw ssPh-ssh-hn-[y-Øns‚ ̀ mK-
am-Wv. Ah \ΩpsS Pohn-°p∂ kº-Øm-Wv. Zi-e-
£-°-W-°n\p h¿j-ß-fmbn \S-°p∂ ]cn-Wm-a-{]-
{In-b-bpsS ̂ e-am-W-h.

ssPh-ssh-hn-[y-sØ aq∂p-X-e-ß-fn-embn N¿®
sNømw:

(i) P\n-XIsshhn[yw

(ii) h¿K-ssh-hn[yw

(iii) Bhm-k-hy-h-ÿm-ssh-hn[yw

P\n-XIsshhn[yw (Genetic Diversity)

hnhn[ Poh-cq-]-ß-fpsS ASn-ÿm\ \n¿am-W-L-
S-I-ß-fmWv Po\p-Iƒ. Hmtcm Pohn-h¿K-Øn-sebpw
Po\p-I-fnse hyXym-k-amWv P\n-X-I-ssP-h-ssh-hn-
[yw. Nne `uXnI khn-ti-j-X-I-fn¬ kam-\-X-
Ifp≈ Pohn -I-fpsS Iq´-ß-sf-bmWv h¿Kw
(kv]ojokv) F∂p hnfn-°p-∂-Xv. P\n-X-I-ambn
tlmtam-km-∏n-b≥kv F∂ h¿K-Øn¬s∏´ a\p-jy¿
XΩn¬ Dbcw, \ndw, `uXn-I-amb cq]-`mhw
F∂nhbn¬ hyXym-k-ß-fp-≠v. CXn-\p-Im-cWw P\n-

A[ymbw
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X-I-ssh-hn-[y-am-Wv. Btcm-Ky-ap≈ ]pXp-X-e-ap-d-bpsS
P\-\-Øn\v P\n-X-I-ssh-hn[yw AXy-¥m-t]-£n-X-
am-Wv.

h¿Ksshhn[yw (Species Diversity)

Hcp \n›nX {]tZ-isØ Pohn-h¿K-ß-fnse
sshhn-[y-am-Wn-Xv. Pohn-h¿K-ß-fpsS kar-≤n, C\-
ß-fnse sshhn[yw F∂n-h-bpsS ASn-ÿm-\-Øn-
emWv h¿K-ssh-hn[yw \n¿W-bn-°p-∂-Xv. Nne {]tZ-
i-ß-fn¬ a‰p-≈-hsb At]-£n®v h¿K-ssh-hn[yw
IqSp-X-em-bn-cn-°pw. h¿K-ssh-hn[yw hf-sc-°q-Sp-X-
ep≈ {]tZ-i-ßsf AXn-hr-≤n-ta-Je (Hot spots)

F∂p hnfn-°p∂p (Nn{Xw 16.5).

Bhm-k-hy-h-ÿ-msshhn[yw

(Ecosystem Diversity)

Bhm-k-hyh-ÿ-Iƒ XΩn-ep≈ hyXym-k-ßƒ,
Hmtcm Bhm-k-hy-h-ÿ-bv°p-≈nepw \S-°p-∂
ssPh-{]-{In-bI-fn-sebpw hmk-ÿ-m\-ß-fn-sebpw
sshhn-[y-ßƒ F∂nh tN¿∂-XmWv Bhm-k-hy-h-
ÿm-ssh-hn-[yw. Bhm-k-hy-h-ÿ-I-fpsSbpw Ah-bn-

Bhm-k-im-kv{X-]-camb {]m[m\yw kmº-
ØnI{]m[m-\yw, imkv{Xo-b-{]m-[m-\yw.

