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2.1 BapJw

\mw A[n-h-kn-°p∂ `qan \nc-h[n {]tXy-I-X-Iƒ {]Z¿in-∏n-°p∂ Hcp
tPymXn¿tKmf-am-Wv. `qan-bpsS \n¿an-Xn, B¥-cnI LS-\, ]q¿∆-Ime Ncn-{Xw,
\nc-¥c ]cn-Wmaw F∂n-hsb-sb√mw Ipdn®v ]T\w \S-Øp∂ Hcp imkv{X-im-
J-bmWv `qhn⁄m-\obw F∂v H∂mw A[ym-b-Øn¬ \mw a\- n-em-°n-bn-´p-≠v.
\ΩpsS `qan kuc-bqY-Ønse Hcw-K-amWv. Cu kuc-bqYw £oc-]Yw (Milky

Way)F∂ t]cn-e-dn-b-s∏-Sp∂ Hcp AXn-_r-l-Ømb Kyme-Ivkn-bnse (Galaxy)

Hcw-K-am-Wv. C°m-c-W-Øm¬ `qssh⁄m-\nI]T-\-Øns\mcmapJw F∂
\nebn¬ kuc-bq-Y-sØ-°p-dn®pw AXn-_r-l-Ømb {]]-©-sØ-°p-dn®pw, Ah-
bnse FÆ-a‰ Zi-e-£-°-W-°n\v hcp∂ \£-{X-ß-sf-°p-dn®pw {Kl-ß-sf-°p-
dn®papff ASn-ÿm-\-]-c-amb Adnhv A`n-e-j-Wo-b-am-Wv.

\nc-h[n \£{Xk©-b-ßƒ, Kyme-Ivkn-Iƒ XpS-ßn-bh Dƒs∏-Sp∂ {]]-©-
sØ-°p-dn®v \ap°v D≠m-bn-cp∂ Ah-t_m[w Ign™ GXm\pw iX-I-ß-fn¬
]p\¿hn-Nn-¥-\-Øn\pw X¬^-e-am-bp-ff kaqe]cn-h¿Ø-\-Øn\pw hnt[-b-am-
bn-Øo¿∂p.

KymeIvkn (Galaxy) F∂ ]Zw-sIm≠v \mw hnh-£n-°p-∂Xv \£-{X-ßƒ,
s\_ype XpS-ßn-bh tN¿∂p cq]-sa-Sp -°p∂ AXn-_r-l-Ømb Hcp
kwL-mX-amWv. _rlØmb {]]-©-Ønse sNdnb Xpcp-ØpIfmbn ]cn-K-Wn-
°m-hp-∂- CØcw \£-{X-cm-Pn-Iƒ (Kyme-Ivkn) kam-\-amb {]]© Xpcp-Øp-I-
fn¬ \n∂pw H∂n-t\m-sSm∂v hf-sc-tbsd Zqc-ß-fn¬ hn\ykn-°-s∏-´mWv ImW-
s∏-Sp-∂-Xv. kqcy\pw, AXns‚ IpSpw-_mw-K-ß-fmb {Kl-ßfpw £oc-]-Y-sa∂
t]cn-e-dn-b-s∏-Sp∂ Hcp \£-{X-cm-Pn-bpsS ̀ mKamWv.  CXns‚ hymkm¿[w 100,000
apX¬ 150,000 hsc- {]Imih¿jamsW∂mWv IW-°m-°-s∏-́ n-cn-°p-∂-Xv. tPymXn-
imkv{XcwKØv ssZ¿Ly-Øns‚ GI-I-ambn D]-tbm-K-n®p hcp∂ ]ZamWv {]Im-
i-h¿jw F∂ t]cn-e-dn-b-s∏-Sp-∂-Xv. AXm-bXv Hcp h¿j-w sIm≠v iq\y-X-bn-
eqsS {]Imiw k©-cn-°p∂ Zqc-Øn\v Xpey-am-WnX.v {]Imiw Hcp sk°‚n¬
k©-cn-°p∂ Zqcw 3,00,000 Intem-ao-‰¿ BIp-∂p(Velocity of light). AXp-sIm≠v
Hcp h¿j-°mew sIm≠v {]Imiw k©-cn-°p∂ Zqcw 95,00,000,000,000 Intem-ao-
‰¿ BsW∂v IW-°m-°mw.

2 `qan-bpsS DXv -̀hhpw B¥-cnI LS-\bpw
(ORIGIN AND STRUCTURE OF THE EARTH)
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2.2. kuc-bqYw (Solar System)

Hcp \£-{Xhpw, AXns\ hewhbv°p∂
{]]©hkvXp-°fpw AYhm tPymXn¿tKm-f-
ßfpw Dƒs∏-Sp∂Xpamb hyql-sØ-bmWv
kuc-bqYw F∂v hnfn-°p-∂-Xv. \ΩpsS kuc-
bq-Y-Øn¬ kqcy-s\∂v \mw hnfn-°p∂ \£-
{Xhpw, AXns\ hew hbv°p∂ kakvX
{]]©hkvXp°fpw Dƒs∏-Sp-∂p. CXn¬ 8
{Kl-ß-fpw, \ΩpsS N{µ-s\-t∏m-se-bp-ff
170˛Hmfw D]-{K-l-ß-fpw, \nc-h[n Ipf-f≥
{Kl-ßfpw, FÆ-a‰ On∂-{K -l-ßfpw
(On∂{Kl-ß-fn¬ ]e-Xn\pw Ah-bpsS D]-
{K-l-ßfpw D≠v), [qa-tI-Xp-°-fpw lna-J-fi-
ßfpw, km{µX Ipd-™Xpw, {Kl-ß-fpsS
k©mc]Y-ßƒ°n-S-bn¬ h¿Øn-°p∂Xp-
amb hmX-I-ß-fpw s]mSn-]-Seßfpw Dƒs∏-
Sp-∂p. £oc]Y-sa-∂-dn-b-s∏-Sp-∂Xpw {`aWw sNøp-∂-Xp-amb Kyme-Ivkn-bn¬
(galaxy)\£-{X-ßƒ N{Im-Imc-am-bn-´mWv hn\y-kn-°-s∏-´n-cn-°p-∂-Xv. AXnse
Hmdn-b¨ lkvXw (Orion arm)F∂ t]cn-edn-b-s∏-Sp∂ N{Im-Im-c-l-kvX-Øns‚
Acn-In-em-bn-´mWv {]]-©-Øn¬ \ΩpsS kucbq-Y-Øns‚ ÿm\w. £oc]Y
Kyme-Ivkn-bpsS (Milky Way galaxy) tI{µ-Øn¬ \n∂pw GI-tZiw 28,000 {]Im-i-
h¿jw Zqc-Øn-emWv \ΩpsS kuc-bqYw ÿnXn-sN-øp-∂-Xv (Nn{Xw 2.1) kuc-bq-
Y-Øn\v £oc-]-Y-Øns‚ tI{µsØ Hcp XhW {]Z-£nWw sNøp-hm≥ 220 apX¬
250 Zi-e£w h¿j-ßƒ th≠n hcp-sa-∂mWv IW-°m-°n-bn-´p-f-f-Xv. \ΩpsS
kuc-bqYw t]mep-ff Zi-e-£-°-W-°n\v kuc-bq-Y-ßƒ £oc-]Y Kyme-Ivkn-
bn¬ Dƒs∏-Sp-∂p-≠v. AXp-t]mse {]]-©-sam-´msI FÆ-a‰ Kyme-Ivkn-Ifpw
\ne-\n¬°p-∂-Xmbn Is≠-Øn-bn-´p-≠vv.

kuc-bq-Y-Øns‚ tI{µw kqcy-\m-Ip-∂p. kuc-bq-Y-Øns‚ samØw ]nfi-Øns‚
Gdn-b-Iqdpw kqcy-\n-emWv tI{µo-I-cn-®p- Im-W-s∏-Sp-∂-Xv. {Kl-ß-tfbpw kuc-
bq-Y-Ønse a‰v  AwK-ß-tfbpw kqcy≥ AXn-i-‡-amb Kpcp-Xzm-I¿j-W-Øn\v
hnt[-b-am-°p-∂p. 4.6 iX-tImSn (_ney¨) h¿j-ßƒ°v apºmWv \ΩpsS
kucbqYw cq]w sIm-≠n-´p-f-f-Xv. _p[≥, ip{I≥ F∂o c≠v {Kl-ßƒ `qan-bp-
tS-Xn-s\-°mƒ ASpØ {`aW ]Y-Øn-emWv kqcys\ hebw sNøp-∂-Xv.

kqcy-t\mSv ASpØv ImW-s∏-Sp∂ _p[≥, ip{I≥, ̀ qan, sNm∆ F∂o \mev {Kl-
ßsf `ua-{K-l-ßƒ (Terrestrial Planets)F∂v hnfn®p hcp-∂p. Cu {Kl-ß-
fpsSsb√mw D]-cn -Xew Jcm-h-ÿ-bn -ep -ff ine-I-fm¬ \n¿an -X-am -Wv.

Nn{Xw 2.1 £oc-]Y Kyme-Ivknbpw

kqcys‚ ÿm\hpw
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kqcy-\n¬ \n∂pw Xmc-X-tay\  AIse-
bmbn {`aWw sNøp∂ sNm∆ {Kl--
Øns‚ k©mc]Y-Øn\pw A∏p-d-ap-ff
_mly-{K-l-ß-fmb hymgw (Pq∏n‰¿),
i\n (kmt‰¨) F∂o {Kl-ßsf
hmXI`oa≥am¿ (Gas giants) F∂pw kqcy-
\n¬ \n∂v G‰hpw AIse {`a-W-]-Y-ß-
fp≈ bpdm-\-kv, s\]vSyq¨ F∂o {Kl-
ßsf sFkv ̀ oa≥am¿ (Ice giants)F∂pw
hnfn-°p-∂p.

tIm∏¿ \n°-kns‚ (1473˛1553) Ime-L´w hsc F√m tPymXn¿tKm-f-ßfpw ̀ qan°v
Np‰p-amWv ]cn-{I-aWw sNøp-∂-sX-∂mWv s]mXpsh hniz-kn-®n-cp-∂-Xv. Cu Bi-
bw `ua-tI-{µo-IrX k¶¬∏w (Geocentric Concept)F∂ t]cn¬ Adn-b-s∏-Sp-∂p.
F∂m¬ Keo-entbm (1564˛1642) Zqc-Z¿in\n I≠p-]n-Sn-®-tXmSpIqSn Cu Bibw
sX‰m-sW∂v Is≠-Øn. kqcy-\mWv kuc-bq-Y-Øns‚ tI{µw F∂pw ̀ qan-bpƒs∏-
Sp∂ {Kl-ßƒ kqcys‚ Np‰p-amWv {]Z-£nWw sNøp-∂-sX∂pw \nco-£-W-ß-
fn-eqsS sXfn-bn-°-s∏-´p. C∂v \ne-hn-ep≈ Cu Bi-bsØ kuc-tI-{µo-IrX
k¶¬∏w (heliocetric concept) F∂p ]d-bp-∂p.

kqcy-s\∂ tI{µsØ (Focus) ASn-ÿm-\-am°n, sa¿°pdn Hgn-sI-bp-ff F√m
{Kl-ßfpw Zo¿L-hr-Øm-Ir-Xn-bn-ep-ff (ellipse) k©m-c-]-Y-ßfneq-sS-bm-Wv (orbit)

kqcy\v Np‰pw ]cn-{I-aWw sNøp-∂Xv. (Nn{Xw 2.2) F∂m¬ kqcy-t\mSv G‰hpw
ASpØv ImW-s∏-Sp∂ _p[s‚ (sa¿°p-dn-) k©mc]Yw Gsd-°psd hrØm-Ir-
Xn-bn-emWv (Circular Orbit). F√m {Kl-ßfptSbpw k©mc]Y-ßƒ Gsd-°psd
Htc X-e-Øn-emWv hn\y-kn-°-s∏-´n-cn-°p-∂-Xv. (kqcys‚  DØ-c{[p-h-Øns‚ Zni-
bn¬ \n∂v ho£n-®m¬ {Kl-ß-fpsS k©mcZni FXn¿L-Sn-Imc Zni-bn¬
(anticlockwise) Bbn-cn-°pw) _p[≥, ip{I≥, bpdm-\kv  F∂nh Hgn-sI-bp-ff a‰v
{Kl-ßƒ {`aWw sNøp∂Xpw Cu Zni-bn¬ Xs∂-bm-bn-cn-°pw.

s\]vSyq-Wn\v ]pdØp-ff Iyq∏¿ s_¬´v (Kuiper belt) F∂-dn-b-s∏-Sp∂ Jca™v
\nd™ ta-J-e-bn-emWv ̀ qcn-̀ mKw Ipf-f≥ {Kl-ß-fp-sSbpw k©mc-]Y-ßƒ ÿnXn-
sNøp∂Xv. \nc-h[n [qa-tI-Xp-°-fpsS D¤h ÿm\w IqSn-bmWv Cu taJe.
an°hmdpw F√m {Kl-ßƒ°pw c≠v D]-{K-l-ßƒ°pw Ipf-f≥ {Kl-ßƒ°pw
Ah-bp-tS-Xmb hmbpafießƒ D≠v.

`qan-bn¬ \n∂pw kqcy-\n-te-°p-ff icm-icn Zqcw 149.60 Zi-e£w (Million)  Intem-
ao-‰¿ BIp-∂p. Cu ZqcsØ tPymXn-imkv{X GIIw (Astronomical Unit) F∂v
hnfnbv-°p-∂p. CXns\ kqNn-∏n-°m≥ ‘AU’ F∂ Npcp-s°-gpØv D]-tbm-Kn®p hcp-
∂p. kuc-bq-Y-Øn¬ AIew Af-°p-∂-Xn\v Cu GI-I-amWv D]-tbm-Kn®p hcp-
∂-Xv. Hcp ‘AU’ F∂v ]d-bp-∂Xv kqcy-\n¬ \n∂v `qan-bn-te-°p-ff icm-icn AI-
e-amWv  (150 Zi-e£w Intem-ao-‰¿).  Ata-cn-°≥ _ln-cm-Imi ÿm]\amb

Nn{Xw 2.2. {Kl-ß-fpsS Zo¿LhrØm-Ir-Xn-bn-ep≈

k©mc]Yw
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\mk (NASA) bpsS thmtb-P¿ ̨ 1,  thmtb-P¿˛2 F∂nh-bmWv kuc-bq-Y-Øns‚
]pdw`mK-sØ-°p-dn-®p-ff ]cy-th-£-WØn-\mbn BZy-ambn Ab® _ln-cm-Imi
hml-\-ßƒ (Space crafts)

2.2.1 kqcy≥ (The Sun)

kucbqY-Øns‚ tI{µ-amb kqcy≥ Hcp \£-{X-am-Wv. Cu \£-{X-Øns‚ _mly-
a-fiew Jcm-h-ÿ-bn¬ A√ ÿnXn-sNøp-∂-Xv. Xo{h-amb Xm]-Øm¬ Atbm-
Wo-I-cn-°-s∏´ hmXI afie-am-bn-´mWv Cu _mlyafiew ÿnXnsN-øp-∂Xv.
kqcys‚ hymkm¿[w 6,95,508 Intem-ao-‰¿ BIp-∂p. CXv `qan-bsS hymkm¿-
[Øns‚ 110 aSßm-Wv. kqcys‚ samØw hym]vX-Øn-\p-≈n¬ GI-tZiw Hcp
Zi-e£w `qan-Iƒ Dƒs°m-≈n-°m≥ km[n°pw. kqcys‚ ]nfiw `qan-bpsS
]nfi-Øns‚ GI-tZiw 3,30,000 aSßv A[n-I-am-Wv. CXv samØw kucbqY-
]nfi-Øns‚ 99.86 iX-am-\-tØmfw hcpw. kuc-]n-fi-Øns‚  ¾ ̀ mKw ssl{U-
P\pw tijn® `mKw Gsd-°psd loenbw hmX-Ihpw BIp-∂p. IqSmsX Xmc-X-
tay\ `mc-°q-Sp-X-ep-ff aqe-I-ß-fmb HmIvkn-P≥, \ntbm¨, Im¿_¨, Ccpºv
F∂nh Dƒs∏-sS-bp-ff a‰p aqe-I-ßƒ GI-tZiw 1.69 iX-am-\-tØmfw ImW-s∏-
Sp-∂p. kqcy-\n¬ F√m hmX-I-ßfpw, aqe-I-ßfpw Atbm-Wp-I-fpsS cq]-Øn-emWv
ÿnXn-sN-øp-∂-Xv. Db¿∂ tXmXn-ep-ff Kpcp-Xzm-I¿jW _ew Atbm-Wp-Isf
XΩn¬ Hmt∂m-sSm∂v _‘n-∏n®v \n¿Øp-∂p. CXv kqcytI{µ-Øn¬ \ne-
\n¬°p∂ Db¿∂ a¿±-Øn\pw Dujvam-hn\pw Imc-W-am-Ip-∂p. kqcy≥ Hcp Jc-
cq-]-Øn-ep-ff tPymXn¿tKm-f-a√mØXn\m¬ CXns‚ hyXykvX `mK-ßƒ
hyXykvX thK-X-bn¬ BWv {`aWw sNøp-∂-Xv. kqcys‚ a[y-tcJm {]tZ-iØv
Hcp {`aWw ]q¿Øn-bm-°m≥ 25 Znh-khpw, {[ph {]tZ-i-ß-fn¬ 36 Znh-khpw
th≠n-h-cp∂p. kqcys‚ D]-cn-̀ m-KsØ Dujvamhv GI-tZiw 57250 C t\mS-Sp-ØmWv.
AI-°m-ºnse Dujvamhv GI-tZiw 15 Zi-e£w Un{Kn sk¬jykv BsW∂mWv
IW-°m-°-s∏-´n-´p-≈-Xv.