ssPh-ssh-hn-[y-Øns‚ ]mcn-ÿn-XnI
(Bhm-k-im-kv{X-]-camb) {]m[m-\yw

Hmtcm Bhm-k-hyh-ÿ-bn-sebpw Poh-Pm-e-
ßƒ°v AXn-t‚-Xmb [¿aw \n¿h-ln-°m-\p-≠v.
hy‡-amb Imc-W-ß-fn-√msX Hcp Pohn-h¿Khpw
Bhm-k-hy-hÿ-bn¬ Dcp-Øn-cn-bpItbm \ne-
\n¬°p-Itbm sNøp-∂n√. AXm-b-Xv, Hmtcm Pohnbpw
AXn -\m -h -iy -ambh {]Ir -Xn -bn¬ \ns∂-Sp -
°p∂tXmsSm∏w a‰pPohn-Iƒ°v D]-Im-c-{]-Z-amb
Fs¥-¶n-ep-sams° kw`m-h\ sNøp-Ibpw sNøp-∂p.
\mw a\p-jy¿ Bhm-k-hy-h-ÿ-I-fpsS \ne-\n¬∏n\v
F¥p kw`m-h-\-bmWv \¬Ip-∂-sX∂v \nßƒ Nn¥n-
®n-´pt≠m? Pohn-h¿K-ßƒ°v Du¿Pw kzoI-cn-°p-
hm\pw kw`-cn-°p-hm\pw ssPhmwiw D¬∏m-Zn-∏n-
°m\pw am{X-a√ Agp-Ip-hm\pw Ign-bpw. Bhm-khy-
h-ÿ-bn-ep-S-\ofw Pe-Nw-{IaWØn\pw t]mj-I-ß-
fpsS Nw{I-a-W-Øn\pw klm-bn-°p-Ibpw sNøp-∂p.
hmX-I-ß-fpsS BKn-cW-Ønepw Imem-hÿm\nb-
{¥-W-Ønepw Poh-P-me-ßƒ \n¿Wm-bI ]¶phln-
°p-∂p-≠v.

Bhm-k-hy-h-ÿ-bpsSbpw a\p-jy-s‚bpw
\ne\n¬∏n\v ta¬∏-d™ {]{In-b-Iƒ AXy-¥m-
t]£n-X-am-Wv. Bhm-k-hy-hÿ-bn¬ sshh-hn[yw
F{X-am{Xw D≠m-bn-cn-°p-∂pthm A{X-am{Xw
Ahbv°v {]Xn-Iqe kml-N-cy-ß-sfbpw B{I-a-W-
ß-sfbpw AXn-Po-hn-°m-\p≈ tijn IqSp-X-em-bn-cn-
°pw. Ah IqSp-X¬ D¬]m-Z-\-£-a-hp-am-bn-cn-°pw.
Pohn-h¿K-ß-fpsS \miw Bhm-k-hy-hÿbv°v
kzbw-\n-e-\n¬°m-\p≈ tijn Ipd-bv°p-∂p. P\n-
X-I-ssh-hn[yw Gsd-bp≈ Pohn-h¿K-sØ-t∏m-se-
Xs∂ ssPh-ssh-hn[yw Gsd-bp≈ Hcp Bhm-k-hy-
hÿbv°v ]mcn-ÿn-Xn-I-am-‰-ß-tfmSv XmZmflyw
{]m]n-°m-\p≈ km[y-Xbpw IqSp-X-em-bn-cn-°pw.
AXm-b-Xv, h¿K-ssh-hn[yw Gsd-bp≈ Bhm-k-hy-
hÿbv°v ÿnc-Xbpw Gsd-bm-bn-cn-°pw.

ssPh-sshhn-[y-Øns‚ kmº-ØnI
{]m[m\yw

ssPh-ssh-hn-[y-sa∂Xv a\p-jysc kw_-‘n-®nS-
tØmfw \nXy-Po-hn-X-Ønse Hcp {][m-\-s∏´ hn -̀h-
am-Wv. ssPhssh-hn-[y-Øns‚ Hcp {][m\ ̀ mK-amWv
‘hnf-ssh-hn[yw’. CXv Im¿jn-I-ssh-hn[yw F∂pw
Adn-b-s∏-Sp-∂p. Blm-cw, acp-∂v, a‰v kuµ-cy-kw-
h¿[I D¬∏-∂-ßƒ F∂n-h-sbms° D¬]m-Zn-∏n-°m-
\m-h-iy-amb hn -̀h-ß-fpsS ̀ fim-c-ambn ssPh-ssh-
hn-[ysØ ImWmw. ssPh-ssh-hn-[y-tim-jW-Øn-\p-

epƒs∏-Sp∂ kky-˛ -P-¥p-k-aq -l-ß-fp -sSbpw
AXncpIƒ IrXy-ambn \n¿W-bn-°-s∏-´n-´n-√.
Bhmk-hy-h-ÿ-I-fpsS AXn¿Øn \n¿W-bn-°¬
AXohk¶o¿Whpw _p≤n-ap-´p≈Xpamb {]{In-
bbm-Wv.