{]]-©sØ samØ-ambn ]cn-K-Wn-°p-tºmƒ kqcy\v A{X KWy-amb {]m[m\yw
H∂pw Xs∂-bn√, F∂m¬ kuc-bq-Y-Øn¬ kqcy\v {]Yaÿm\-am-Wp-f-f-Xv. ̀ qan-
bnse Du¿PØns‚ {][m\ Dd-hnSw kqcy-\m-Ip-∂p. `qan-bnse an°-hmdpw F√m
`ua{]h¿Ø-\-ßƒ°pw Bh-iy-amb Du¿P-Øns‚ ZmXmhv kqcy-\m-Ip∂p. Im‰v,
Xnc -am -e -Iƒ, kap - {Z -P -e - {] -hm -l-ßƒ, h¿j-]m -Xw, Imem -hÿm
hyXn-bm\w F∂n-h-bvs°√mw NmeI-i‡n e`y-am-Ip-∂Xv kutcm¿P-Øn¬ \n∂m-
Wv. ̀ qan-bnse sshhn-[y-am¿∂ Poh-Pm-e-ß-fpsS \ne-\n¬∏n\v tlXp-hmbn h¿Øn-
°p-∂Xpw kqcy-\m-Wv.

2.2.2. {Kl-ßƒ (Planets)

F´v {Kl-ßƒ BWv kuc-bq-Y-Øn¬ Df-f-Xv. _p[≥ (sa¿°p-dn), ip{I≥ (ho\-
kv), `qan, (F¿Øv) sNm∆ (am¿gvkv), hymgw (Pq∏n-‰¿), i\n (kmt‰¨), bpdm-
\kv, s\]vSyq¨ F∂n-h-bmWv F´v {Kl-ßƒ.  kqcy-t\mSv G‰hpw ASpØv
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ImW-s∏-Sp-∂Xv _p[\pw, kqcy-\n¬ \n∂v G‰hpw AIse ImW-s∏-Sp-∂Xv
s\]vSyqWpw BIp-∂p Nn{Xw (2.3). kuc-bq-Y-Ønse G‰hpw henb {Klw
hymghpw G‰hpw sNdnbXv _p[\pw BIp-∂p. G‰hpw NqSv IqSnb {Klw ip{I-
\mWv (icm-icn Dujvamhv 465OC)

Nn{Xw 2.3 ̨  kqcy\pw kuc-bq-Y-Ønse {Kl-ßfpw

kucbq-Y-Ønse {Kl-ßsf kw_-‘n-®p≈
{]k-‡-amb Nne hkvXp-X-Iƒ

{Kl-ßsf B¥c{Kl-ßƒ (inner planets) F∂pw _mly{Klßƒ (outer

planets) F∂pw c≠p hn`m-K-ß-fmbn Xcw Xncn-®n-´p-≠v.  BZysØ \mev {Kl-ß-

fmb ̨  _p[≥, ip{I≥, ̀ qan, sNm∆ F∂n-h-bmWv B¥c{Kl-ßƒ AYhm ̀ ua{Kl-

ßƒ. kucbq-Y-Ønse Ah-ti-jn-°p∂ {Klß-fmb hymgw, i\n, bpdm-\-kv,

s\]v‰yq¨ F∂n-h "tPmhn-b≥ {Kl-ßƒ' F∂ t]cnepw Adn-b-s∏-Sp-∂p-≠v.

_p[≥ kqcy-t\mSv G‰hpw ASp-ØXpw, kucbq-Y-Ønse G‰hpw sNdpXpw, `qan-

bpsS D]-{K-l-amb N{µ-t\-°mƒ Ipd®v A[nIw hep-Xp-amb {Kl-am-Wv.  kqcy-

t\mSv hfsc ASpØv ÿnXn sNøp-∂-Xn-\m¬ {]`m-X-k-a-bØpw kmbm” ka-bØpw

_p[s\ \nco-£n-°p-∂Xv {]bmkam-Wv. kqcys\ Hcp XhW {]Z-£nWw sNøm≥

_p[\v 88 Znhkw th≠n hcp-∂p.  _p[s‚ {`aWthKX a‰p≈ {Kl-ß-sf-°mƒ

hf-sc-b-[n-I-am-Wv.  _p[-\nse Hcp kucZn\w `qan-bnse 175.97 Zn\-ßƒ°v Xpey-am-

Wv. kucbq-Y-Ønse G‰hpw NqSv IqSnb {Kl-amWv ip{I≥ F∂v ]d-™p-h-t√m.

{`aW ˛ ]cn-{I-aW Ime-b-f-hp-Iƒ GI-tZiw H∂m-Wv. F¶nepw Hcp ip{I-Zn-\-

Øns‚ ssZ¿Lyw Hcp ]q¿Æ ip{I-h¿j-Øn-t\-°mƒ A[n-I-am-Wv.
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]´nI 2.1. {Kl-ßsf kw_-‘n-®p≈ Nne {][m\ hkvXp-X-Iƒ

{Ia {Kl-Øns‚ kqcy-\n¬ a[y-tc-Job  km{µX Hcp Hcp icm-icn D]-{Kl
\w t]cv \n∂p≈ icn hymkw In.{Kmw/ ]cn-{I-aW {`a-W- Dujvamhv ßfpsS

AIew (In.an) ao‰¿3) Ime-b-fhv Ime-b-fhv (oC) FÆw
(Zie£w (aWn°q¿)
(In.an‰dn¬)

1 _p[≥ 57.9 4,879 5427 88 Znhkw 1407.6 167 0

2 ip{I≥ 108.2 12,104 5243 224 Znhkw -˛5832.5 465 0

3 `qan 149.6 12,756 5514 365
1

4
 Znhkw 23.9 15 1

4 sNm∆ 227.9 6,792 3933 1.9 h¿jw 24.6 ˛65 2

5 hymgw 778.6 1,42,984 1326 11.9 h¿jw 9.9 ˛110 67

6 i\n 1433.5 1,20,536 687 29.5 h¿jw 10.7 ˛-140 62

7 bpdm-\kv 2872.5 51,118 1271 84 h¿jw ˛17.2 ˛195 27

8 s\]v‰yq¨ 4495.1 49,528 1638 164.9 h¿jw 16.1 ˛200 14

{`aW Ime-b-fhnse s\K-‰ohv Nn”w kqNn-∏n-°p-∂Xv B {Klw {`aWw
sNøp-∂Xv kqcys\ ]cn-{I-aWw sNøp∂ Znibv°v hn]-coXZni-bn-emWv
F∂mWv.  CXn\v hn]-coXKXob {`aWw (retrograde rotation) F∂v ]d-bp-∂p.

2.2.3 £p{Z{Kl-ßƒ (Asteroids)

sNm∆bpsS {`aW]Y-Øn\pw hymg-Øns‚ {`aW]Y-Øn\pw CS-bn-eqsS kqcys\
hewhbv°p∂ XmcX-tay\ sNdnb BImi tKmf-ß-sf-bmWv £p{Z{Kl-ßƒ
F∂p hnfn-°p-∂-Xv. hyXykvX BIr-Xn-bnepw hen-∏-Øn-ep-ap-ff inem-J-fi-ß-
fmWv £p{Z-{K-l-ßƒ. GI-tZiw 1000 Intem-ao-‰¿ hymk-ap-ff kodokv BIp∂p
kuc-bq-Y-Ønse G‰hpw henb £p{Z{Klw. Cub-SpØ Ime-Øv kodo-kns\
πqt´m-tbmSpw a‰p-f-f-h-tbmSpw H∏w Ip≈≥ {KlßfpsS ]´nIbn¬ Dƒs∏-Sp-
Øn-bn-´p-≠v. 1900 P\p-hcn 1˛\mWv Cu £p{Z{KlsØ Is≠-Øn-b-Xv. Cu
Xob-Xn-bpsS khn-ti-jX Btem-Nn-®p-t\m-°q.

Is≠-Øn-bn-´p-ff an°-hmdpw F√m £p{Z-{K-l-ß-fp-sSbpw hymkw 1 Intem-ao-‰-
dnt\-°mƒ Ipd-hmWv. hnZq-c-`qXIm-eØv kuc-bq-Y-Øn¬ \ne-\n-∂n-cp∂ Hcp
{Kl-tam {Kl-ß-tfm A⁄m-X-amb Imc-W-Øm¬ s]m´n-sØ-dn®v On∂-`n-∂-
amb, Ah-in-jvS-ß-fmImw C∂v ImWp∂ £p{Z-{K-l-ßƒ F∂v imkv{X-⁄≥am¿
s]mXpsh hniz-kn-®pt]m-cp-∂p.

2.2.4 hm¬\£-{X-ßƒ (Comets)

AXnZo¿L-hr-Øm-Ir-Xn-bn-ep-ffXpw AXp-sIm-≠p-Xs∂ kpZo¿L-ambXpamb
k©m-c-]-YßfneqsS kqcy\pNp‰pw {]Z£nWw hbv°p∂, Xmc-X-tay\ sNdnb
tPymXn¿tKm-f-ß-fmWv [qa-tI-Xp-°ƒ (Nn{Xw 2.4). ae-bm-f-Øn¬ hm¬\£-{X-
ßƒ F∂ t]cnepw Ch Adn-b-s∏-Sp-∂p. [qa-tI-Xp-°-fn¬ `qcn-`m-Khpw an°-
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Nn{Xw 2.4 hm¬ \£-{X-ßƒ

hmdpw kabw kuc-bqY-Øns‚ tI{µ-Øn¬ \n∂pw AI∂ -ta-J-e-I-fn-em-bn-
cn°pw k©-cn-°p-∂-Xv. Nne Imeß-fn¬ [qa-tI-Xp-°ƒ Ah-bpsS ]cn-{I-aW]Y-
Øn-eqsS kqcy-t\mSv hfsc ASpØv hcm-dp-≠v.

kqcy-t\mSv ASpØp hcp-tºmƒ [qa-tI-Xp-°-fn¬ ImW-s∏-Sp∂ lna-I-Wn-I-Iƒ,
Im¿_¨ ssUHm-IvsskUv apX-em-bh _mjv]o-I-c-W-Øn\v hnt[-b-am-Ip-∂p.

[qa-tI-Xp-°ƒ°v inem-\n¿an-X-amb Hcp
tI{µ-`m-Khpw (Nucleus), Cu tI{µ-
`mKØn\v Np‰p-ambn hmX-I-ßƒ, Jc-
a™v, s]mSn-]-S-e-ßƒ F∂nh ImW-s∏-
Sp∂ Xnf-°-am¿∂ hmep-t]m-se-bp-ff
`mKhpw (kqcys‚ FXn¿Zn-i-bn¬ hn\y-
kn-°-s∏-´-Xmbn) ImWmw. hmX-I-ßƒ,
\yq¢n-b- n\p Np‰p-ambn Hcp {]`m-h-ebw krjvSn-°p-∂p. Cu {]`m-h-ebw `qan-
bn¬ \n∂v Zriy-am-Ip-∂Xv Hcp-]t£ [qa-tI-Xp-°ƒ kqcy-t\mSv ASpØv hcp-
tºmƒ am{X-am-Wv. [qa-tI-Xp-°-fn¬ kp{]-kn-≤-am-bXv lmen-bpsS [qa-tI-Xp-hm-
Ip-∂p (Halley’s Comet). 18˛mw \q‰m-≠n¬  Pohn-®n-cp∂ FUva≠v lmen (Edmund

Halley) F∂ tPymXnimkv{X-Im-cs‚ kvac-Wm¿Y-amWv Cu t]cv \¬In-bn-´p-f-f-
Xv. 76 h¿j-Øn¬ Hcn-°¬ am{X-amWv lmen-bpsS [qa-tIXp `qan-bn¬ \n∂v
Zriy-amIpw hn[w kqcy-t\mSv ASpØv hcp-Ibp-≈q.

Du¿ v́ taL]Sew

1950 ˛ ¬, U®v tPyXnim-kv{X-⁄-\m-bn-cp∂ Pm≥ Du¿´v kuc-bq-Y-Øns‚ _mly-
ta-J-e-bn¬ AXns\ Bh-cWw sNbvX tKmfm-Ir-Xn-bn-ep≈ iq\ym-Imi `mK-sØ
sFkv t]mse XWpØ {]]-©-h-kvXp-°-fn¬ \n∂p-amWv Nne hm¬\-£-{X-ßƒ
([qa-tI-Xp-°ƒ) kuc-bqY-Øn-\p-≈n-tebv°v hs∂-Øp-∂Xv F∂v Is≠Øn. kuc-
bqY-Øn-\p-]p-dsØ Cu `oam-Im-c-amb {]]©]Zm¿Y k©bw Du¿´v taL-]-Sew
F∂ t]cn-emWv C∂v Adnbs∏Sp-∂-Xv.  kqcy-\n¬ \n∂pw 5,000 apX¬ 100,000 tPymXn-
imkv{X GIIw (A.U) AI-se-bm-bn-´mWv Du¿´v taL-]-S-e-ßƒ ÿnXn sNøp-∂-Xv.
Cu k©-b-ß-fn¬ \n∂pw Bhn¿`-hn-°p∂ [qatIXp°fpsS ]cn-{I-aW ]Y-Øn\v
AXnZo¿L-hr-Øm-Ir-Xn-bm-Wp-≈-Xv. Chbv°v kqcys\ Np‰n hcp-hm≥ Bbn-c-°-W-
°n\v h¿j-ßƒ Dƒs°m-≈p∂ \o≠ Ime-b-f-hp-Ifpw th≠n-h-cp-∂p-sh∂pw Is≠-
Øn-bn-́ p-ap-≠v.  Ncn{XIme-Øv, Cubn\w hm¬\£-{X-ß-fn¬ Dƒs∏-Sp∂ Hsc-ÆsØ
am{Xsa hm\-imkv{X \nco-£-W-Øn¬ kuc-bqY-Øns‚ A¥¿ta-J-e-bn¬ Is≠-
Øm≥ Ign-™n-´p-≈q. Du¿´v taL-]-S-e-Øn¬ \n∂pw hs∂-Øp∂ hm¬ \£-{X-
ßsf At]-£n®v a‰n\w hm¬\£-{X-ßƒ°v kqcys\ ]cn-{I-aWw sNøp-hm≥
GI-tZiw 200 h¿j-Øn-t\-°mƒ Ipd-hmb Imeta th≠n-h-cp-∂p-≈p. IqSmsX Ch-
bpsS ]cn-{I-a-W-]-Y-ßƒ Gsd-°psd {Kl-ß-fpsS k©mc ]Y-ßƒ Dƒs°m-≈p∂
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{]X-e-Øn¬ Xs∂bmsW-∂Xpw {it≤-b-am-Wv.  ]cn{I-aW Imew Ipd-hmb
hm¬\-£-{X-ßƒ F√mw Xs∂ Ncn°p∂Xv kuc-bq-Y-Øn¬ s\]vSyq¨ {Kl-
Øns‚ k©mc]Y-Øn\v ]pdsa Iyq∏¿ s_¬‰v F∂-dn-b-s∏-Sp-∂, XfnIm cq]-
Øn-ep≈ Hcp taJ-e-bn¬ \n∂p-am-Wv.  kq{]-kn≤ hm\-im-kv{X-⁄-\m-bn-cp∂
sPdmƒUv Iyq∏-dns‚ _lp-am-\m¿Y-amWv Cu taJ-ebv°v AXns‚ t]cv \¬In-
bn-´p-≈Xv. kqcy-\n¬ \n∂pw 35 apX¬ 55 A.U (tPymXn-imkv{X GI-Iw)

AIsebmbn-´mWv Iyq∏¿ _¬‰ns‚ ÿm\w. 100 In.ao-‰-dn-e-[nIw hymk-ap≈

At\-Im-bncw sFkv t]mse XWpØ {]]©hkvXp-°-fpw tImSn-°-W-°n-\p≈

hm¬ \£-{X-ßfpw Cu taJ-e-bn¬ ImW-s∏-Sp-∂p-sh-∂mWv hniz-kn-®p-h-cp-

∂Xv.

\ap°v sNbvXp-t\m-°mw

\nß-fpsS kvIqƒ {Ku≠n¬ A\p-tbm-Py-amb ÿeØv, DNn-X-amb Af-

hn¬ (DZm: 1 ao‰¿ = 2 A.U) kucbq-Y-Øns‚ Hcp amXrI \n¿an-°p-I.