ssPh-ssh-hn-[y-Øns‚ {]m[m\yw
a\p-jy-kw-kvIm-c-Øns‚ hnIm-k-Øn¬ ssPh-

ssh-hn[yw Gsd kw`m-h-\-Iƒ \¬In-bn-́ p-≠v. P\n-
XI, h¿K, BhmkXe-ß-fn¬ {]Ir-Xn-bpsS
sshhn[yw cq]-s∏-Sp-∂-Xn¬ a\p-jy-k-aq-l-ßfpw
KWy-amb ]¶p-h-ln-®n-́ p-≠v. ssPhssh-hn-[y-Øn\v
Xmsg-∏-d-bp∂ {]m[m-\y-ß-fp-≠v:

Nn{Xw  16.1 -˛̨  ]›n-a-L-´-Ønse Cµn-cm-Km‘n tZio-tbm-Zym-
\-Ønse ]p¬ta-Sp-I-fpw tNme-h-\-ßfpw. Bhm-k-hyhÿm-

ssh-hn-[y-Øn-s\mcp DZm-l-c-W-w
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Im-cWw ssPh-hn-`-h-ß-sf-°p-dn-®p≈ Cusbmcp
ImgvN-∏m-Sm-Wv. AtX-k-abw CXv {]Ir-Xn-hn-̀ -h-ß-
fpsS ]¶p-h-bv°¬, AXp-kw-_-‘-amb \nb-a-ßƒ
F∂n-ßs\ \nc-h[n {]iv\-ßƒ°v XpS-°-an-Sp-Ibpw
sNøp∂p.

`£y-hn-f-Iƒ, I∂p-Im-en-Iƒ, h\-ßƒ, a’yw,
Huj-[-hn-̀ -h-ßƒ F∂nh ssPhssh-hn[yw a\p-jy-
cm-in°v {]Zm\w sNøp∂ \nc-h-[n-bmb hn -̀h-ß-fn¬
Nne-Xp- am-{X-am-Wv.

ssPh-ssh-hn-[y-Øns‚ imkv{Xo-b-amb
{]m[m\yw

Hmtcm Pohn-h¿K-Øn\pw Poh≥ Fßs\
Bhn¿ -̀hn®p F∂-Xn-s\bpw Poh-]-cnWmaw C\n-sb-
ß-s\-bmWv ]ptcm-K-an-°pI F∂-Xn-s\bpw kw_-
‘n® Nne {][m\ kqN-\-Iƒ \¬Im-\mhpw F∂-
Xn-\m¬ ssPh-ssh-hn-[y-Øn\v Gsd {]m[m-\y-ap-≠v.
\mapƒs∏-Sp∂ Bhm-k-hy-hÿ-Iƒ \ne-\n¬°p-∂-
Xn¬ Hmtcm Pohn-h¿K-Øn-s‚bpw ]¶v, Poh≥ Fß-
s\-bmWv {]h¿Øn-°p-∂Xv F∂nh a\- n-em-°p-∂-
Xn\pw ssPh-ssh-hn[yw klm-b-I-am-Wv. Cu hkvXp-
X-Iƒ F√m a\p-jy-cnepw FØn-°p-∂XneqsS
Ghcpw Cu `qan-bn¬ Pohn-°p-∂-tXm-sSm∏w a‰p
Poh-Pm-e-ßsf Pohn-°m-\\p-h-Zn-°p-IbpwthWw
F∂ Nn¥ Hmtcm-cp-Ø-cnepw cq]-s∏-Sm-\p-X-Ipw.

Hmtcm Pohn-h¿K-Øn\pw \sΩ-t∏mseXs∂ Pohn-
°m-\p≈ Ah-Im-i-ap-s≠∂p Nn¥n-°pI F∂Xv
\ΩpsS [m¿an-I-amb DØ-c-hm-Zn-Ø-am-Wv. AXp-sIm-
≠p-Xs∂ GsX-¶n-ep-samcp Pohn-h¿K-Øns‚ \mi-
Øn\v t_m[-]q¿h-amb Imc-W-am-IpI F∂Xpw
A[m¿an-I-amWv; sX‰m-Wv. ssPh-ssh-hn-[y-Øns‚
\ne F∂Xv a‰p Pohn-Pm-e-ß-tfm-Sp≈ \ΩpsS _‘-
Øns‚ Hcp {][m\ kqN-I-am-Wv. hmkvX-h-Øn¬
a\p-jy-kw-kvIm-c-ß-fpsS Ah-iy-L-S-I-amWv ssPh-
ssh-hn[yw F∂ Bi-bw.