2.2.5 D¬°-Ifpw D¬°m-in-e-Ifpw (Meteors and Meteorites)

N{µ-\n-√mØ ka-bØv BIm-iØv s]s´∂v Xnf-°am¿∂ {]ImitcJ-Iƒ BIm-
i-Øn\v IpdpsI k©-cn-°p-∂Xpw Hcp AS-bmfwt]mepw Ah-ti-jn-∏n-°msX
GXm\pw \nan-j-ßƒ°p-f-fn¬ A{]-Xy-£-am-hp-Ibpw sNøp∂ {]Xn-`m-kw
\nßfn¬ ]e¿°pw kp]cnNnXamWt√m. kuc-bq-Y-Ønse AwK-ß-fmb D¬°-
I-fmWv BIm-i-Ønse Cu {]Xn-`m-k-Øn\v Imc-Ww.

Xmc-X-tay\ hen∏w Ipd™ tPymXn¿hkvXp°fmWv D¬°-Iƒ. {Kl-ß-fpsS
k©mc ]Y-ßƒ°n-S-bv°p-ff iq\ymIm-i-`mKß-fn¬ \n∂v `qan-bpsS hmbp-a-
fi-e-Øn-te°v {]th-in-°p∂ D¬°-Iƒ A¥-co-£-Ønse IWn-I-I-fp-am-bp-
≠m-°p∂ L¿j-W-Øns‚ ^e-ambn IØnsbcn-bp∂p. CXns‚ ^e-ambn´mWv
BIm-i-Øn\v IpdpsI {]ImitcJ-Iƒ D≠m-Ip-∂-Xv. L¿j-W-Øns‚ ̂ e-ambn
D≠m-Ip∂ Db¿∂ Xm]w D¬°m]Zm¿Y-ßƒ hmbpafi-e-Øn¬ h®v IØp-∂-
Xn\v Imc-W-am-Ip-∂p. iq\ym-Im-iØv \n∂p-w `qan-bpsS _mlym-h-cW hmbp
afi-e-Øn¬ hs∂-Øp∂ inem-Jfi-ß-fmWv D¬°-Iƒ. Ch sk°‚n¬ \nc-
h[n Intem-ao-‰¿ thK-X-bn¬ k©-cn-°p-∂p. Hmtcm Znh-khpw Bbn-c-°-W-°n\v
D¬°-Iƒ `qan-bpsS A¥-co-£-afi-e-Øn¬ {]th-in-°p-∂p-≠v. Nne ka-b-ß-
fn¬ BIm-i-Øn¬ Zriy-am-Ip∂ D¬°m-h¿jWw (Meteor Showers) [qa-tI-Xp-
°-fpsS hm¬ `mK-Øns‚ Ah-in-jvS-ß-fn¬ \n∂pw cq]w sIm≈p-∂-Xm-Wv.
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hmbpafieØn¬ h®v ]q¿Æ-
ambpw IØn \in-°msX `qan-
bpsS D]-cn-X-e-Øn¬ ]Xn-°p∂
D¬°-Isf D¬°mine-Iƒ (Me-

teorites) F∂p-hn-fn-°p-∂p.

`oam -Im -c -amb D¬°-I-fpsS
]X\w `qan-bpsS D]-cn-X-e-Øn¬
Nne-t∏mƒ henb K¿Ø-ßƒ
D≠m-°p-∂p. CØ-c-Øn-ep≠mb
kp{]-kn -≤-amb K¿Ø-amWv
USAbnse Acn--tkmW acp-`q-an-
bn¬ ImW-s∏Sp∂ _mcn-©¿
K¿Øw (Barringer Crater of Arizona Desert in USA)  (Nn{Xw 2.5.)   Cu K¿Ø-Øn\v
1.2 Intem-ao-‰¿ hymkhpw 200 ao‰¿ Bg-hp-ap-≠v. `mc-X-Øn¬ D¬°m-]X\w aqe-
ap≠mb K¿Ø-Øn\v Hcp DZm-l-c-W-amWv tem\m¿ K¿Øw (Lonar Crater). Cu
K¿Øw C∂v ehWPe XSm-I-ambn (saline soda lake) ImW-s∏-Sp-∂p. alm-cm-jv{S-
bnse _p¬Um\ Pn√-bnse tem\m-dn¬ ImW-s∏-Sp∂ tem\m¿ K¿Ø-Øns‚
hymkw 1.8 In. ao. BIp-∂p. πotÃm-kn≥ (Pleistocene) Ime-L-´-Øn¬ U°m¨
{]tZ-isØ XWp-Øp-d™ emhbv°v apI-fn¬ BWv CXv ]Xn-®n-´p-≈Xv.

tIc-f-Øn¬ c≠v D¬°m-in-e-Iƒ Is≠-Ønb hnh-c-ßƒ e`y-am-
Wv.  GI-tZiw 1460 {Kmw Xq°-ap≈ H∂v sImSp-ß-√q-cn¬ (10o12’N,

76o16’E) 1917-epw, GI-tZiw 45 In.{Kmw Xq°-ap≈ as‰m∂v 1914 ˛ ¬
Ip‰n-∏p-dØv \n∂pw e`y-am-bn-´p-≠v.  Ch c≠pw tIm{≠-bn‰v (Chon-

drite) AYhm inem-ab D¬°m-inem (Stony meteorites) hn`m-K-Øn¬
Dƒs∏-´-Xm-Ip-∂p.

D¬°-Isf aq∂v hn`m-K-ß-fmbn h¿Ko-I-cn-®mWv ]T-\-hn-j-b-am-°p-∂-Xv.

F.  inem-ab D¬°m-in-e-Iƒ (Stony Meteorites)

_n. Atb¨ D¬°m-in-e-Iƒ (Iron Meteorites)

kn. inem-a-b-˛Atb¨ D¬°m-in-e-Iƒ (Stony-Iron Meteorites)

apI-fn¬ ]d™ h¿Ko-I-cWw D¬°m-in-eI-fpsS cmk-L-S-\sb Bkv]-Z-am-°n-
bp-f-f-Xm-Wv.

inem-ab D¬°m-in-e-Iƒ Gsd-°psd ]q¿Æ-ambpw knen-t°‰v J\n-P-ß-fm¬
\n¿an-X-am-Wv. F∂m¬ Atb¨ D¬°m-in-e-Iƒ \n°tem a‰p teml-ß-tfm
Ccp-ºp-ambn IqSn-t®¿∂p≠mIp∂ -tem-lk¶c-ß-fm¬ \n¿an-X-am-Wv. aq∂m-asØ
C\-amb inem-ab ˛ Atb¨ D¬°m-in-e-Iƒ knen-t°‰v J\n-P-ß-fpsSbpw
Ccp-ºn-s‚bpw Hcp an{in-X-am-Wv. D¬°min-e-I-fn¬ `qcn-`m-Khpw inem-ab hn`m-K-
Øn¬ Dƒs∏-Sp-∂p. aq∂m-asØ hn`m-K-Øn¬ Dƒs∏-Sp∂ D¬°m-in-e-Iƒ hfsc
Ipd™ tXmXn¬ am{Xta ImW-s∏-Sp-∂p-≈q.

Nn{Xw 2.5 D¬°m K¿Øw (_mcn-©¿ K¿Øw,

Aco-tkm-W, bp.F-kv.-F)
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Nn{Xw 2.6. {]]© hnImkw F∂ Bibw

imkv{X-]-T\-Øn¬ D¬°m-in-e-Iƒ°v Gsd {]m[m-\y-ap-≠v. ImcWw ̀ qan°v ]pd-
Øp-ff kuc-bqYtaJ-e-bn¬ \n∂v `qan-bn¬ hs∂-Øp∂ Htc-sbmcp Xcw kuc-
bqY{Zhy-ß-fmWv D¬°m-in-e-Iƒ. Ch kuc-bqY-Øns‚ {]mb-sØ-°p-dn-®p-ff
]T-\-ßƒ°v hne-tb-dnb D]m-Zm-\-ß-fm-Wv. kuc-bq-Y-Ønse tPymXn¿tKm-f-ß-
fpsS cmk-L-S\m]c-amb hkvXp-X-I-sf-°p-dn-®p-ff \nK-a-\-ß-fn¬ FØn-t®-cm≥
klm-b-I-c-amb sXfn-hp-Iƒ D¬°m-in-e-Iƒ {]Zm\w sNøp-∂p-≠v.