ssPh-ssh-hn-[y-Øns‚ \miw

Ign™ GXm\pw Zim-_vZ-ß-fmbn D≠m-bn-́ p≈
P\-kw-Jym-h¿≤\ {]Ir-Xn-hn-̀ h D]-t`mK\nc-°n¬
h¿[-\-bp-≠m-°n-bn-́ p-≠v. CXv temI-Øns‚ ]e-̀ m-
K-ß-fnepw Pohn-h¿K-ß-fp-sSbpw Ah-bpsS Bhm-k-
tI-{µ-ß-fp-sSbpw \mi-Øn\v B°w Iq´n-bn-´p-≠v.
temI-Øns‚ BsI ̀ qhn-kvXr-Xn-bpsS \men-semcp
`mKw-am-{X-ap≈ DjvW-ta-J-e-bn-emWv temI-Ønse
BsI P\-kw-Jy-bpsS \men¬aq∂pw Pohn-°p-∂-Xv.
Cu P\-X-bpsS Bh-iy-ßƒ \nd-th-‰m-\mbn Aan-
X-amb hn`-h-Nq-jWhpw h\-\-io-I-c-Whpw C∂v
hym]-I-am-Wv. `qap-JsØ 50 iX-am\w Pohn-Ifpw
ImW-s∏-Sp-∂Xv DjvW-ta-Jemag-°m-Sp-I-fn-em-b-Xp-

sIm-≠p-Xs∂ Ahn-SsØ kzm`m-hnI Bhm-k-tI-
{µ-ß-fpsS \miw ssPh-a-fi-e-Øn-s\m-∂msIXs∂
Zpc-¥-am-Wv.

`qI-º-ßƒ, sh≈-s∏m-°-w, A·n-]¿h-X-kv̂ p-S-
\-ßƒ, Im´p-Xo, hcƒ® XpS-ßnb {]Ir-Xn-t£m-`-
ß-sfms° kky-˛-P-¥p-Pm-e-ß-fpsS \mi-Øn\pw
AXp-aqew AXm-Xn-S-ß-fnse ssPh-ssh-hn-[y-tim-j-
W-Øn\pw Imc-W-am-Ip-∂p. IoS-\m-in-\n-Ifpw
sslt{Um-Im¿_-Wp-I-ƒ, hnj-en-]vX-amb L\-tem-
l-ßƒ XpS-ßnb a‰v aen-\o-Im-cn-Ifpw Zp¿_-ehpw
teme-hp-amb Pohn-h¿K-ßsf \in-∏n-°p-∂p.

Hcp {]tZ-isØ kzm`m-hnI Bhm-k-hy-h-ÿ-
bpsS `mK-a-√m-ØXpw F∂m¬ as‰-hn-sS-\nt∂m
FØn-b-Xp-amb kky-̨ -P-¥p-h¿K-ß-sf-bmWv sshtZ-
inI Poh-PmXn (Exotic Species) F∂p hnfn-°p-∂-Xv.
{]mtZ-inI Bhm-k-hy-hÿ-I-fn-te°v CØ-c-Øn¬
FØp∂ h¿K-ßƒ ]e-t∏mgpw AXm-Xn-S-ß-fnse
X\Xp ssPh-k-aq-l-ß-fpsS I\Ø \mi-Øn\p
Imc-W-am-Ip-∂p-≠v. DZm: B{^n-°≥ ]mb¬ (Water

Hyacinth) \ΩpsS Pem-i-b-ß-fn¬ hym]n-®Xv Imb-
ep-I-fpsS ASn-Ø-́ n-te°v kqcy-{]-Im-i-sa-Øp-∂Xv
Ipd-bv°p-∂-Xn\v Imc-W-am-bn-´p-≠v. CXv \nc-h[n
kq£va-Po-hn-I-sfbpw Ahsb B{i-bn-°p∂ a‰p
Pohn-h¿K-ß-sfbpw tZmj-I-c-ambn _m[n-®n-´p-≠v.
AXp-t]m-se-Xs∂ B{^n-°≥ H®v, ]m¿Øo-\nbw
]p√v, ... DZm-l-c-W-ßƒ C\nbpw Is≠-Øm≥ {ian-
°p-at√m.

Ign™ GXm\pw Zim-_vZ-ß-fmbn ISp-h, B\,
Im≠m-ar-Kw, apX-e, an¶v (Hcn\w \o¿\m-b), \nc-h-
[nbmb ]£nIƒ Ch-sbsbm-s°bpw h≥tXm-Xn-
emWv \mbm-´p-Im¿ \n¿Zbw sIms∂m-Sp-°n-b-Xv.
sImºv, XpI¬, \J-ßƒ, Xqh¬ F∂n-h-bvs°ms°
th≠n-bmWv Cu {Iqc-X-I-sfms°bpw. ]e Pohn-
h¿K-ß-sfbpw hwi-\m-i-̀ o-j-Wn-bn-te°v X≈n-hn-Sp-
∂-Xn\v CXv Imc-W-am-bn-́ p≠v.

{]Ir-Xn-sbbpw {]Ir-Xn-hn-̀ -h-ß-sfbpw kwc-£n-
°p-∂-Xn-\p-th-≠n-bp≈ A¥m-cmjv{S kwL-S-\ ˛̨
C‚¿\m-j-W¬ bqWn-b≥ Hm v̂ t\®¿ B‚ v \mNz-
d¬ dntkmgvkv IUCN hwi-\m-i-`o-jWn t\cn-Sp∂
kky-ß-fp-sSbpw P¥p-°-fp-sSbpw kwc-£-Wm¿Yw
Ahsb aq∂p hn`m-K-ß-fmbn Xncn-®n-́ p-≠v.

hwi-\m-i-̀ o-jWn t\cn-Sp∂ Pohn-h¿K-ßƒ
`qap-J-Øp-\n∂pw XpS-®p-\o-°-s∏-Sm≥ km[y-X-

bp≈/A\yw\n∂p-t]m-Im≥ km[y-X-bp≈ Pohn-
h¿K-ß-fmWv Cu hn`m-K-Øn¬ Dƒs∏-Sp-∂-Xv. IUCN

BtKm-f-X-e-Øn¬ hwi-\mi ̀ oj-Wn-t\-cn-Sp∂ Pohn-
h¿K-ß-fpsS hnh-c-ßƒ Nph-∏p-]-́ n-I-bmbn (Red List)

{]kn-≤o-I-cn-°p-∂p.
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hwi-\m-i-km-[y-X-bp≈ Pohn-h¿K-ßƒ
kwc-£-W-Øn-\p≈ {]h¿Ø-\-ßƒ ssIs°m-

≠n-s√-¶n¬ A\-Xn-hn-Zq-c-̀ m-hn-bn¬ hwi-\miw kw -̀
hn-t®-°m-hp∂ Pohn-h¿K-ß-fmWv Cu hn`m-K-Øn¬
Dƒs∏-Sp-∂-Xv. Ch-bpsS FÆw Xosc Ipd-™p-t]m-
bn-´p-≈-Xn-\m¬ kwc-£Ww IqSmsX Ch \ne-
\n¬°m≥ km[yX Ipd-hm-Wv.

A]q¿h-Po-hn-h¿K-ßƒ
temIØv Cu Pohn-h¿K-ß-fpsS FÆw Xosc-°p-

d-hm-Wv; ]cn-an-X-amb {]tZ-i-ß-fntem AXn-hn-kvXr-
X-amb {]tZ-iß-fn¬ Aßn-ßmtbmam{Xw ImW-s∏-
Sp-∂ Pohn-h¿K-ß-sf-bmWv Cu hn`m-K-Øn¬ Dƒs∏-
Sp-Øn-bn-́ p≈Xv.

ssPh-ssh-hn[y kwc-£Ww

a\p-jys‚ \ne-\n¬∏n\v ssPh-ssh-hn[yw Gsd
{][m-\-am-Wv. F√m Poh-Pm-e-ßfpw XΩn¬ Gsd

Nn{Xw 16.3 ˛̨  sk≥tI-cnb sk_m-Ãn-s\bv
AK-kvXy-Iq-S-Øn¬ ImW-s∏-Sp∂ AXo-h-hw-i-\m-i