2.3 {]]-t©m-¬∏Øn ̨  alm-hn-kvt^m-S\ kn≤m¥w

(Origin of Universe - The Big - Bang Hypothesis)

C∂v Cu Ip™p-`q-an-bn¬ \n∂v sIm≠v
\ΩpsS imkv{X-⁄≥am¿ Ah-cpsS
_p≤n-ssh-`hw D]-tbm-K-s∏-SpØn {]]-
©-Øns‚ Bg-Øn-t\bpw ]c-∏n-t\bpw
At\z-jn°m\pw {]]-©-c-l-ky-ßƒ
A\m-h-cWw sNøp-hm-\pw {ian°p∂p.
{]]-t©m-¬∏Øn hfsc k¶o¿Æ-amb
Hcp ]T-\-hn-j-b-am-I-bm¬ hfsc kw£n-
]vX-amb Hcp hnh-c-W-amWv Xmsg \¬Ip-
∂-Xv.

h¿Ø-am-\-Im-e-sØ-bpw, `qX-Im-e-sØ-
bpw, ̀ mhn-Im-e-sØbpw samØw {Zhyhpw
Du¿Phpw Dƒs°m-≈p-∂-XmWv {]]-
©w. {]]-©-Øn-¬ hym]n-®n-cn-°p∂
samØw iq\ym-Im-i-hpw, A\-¥hpw k¶-
¬∏mXo-X-hp-amb samØw Ime-ssZ¿Ly-hpw, AXns‚ Ahn-`m-Py-L-S-I-ß-fmbn
]cn-K-Wn-°mw.  `qan-bn¬ \n∂pw Xmc-X-tay\ hfsc AIse ÿnXn sNøp∂
\£{X-ß-fn¬ \n∂pw Kyme-Ivkn-I-fn¬ \n∂pw `qan-bn¬ hs∂-Øp∂ {]Im-i-c-
ivan-Iƒ ]T-\-hn-j-b-am-°n-b-t∏mƒ, Ah-bpsS h¿W-cmPn (spectrum) bn¬ Zriy-
am-Ip∂ BKn-cW taJ-e-Iƒ (absorption line) \£{X-ßsf Bh-cWw sNbvXn-cn-
°p∂ ssl{U-P≥ t]mep≈ hmX-I-ß-fpsS km∂n-[y-Øn-\v sXfnhv \¬Ip∂p.
{]Io¿W\ ^e-ambn k]vX-h¿W-ß-fmbn Zriy-am-Ip∂ kqcy-{]-Im-i-Øns‚
h¿W-cm-Pn- Xmc-Xayw sNøp-tºmƒ Ah-bnse BKn-c-W-tc-J-Iƒ Xmc-X-tay\
ssZ¿Lyw IqSnb Nph∏v \nd-Øns‚ ÿm\-tØbv°v amdn-bmWv ImW-s∏-Sp-∂Xv
F∂ hkvXp-Xbpw Is≠-Ønbn´p≠v. am{X-hp-a-√, `qan-bn¬ \n∂pw {]Im-i-c-ivan-
I-fpsS t{kmX-kp-I-fn-te-°p≈ Zqc-Øn\v B\p-]m-Xn--I-ambn BKn-c-W-tc-J-I-fpsS
ÿm\-hy-Xym-khpw IqSp-∂-Xmbpw imkv{Xo-b \n-co-£-W-ßfn¬ hy‡-am-
bncn°p∂p. h¿W-cm-Pn-I-fn¬ BKn-c-W-tc-J--I-fpsS CØ-c-Øn-ep≈ ÿm\-am‰w
"sdUv jn^v‰v' (Red Shift) F∂ t]cn¬ Adn-b-s∏-Sp-∂p. Ata-cn-°≥ tPmXn-im-
kv{X-⁄-\mbncp∂ FUvhn≥ l_nƒ 1929 emWv Cu hkvXpX Is≠-Øn-b-Xv.
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ap≥]d™ imkv{Xob \nco-£-W-ß-fn¬ \n∂pw, {]]-©-Ønse Kyme-Ivkn-Iƒ
`qan-bn¬ \n∂pw \nc-¥cw AXn-th-K-X-bn¬ AI∂v t]mIp-∂p-sh-∂pw, AXn-
\m¬ {]]©w A\p-{Iaw hnI-kn-°p∂psh∂p-ap≈ \nK-a-\-ß-fn¬ imkv{X-Im-c-
∑msc FØn-®p.

""`qan-bn¬ \n∂paI-ep-∂-Xn\\pkcn®v Kyme-Ivkn-I-fpsS thK-Xbpw h¿[n-°p∂p
F∂ imkv{Xob hkvXp-X-bmWv "l_nƒ \nbaw' A\p-im-kn-°p-∂-Xv. `qan-
bn¬\n∂v hfsc AI-se-ÿnXn sNøp∂ Kyme-Ivkn-Iƒ hfsc thK-Øn¬ `qan-
bn¬\n∂v AI∂v amdp-∂psh∂¿Yw. {]]©w \nc-¥cw hnIm-k-Øn\v hnt[-b-
am-bn-s°m-≠n-cn-°p∂p F∂v kmcw. \ndsb sNdnb _nµp-°ƒ C´ Hcp _eq¨
{]]-©-ambn k¶¬∏n°pI (Nn{Xw 2.6). ho¿∏n-°p-∂-Xn\\pkcn®v AXnse Hmtcm
_nµp-°ƒ ]c-kv]cw AI∂p amdp-∂p. {]]© hnIm-k-{]-{Inb-bn¬ Kyme-Ivkn-
Iƒ°nS-bv°p≈ AIew Ime-ssZ¿Ly-Øn-\-\p-kr-X-ambn h¿[n-°p-∂p.  F∂m¬
Ah-bpsS hen∏w h¿[n-°p-∂n-√.  {]]©w hnI-kn-°p-∂p-sh∂pw AXv Fßs\
D≠mbn F∂-Xn-s\-°p-dn®pw Ipd®v Imcy-ßƒ hni-Zo-I-cn-°m≥ tPymXn-im-kv{X-
⁄≥am¿°v Ign-™n-´p-≠v. {]]©w hnI-kn-°p-∂p-sh∂ Is≠-Ø-ep-Iƒ°v
ap≥]v {]]-©-sØ-°p-dn-®p≈ \nc-h[n Bi-b-ßƒ D≠m-bn-́ p-≠v. an°-hmdpw F√m
ap≥Ime kn≤m-¥-ßfpw {]]©w Nen-°m-ØXmbn-cp∂p (Static) F∂ Bi-b-
Øn¬ A[n-jvTn-X-am-bn-cp-∂p.  {]]©w hnI-kn-°p-∂p-sh∂v A\p-am-\n® imkv{X-
Im-c≥am¿Xs∂ `qX-Im-esØt∂m Hcn-°¬ {]]©w hfsc sNdp-Xm-bn-cp∂p
F∂pw A\p-am-\n-®p.  {]]-©-Øns‚ hnImkw kw`-hn-°p-∂-Xn\v ap≥]v
{]]©Øns‚ hym]vXn hfsc°pd-hm-bn-cp-∂p.

almhnkvt^mS\w ˛ (The Bing Bang)

{]]-©-Øns‚ D¬∏-Øntbbpw A\-¥c]cn-Wm-a-sØ-bpw Ip-dn-®v imkv{X-temIw
Gsd-°psd AwKo-I-cn® B[p-\nI kn≤m-¥-amWv "_nKv _mMv kn≤m¥w.' Cu
kn≤m-¥-sØ-°p-dn®v hy‡-amb [mcW e`y-am-Im≥ {]]©w \nc-¥chnIm-k-
Øn\v hnt[-b-am-sW∂Nn{Xw a\-kn¬ hn`m-h\w sNø-Ww. Hcp hoUntbm πb-
dnse dnthgvkv_´¨ Aa¿Øp-tºmƒ kv{Io\n¬ Zriy-ßƒ Zriy-am-Ip-∂-Xp-
t]mse ImesØ `qX-Im-e-Øns‚ Bg-ß-fnte°v Hcp k¶¬∏k©mcw \S-
Øp-hm≥ Ign-bp-I-bm-sW-¶n¬ Cu {]]©w `qX-Im-e-Øns‚ GtXm Hcp L´-
Øn¬ Kyme-Ivkn-Iƒ XΩnep-ff AIew A\p-{Iaw Ipd-™ncp-∂-Xmbpw
AXn-\-\p-kr-X-ambn {]]©w Npcpßn hcp-∂-Xmbpw ImWm≥ Ign-bpw. ho≠pw
ho≠pw Ime-Øns‚ Bg-ß-fn-te°v t]mIp-tºmƒ {]]©w H∂msI Npcp-ßn,
®pcpßn Hcp _nµp-hn¬ tI{µo-Ir-X-ambncp∂p-sh∂v ssk≤m-¥n-I-ambn hn`m-
h\w sNtø≠n hcpw. AXm-bXv \mw FØn-t®-cp-∂Xv hfsc Npcp-ßnbXpw
AXoh kq£va-hp-amb Hcp BZna {]]-©-Øn-te-°m-bn-cn°pw.