-̀ o-jWn t\cn-Sp∂ Hcn\w ]qhv

Nn{Xw 16.2 ̨ ˛ Nph∂ ]m≥U ̨ ˛ hwi-\m-i-`o-jWn
t\cn-Sp∂ Hcp Pohn

Nn{Xw 16.4 : lwt_m-Uv´nb Un°m≥kv s_Õv ̨ ˛
]›n-a-L-́ -Ønse Hcp X\Xv A]q¿h hr£-bn\w

ASpØ _‘-am-Wp-≈-Xv. AXp-sIm-≠p-Xs∂ Hcp
Poh-h¿K-Øn-\p-≠m-Ip∂ BLmXw a‰p-≈-h-cpsS
k¥p-en-Xm-h-ÿ-sb _m[n-°pw. kky-P-¥p-h¿K-ß-
fpsS hwi-\miw ]cn-ÿn-Xn-bpsS A]-N-b-Øn\pw
AXp-hgn a\p-jys‚ \ne-\n¬∏pXs∂ A]-I-S-Øn-
em-Ip-∂-Xn\pw Imc-W-am-Ipw. \ΩpsS ssZ\w-Zn-\-{]-
h¿Ø-\-ßfpw hnI-k\ ]≤-Xn-I-fp-sams° kpÿn-
chpw ]cn-ÿnXn kulr-Z-]-c-hp-ambn ]p\-{I-ao-I-cn-
°m\pw ]cn-ÿnXn kulm¿±-]-c-amb {]h¿Ø-\-
ßƒ kzoI-cn-°m\pw P\-ßsf ASn-b-¥n-c-ambn  ]Tn-
∏n-t°-≠-Xp-≠v. Xt±-i-hm-kn-I-fmb P\-k-aq-lß-fp-
sSbpw hy‡n-I-fp-sSbpw kl-I-c-W-tØm-sSbpw
]¶m-fn-Ø-tØm-sSbpw am{Xta CØ-c-Øn¬ kpÿn-
c-kw-c-£W am¿K-ßƒ Ah-ew-_n-°m≥ Ignbq
F∂v C∂v Gsd-°p-sd F√m-h¿°pw t_m[y-s∏´
Imcy-am-Wv. CXn\v {]mtZ-in-I-amb kwhn-[m-\-ßƒ
hnI-kn-∏n-t°-≠-Xp-≠v. Poh-Pm-e-ß-fp-sStbm Ah-
bpsS hmk-ÿm-\-ß-fp-sStbm kwc-£-W-tØ-°mƒ
{][m-\-s∏´ {]iv\-amWv kwc-£-W-{]-{In-b-bpsS
XpS¿®.

1992 PqWn¬ {_ko-ense dntbm Un Pss\-tdm-
bn¬h®v \S∂ D®-tIm-Sn-bn¬ a‰v 155 cmjv{S-ß-tfm-
sSm∏w C¥ybpw Hcp Icm-dn¬ H∏p-h-bv°p-I-bp-
≠mbn. CXp-{]-Imcw ssPh-ssh-hn-[y-kw-c-£-W-Øn-
\mbn Xmsg ]d-bp∂ am¿K-ßƒ Ah-ew-_n-t°-≠-
Xm-sW∂v \n¿tZ-in-°p-I-bp-≠m-bn:

(i) hwi-\m-i-`o-jWn t\cn-Sp∂ Pohn-h¿K-ß-
fpsS kwc-£-W-Øn-\m-bp≈ \S-]-Sn-Iƒ
ssIs°m-≈-Ww.

(ii) Poh-Pm-e-ßƒ A\yw-\n∂pt]mIp-∂Xp XS-
bp-∂-Xn\v IrXy-amb Bkq-{X-Whpw ]cn-]m-
e\hpw Bh-iy-am-Wv.
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(iii) sshhn-[y-am¿∂ ̀ £y-hn-f-Iƒ, Imen-ta-bv°-
en-\m-h-iy-amb kky-ßƒ, XSn Bh-iy-
ßƒ°p≈ hr£-ßƒ, I∂p-Im-en-Iƒ,
Ah-bpsS h\y-_-‘p-°ƒ F∂n-hsb kwc-
£n-°-Ww.

(iv) Hmtcm cmPyhpw Ahn-SsØ Pohn-h-¿K-ß-
fpsS h\y-_-‘p-°-fpsS Bhm-k-tI-{µ-ßƒ
Is≠-Øp-Ibpw Ah-bpsS kwc-£Ww Dd-
∏p-h-cp-Øp-Ibpw sNø-Ww.

(v) Pohn-h¿K-ßƒ hf-cp-Ibpw {]P-\\w \S-Øp-
Ibpw Ip™p-ßsf t]m‰n-h-f¿Øp-Ibpw
hn{i-an-°p-Ibpw sNøp∂ kz`m-hnI Bhm-
k-tI-{µ-ßsf kwc-£n-t°-≠-Xm-Wv.

(vi) h\y-Po-hn-I-fp-sSbpw h\-k-ky-ß-fp-sSbpw
A¥m-cm-jv{S-hym]\w \nb-{¥n-°p-I.

{]mIrXnI AXn-cp-Iƒ°p-≈n¬ Pohn-h¿K-ß-
fpsS kwc-£-Whpw hyXy-kvX-Po-hn-h¿K-ß-fpsS
hym]-\hpw e£y-am-°n-bmWv C¥ym Kh¨sa‚ v
1972˛¬ h\y-Pohn BIvSv (kwc-£-Ww) ]mkm-°n-
b-Xv. CXns‚ ASn-ÿm-\-Øn-emWv cmPy-Øns‚ Xnc-
s™-Sp-°-s∏´ `mK-ß-fn¬ tZiotbm-Zym-\-ßfpw,

h\y-Po-hn-k-t¶-X-ßfpw, ssPh-a-fie dnk¿hp-Ifpw
{]Jym-]n-®n-́ p-≈-Xv. ssPh-a-fi-e-ß-fpsS hni-Zmw-i-
ßƒ C¥y: ̀ uXnI ]cn-ÿnXn (NCERT, 2006) F∂
]pkvX-I-Øn¬ \¬In-bn-́ p-≠v.

DjvW-ta-J-e-bn¬ ÿnXn sNøp∂ Nne cmPy-ßƒ
ssPh-ssh-hn-[y-Øm¬ kar-≤-am-Wv. saKm ssUth-
gvkn‰n sk‚-dp-Iƒ F∂mWo cmPy-ßƒ Adn-b-s∏-
Sp-∂-Xv. CØ-c-Øn¬ 12 cmPy-ß-fp-≠v. saIvkn-t°m,
sImfw-_n-b, CIz-tUm¿, s]dp, {_ko¬, tImwtKm
sUtam-{Im-‰nIv dn∏-ªn-Iv, aU-Km-kvI¿, ssN\, C¥y,
ate-jy, C≥tUm-t\-jy, Bkvt{S-enb F∂n-hn-S-ß-
fn-emWv Cu tI{µ-ßƒ ÿnXn  sNøp-∂-Xv.

hwi-\m-i-̀ o-jWn G‰-hp-a-[nIw \ne-\n¬°p∂
{]Ir-Xn-teme {]tZ-i-ß-fnse hn`-h-ß-fpsS kwc-
£Ww ap≥\n¿Øn C‚¿\m-j-W¬ bqWn-b≥
t^m¿ Zn I¨k¿th-j≥ Hm v̂ t\®¿ B‚ v \mNz-
d¬ dntkm-gvkkv (IUCN) Nne {]tZ-i-ßsf ‘ssPh-
ssh-hn[y AXn-hr≤ntaJ-e-Iƒ’ (Biodiversity hot

spots) Bbn Is≠Ønbn´p≠v (Nn{Xw 16.5). kky-
Pm-e-ß-fpsS C\-Øns‚ ASn-ÿm-\-Øn-emWv AXn-
hr-≤n-ta-J-e-Isf \n¿h-Nn-°p-∂-Xv.

Nn{Xw 16.5: temI-Ønse Bhmk ‘AXn-hr-≤n-ta-J-e-Iƒ’
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1. icn-bp-Øcw Xnc-s™-Sp-sØ-gp-Xp-I.

  (i) ssPh-ssh-hn-[y-kw-c-£Ww F¥n-\p-th≠n?