alm-hn-kvt^m-S\ kn≤m-¥-Øns‚ Dt]m-¬∏∂w F∂ \ne-bv°v cq]w-sIm≠
ssk≤m-¥nI Bi-b-amWv GIXzw (Singularity). \ap°v C∂v Zriy-am-Ip∂
_rlZmImcamb {]]©w A\m-Znbmb `qX-Im-e-Øn-se-t∂m, AXoh L\o-
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`q-Xmh-ÿ-bnepw, AXyp-∂X Xm]-\n-e-bnepw Xo{h-amb a¿±-Ønepw, \£-{X-ß-
tfm, ]c-am-Wp-°-tfm, BIm-cw, LS\ F∂o khn-ti-j-X-Itfm H∂pw Xs∂
{]I-S-am-°mØ AXoh {]mIr-Xm-h-ÿ-bn¬ \ne-\n-∂n-cp-∂p-sh∂ Bi-b-amWv
“GI-Xzw” (Singularity). {]]-©-Øns‚ {]mcw-`-Z-i-sb- Ip-dn°p∂  Cu Bibw
XnI-®pw ssk≤m-¥n-I-am-sW∂ Imcyw hnkva-cn-°m≥ ]mSn-√. kwL-Sn-X-ambXpw
kpi‡ambXpw, ka-\zn-X-am-b-Xpw, GI-Xm-\-hp-amb Hcp Ah-ÿm-hn-ti-j-amWv
GIXzw (Singularity )F∂ ]ZwsIm≠v hnh-£n-°p-∂-Xv.

GI-tZiw 13.7 iX-tImSn h¿j-ßƒ°v apºmWv {]]-©-Øns‚ BZysØ alm
hnkvt^mS\w \S∂Xv. hnkvt^m-S-\-Øn\v tij-ap-ff BZysØ Ipd®v \nan-j-
ß-fn¬ {]]©w AXyp-{K-amb Xm]-Ønepw Db¿∂ km{µ-X-bnepw Bbn-cp-∂p.
GXm\pw \nan-j-ßƒ°v tijw {]]©w hnI-kn-°p-hm≥ Bcw-̀ n°p-Ibpw X¬ -̂
eambn AXns‚ km{µ-Xbpw Xm]-\n-ebpw A\p-{Iaw Ipd™v hcn-Ibpw XpS¿∂v
t{]mt´m-Wp-I-fpw Ce-Ivt{Sm-Wp-Ifpw \yqt{Sm-Wp-Ifpw cq]-s∏-SpIbpw sNbvXp.
GXm\pw an\n-‰pIƒ°v tijw ]c-am-Wp-°-fpsS (Atoms)\yq¢n-b- p-Iƒ Bhn¿`-
hn-®p. F∂m¬ Ce-Ivt{SmWpw t{]mt{SmWpw \yqt{SmWpw tN¿∂ \yq{S¬ B‰-
ßƒ BZy-hn-kvt^m-S\w \S∂v GI-tZiw 380000 h¿j-ßƒ°ptijw am{X-amWv
cq]w sIm≠-sX∂v hniz-kn-°p-∂p. iq\ym-Im-i-Øns‚ hnIm--k-Øns‚ BZy-L-
´-Øn¬ {Zhyw F√m`mKØpw Hcp t]mse-b√ hnX-cWw sNø-s∏-´n-cp-∂-Xv. {]]-
©-Øns‚ Nne-`m-K-ß-fn¬ a‰p`mK-ß-tf-°mƒ km{µX IqSp-X-em-bn-cp-∂p. Kpcp-
Xzm-I¿jW _e-amWv {Zhy-I-W-ßsf {]]-©-Øns‚ hyXy-kvX taJ-e-I-fn¬
ASp-∏n®v \n¿Øn-bn-cp-∂-Xv. Cu {Zhy°q´-sØ-bmWv (Clumps) "t{]mt´m-Kym-e-
Ivkn-Iƒ' AYhm "Kyme-Ivkn-I-fpsS ]q¿∆n-I≥am¿' F∂v hnfn-®n-cp-∂-Xv. CXn-
emWv BZy-Ime \£-{X-ß-fpsS P\-\w. \£-{X-ßƒ \yq¢n-b- p-I-fpsS Xo®q-f-
bmWv. AXn-emWv Im¿_¨, HmIvkn-P≥, knen-°¨, Ccpºv XpS-ßnb Xmc-X-
tay\ ̀ mcwIqSnb aqe-I-ßƒ cq]wsIm≠-Xv. hfsc henb \£-{X-ßƒ hnkvt^m-
S-\-Øns‚ ̂ e-ambn kq∏¿t\m-h-I-fmbn amdp-tºmƒ ap≥]-d™ aqe-I-ß-tf-°mƒ
`mcwIqSnb aqe-I-ßƒ D≠m-Ip-∂p. AØ-c-Øn-ep-ff hnkvt^m-S-\-Øns‚ ^e-
ambn D≠m-Ip∂ hkvXp-°ƒ iq\y-X-bn¬ {]k-cn-°-s∏-Sp-Ibpw Ah ]n∂oSv
IqSn-t®¿∂v ]pXpXe-ap-d-bnse \£-{X-ßfpw {Kl-ßfpw {]]-©-Øn¬ ImW-
s∏-Sp∂ a‰p hkvXp-°-fp-ambn ]cn-W-an-°pIbpw sNbvXp.

_nKv _mMv F∂-dn-b-s∏-Sp∂ alm-hn-kvt^m-S-\-Øns‚ ^e-am-bn-´mWv ÿew,-
Im-ew F∂o (time and space) Bi-bßfpsS Bhn¿`mhw D≠m-b-Xv. almhnkvt^m-
S-\-amWv Ime-sa∂ Bi-b-Øns‚ \nZm-\-sa-¶n¬ ‘AXn\v ap≥]v’ (before) F¥m-
bn-cp-∂p-sh∂ tNmZyw A{]-k-‡-am-Wv.

Ct∏mƒ \nß-fn¬ Nne¿s°-¶nepw Nne tNmZy-ßƒ a\-kn¬ Dcp-Øn-cn-™n-´p-
≠m-Ipw. AXm-bXv {]]©w F{X thK-X-bn-emWv hnImkw {]m]n-°p-∂Xv?
{]]©w hnIkn°p∂pt≠m? F¶n¬ AXns‚ hen∏w A\¥ambn
hnIkn°p∂pt≠m? \nc-h[n imkv{X-Im-c-∑m¿ Icp-Xp-∂-Xv {]]-©-Øns‚
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Nn{Xw 2.7 ̀ qan-bpsS D¬`hw

hnImkw A\-¥-ambn XpS-cm≥ Ign-bn√ F∂m-Wv. {]]-©-Øns‚ hnImkw \ne-
bv°p∂ Hcp L´w hcp-sa-∂mWv C°q-´¿ Icp-Xp-∂-Xv. hnImkw Ah-km-\n-°p-
tºmƒ Kyme-Ivkn-Ifpw Ah-bnse {Zhyhpw XΩn-ep-ff Kpcp-Xzm-I¿jW _e-
Øns‚ ^e-ambn {]]©w Npcp-ßn, ]gb GIXzw (Singularity) F∂ ÿnXn
hnti-j-Øn-te°v aS-ßn-t∏m-Ipw. CØ-c-Øn¬ Kyme-Ivkn-Isf Dƒs°m-≈p∂
{]]-©-Øns‚ Npcp-ß-ens\ _nKv {I©v (Big Crunch) F∂v hnfn-°p-∂p. Hscm‰
_nµp-hn-te°v {]]©w Npcp-ßnb \nanjw ho≠pw AXv alm-hn-kvt^m-S-\-Øn\v
(Big Bang) ]p\¿hn-t[-b-am-Ipw. Cßs\ {]]©w H∂n-S-hn´ hnIm-k-Øn\pw kt¶m-
N-\-Øn\pw A\p-{Iaw hnt[-b-ambn sIm≠n-cn°pw F∂mWv C°q-´Øn¬s∏-
Sp∂ imkv{X-Im-c≥am¿ Icp-Xp-∂-Xv.

2.4 `qan-bpsS D¬`hw (Origin of Earth)

Fßn-s\-bm-bn-cp∂p `qan F∂ {Kl-Øns‚ P\\w? Cu kaky imkv{X-Im-
c∑m -cpsS Nn¥m -a -fi-e-Øn¬
AkzÿXbp≠m-°n. am{X-a√ hfsc
\o≠-Imew {]kvXpX {]iv\w Xr]vXn-
I-c-ambn hni-Zo-I-cn°m≥ km[n-®n-√.
C∂p-t]mepw B \ne XpS-cp-∂p.