(a) arK-ßƒ (c) kky-ßƒ

(b) P¥p-°fpw kky-ßfpw (d) F√m Poh-Pm-e-ßfpw

 (ii) \mtim-∑p-J-amb Pohn-h¿K-ßƒ F∂Xv:

(a) a‰p-≈-hbv°v ̀ oj-Wn-bm-bh

(b) ISp-hbpw knwlhpw

(c) [mcmfw FÆ-ap-≈h

(d) hwi-\miw kw -̀hn-°m≥ km[y-X-bp-≈h

(iii) tZio-tbm-Zym-\-ßfpw h\y-Po-hn-k-t¶-X-ßfpw Bcw-̀ n-®-Xns‚ Dt±iw:

(a) hnt\mZw (c) hf¿Øp-ar-K-ßƒ

(b) th -́bm-S¬ (d) kwc-£Ww

(iv) kar-≤-amb ssPh-ssh-hn-[y-ap-≈Xv:

(a) DjvW-ta-Je (c) antXmjvWtaJe

(b) {[ph-{]-tZ-i-ßƒ (d) kap-{Z-ßƒ

(v) 1992˛se ̀ ua D®-tImSn \S∂ cmPy-taXv?

(a) bp.sI. (c) {_ko¬

(b) saIvknt°m (d) ssN\

2. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 30 hm°p-I-fn¬ Ihn-bmsX DØ-c-sa-gp-Xp-I:

(i) F¥mWv ssPhssh-hn[yw?

(ii) ssPhssh-hn-[y-Øns‚ hnhn[ Xe-ß-tfh?

(iii) ‘AXn-hr-≤n-ta-Je’ F∂-Xp-sIm≠v \nßƒ a\- n-em-°p-∂-sX¥v?

(iv) a\p-jy-cm-in°v arK-ß-fpsS {]m[m-\y-sa¥v?

(v) ‘sshtZ-inI Pohn-h¿K-ßƒ’ F∂-Xp-sIm≠v \nßƒ A¿Y-am-°p-∂-sX¥v?

3. NphsS \¬In-bn-́ p≈ tNmZy-ßƒ°v 150 hm°p-I-fn¬ Ihn-bmsX DØ-c-sa-gp-Xp-I:

(i) {]Ir-Xn-bpsS {Iaw cq]-s∏-Sp-∂-Xn¬ ssPh-ssh-hn-[y-Øns‚ ]s¶¥v?

(ii) ssPh-ssh-hn-[y-Øns‚ \mi-Øn-\p≈ apJy-Im-c-W-ßƒ Fs¥ms°? Ah XS-bp-∂-Xn-
\mbn ssIs°m-≈-mhp∂ \S-]-Sn-I-sf-s¥ms°?

t{]mPIvSv {]h¿Ø\w
\nß-fpsS kwÿm-\-Ønse ssPh-a-fi-e-ßƒ, h\y-Pohn kt¶-X-ßƒ, ssPh-a-fie
dnk¿hp-Iƒ F∂n-h-bpsS ÿm\w C¥y-bpsS cq]-tc-J-bn¬ AS-bm-f-s∏-SpØn t]cv \¬IpI.

Bhm-k-hy-h-ÿ-bn¬ {]mY-an-I-amb D¬]m-Z\w
\n›-bn-°p∂h F∂ \ne-bn¬ kky-ßƒ Gsd
{]m[m-\y-a¿ln-°p-∂p. H´p-an° AXn-hr-≤n-ta-J-e-I-
fnepw kº-∂-amb h¿K-ssh-hn[yw, hmWn-Py-{]m-[m-
\y-ap≈ XSn, hnd-Iv, Irjn-bn-S-ßƒ, Blmcw F∂n-
h-bp-≠v. DZm-l-c-W-Øn-\v, aU-Km-kvI-dnse kky-P-
¥p-h¿K-ß-fn¬ 85 iX-am-\-tØm-fhpw temI-Øns‚

CX-c-̀ m-K-ß-fn-seßpw C√m-Ø-h-bm-Wv. kº-∂-cm-
Py-ß-fnse AXn-hr-≤n-ta-J-e-Iƒ ]eXcw kΩ¿Z-
ßƒ A`n-ap-Jo-I-cn-°p-∂p-≠v. lhmbv Zzo]p-I-fnse
khn-ti-j-amb ]e kky-P-¥p-Pm-e-ßfpw hnI-k\-
{]-h¿Ø-\-ßƒaqehpw ]pXnb h¿K-ßsf hym]n-
∏n®-Xp-aq-ehpw C∂v ̀ oj-Wn-bn-em-Wv.

tNmZy-ßƒ