`qan-bpsS D¬`hsØ kw_-‘n®v \nc-
h[n ImgvN-∏m-Sp-Iƒ Ign™ 250 h¿j-
ßƒ°p-≈n¬ Bhn¿ -̀hn-®n-́ p-≠v. Ch-
bn-te-sdbpw kn≤m-¥-ßfmb√ ]cn-
I-ev]-\-Iƒam{X-am-bmWv imkv{X-tem-
Iw ]cn-K-Wn-°p-∂-Xv.

`qan-bpsS D¬`hsØ-°p-dn®v hni-Zo-I-
cn-°m≥ {ian-®n-´p-ff c≠v {][m-\-s∏´
]cn-I-¬∏\-Iƒ am{Xw \ap°v Npcp-°-
Øn¬ ]Tn-°mw.

2.4.1 s\_p-em¿ ]cn-I-¬∏\ (Nebular Hypothesis)

`qan-bpƒs∏-Sp∂ kuc-bqY-Øns‚ D¬`h-sØ-°p-dn®v hni-Zo-I-cn-°m≥ {ian®
BZy ]cn-I-¬∏\-bmWv s\_yq-em¿ ]cn-I¬∏\. bYm¿Y-Øn¬ Cu ]cn-I-¬∏\
apt∂m´v h®Xv  1755˛¬ P¿Ω≥ XØz-Nn-¥-I-\mb CΩm-\p-h¬ Im‚ v Bbn-cp-
s∂-¶nepw ]n∂oSv 1796˛¬ {^©v tPymXnimkv{X-Im-c-\mb ]nbdn sska¨ Un
emsπbvkv s\_p-em¿ ]cn-I-¬∏\-bn¬ th≠ am‰-ßƒ hcpØn IqSp-X¬ hni-
Zo-I-c-W-tØmsS {]kn-≤o-I-cn-®p.
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Nn{Xw 2.9 F, kuc-bq-Y-Øns‚ cq]w sIm≈¬ Nn{Xw 2.9. _n. kuc-bqYw C∂v

Nn{Xw 2.8 F, Nn{Xw 2.8 _n s\_p-em¿ ]cn-I¬∏\

s\_p-em¿ ]cn-I-¬∏\ {]Imcw kuc-bqYw A\p-{I-a-ambn hnI-kn-®Xv \£-{X-
ß-fp-sS-sb√mw P\-\-Øn\v Imc-Wamb henb Hcp [qa-Xm-c-K-W-Øn¬ hn\ykn°-
s∏´ {ZhyIWn-I-I-fpsS taL-]-S-e-Øn¬ \n∂m-Ip-∂p. s\_pe F∂ ]Zw cq]w
sIm≠Xv aqS¬a™v -(mist) As√-¶n¬ aßnb taL-]-Sew (cloud) F∂¿Yw
hcp∂ eØo≥ ]Z-Øn¬ \n∂m-Wv. \£{X k©m-c-]-Y-ßƒ°n-S-bn-ep-ff t\¿Ø
hmX-I-˛-[q-fn-I-fpsS taL-]-S-e-ß-sfbmWv Cu ]Zw kqNn-∏n-°p∂-Xv. s\_p-em¿
]cn-I-¬∏\ {]Imcw \£-{X-ß-fpsS k©mc ]Y-ßƒ°n-S-bn-ep-ff hmX-I-˛-[q-
fn-˛ IW-ß-fpsS taL-]-Sew Kpcp-Xzm-I¿jW]c-amb XI¿®bv°v hnt[-b-am-bn
-Np-cp-ßpIbpw s\_pe cq]wsIm≈pIbpw sNbvXp. (Nn{Xw 2.8 F) Npcp-ß-en\v
tijw Ch Id-ßm≥ XpS-ßp-Ibpw N{Im-Ir-Xn-bn-te°v cq]am‰w kw`-hn-°p-
Ibpw sNbvXp. (Nn{Xw 2.8 _n)

\£-{X-ßfpsS k©mc]Y-ßƒ°n-Sbv°v ImW-s∏-´Xpw kuc-bq-Y-Øns‚ a[y-
Øn¬ Ah-ti-jn-°-s∏-´-Xp-amb ]nfi-ßƒ, kucN{I-Øns‚ tI{µ-Øn-te°v
Npcp-ßn-b-Xp-t]mse GIo-`-hn®v (coalesced) henb Xcn-Iƒ (Pebbles and boul-

ders) cq]w-sIm-≠p. Cßs\bp≠mb henb Xcn-Iƒ ]eXpw IqSn-t®¿∂v (ac-

cretion) GXm\pw Intem-ao-‰¿ apX¬ \qdp-I-W-°n\v Intem-ao-‰¿ hsc hnkvXr-Xn-
bpff {Zhy]nfi-ßƒ cq]wsIm≠p. CØ-c-Øn-ep-ff henb {Zhy]nfi-ßƒ
Kpcp-Xzm-I¿j-W-Øn\v hnt[-b-ambn ho≠pw IqSn-t®¿∂v {Kl-ß-fpsS BZycq-]-
amb t{]mt´m-πm-\-‰p-Iƒ (Protoplanets) D≠mbn . kuc-bq-Y-Ønse C∂v ImWp∂



36

πkv h¨ ̨  ̀ qhn⁄m-\obw

an°hmdpw {Kl-ß-fp-w cq]w sIm≠Xv t{]mt´m-πm-\-‰p-I-fn¬ \n∂m-Ip-∂p. ]n∂oSv
t{]mt´m-πm-\-‰p-Ifn¬ IqSp-X¬ hkvXp-°ƒ IqSn-t®-cp-Ibpw C∂v \mw Adn-b-s∏-
Sp∂ hn[-Øn-ep-ff {Kl-ß-fpsS BIr-Xn-bnepw hep-∏-Ønepw Bbn-Øo-cp-Ibpw
sNbvXp. (Nn{Xw 2.9 F bpw 2.9 _n bpw)

kuc-bq-Y-Ønse £p{Z-{K-l-ßfpw a‰p sNdnb tPymXn¿tKm-f-ßfpw apI-fn¬
]d-™-hn-[-Øn¬ D≠mb On∂-`n-∂-amb Ht∂m AXn-e-[n-Itam {Kl-ß-fpsS
Ij-W-ß-fmWv (`mK-ß-fm-Wv). kuc-bqY s\_p-e-bpsS Ah-ti-jn--°p∂ tI{µ-
]nfiw ]n∂oSv kqcy-\mbn amdp-Ibpw sNbvXp.

2.4.2 πm\-s‰-kn-a¬ ]cn-I-¬∏\ (Planetesimal Hypothesis)

kucbqYØns‚ D¬∏Ønsb°pdn®v Atacn°≥ sFIy\mSpI-fnse `qssh-
⁄m\nI\mbncp∂ jmº¿sebn\pw AhnSsØ tPymXn-imkv{X⁄-\mbncp∂
tamƒ´Wpw tN¿∂v 1905˛¬ {]kn≤oIcn® ]cnI¬∏\bmWv ]vfms\s‰kna¬
]cnIev]\ F∂ t]cn¬ Adnbs∏Sp∂Xv. πms\s‰kna¬ ]cnI¬∏\ {]Imcw,
`qanbpw, kuc-bqY-Ønse a‰p {Klßfpw AXn{]mNo\ImeØv C∂sØ
kucbqY taJebn¬ \nehnep≠mbncp∂ Iri{Klßƒ IqSnt®¿∂mWv cq]w
sIm≠sX∂ Bi-bamWv apt∂m´p hbv°p∂Xv. hnZqc`qXImeØ,v Ft∂m
Hcn°¬ kqcy≥ am{Xw \nehnep≠mbncp∂t∏mƒ AXoh Kpcp-Xzm-I¿jW i‡n-
bp≈ Hcp \£{Xw kqcys‚ kao-]-Øp-IqSn k©-cn-°m≥ CS-bmbn. Cu \£{Xw
kqcys‚ D]cn`mKØv AXyp{Kamb hen-hp-_ew krjvSn-°m≥ Imc-W-am-bn. CXp-
aqew kqcys‚ D]cn`mKØns‚ \s√mcp `mKw kqcy\n¬ \n∂pw th¿s∏´v
C∂sØ kucbqYØns‚ _mlymXn¿Ønhsc sNs∂-Øn. CXmWv
πms\s‰kna¬ ]cnI¬∏\ (Planetesimal Hypothesis) hn`mh\w sNøp∂-Xv.

kqcytKmfØn¬ \n∂pw th¿s∏´ hkvXp°ƒ ]c-kv]c BI¿j-W-Øn\pw
XpS¿∂v ioXoIcWØn\pw hnt[-b -am -bn . X¬^eambn H´\h[n
Jccq]{ZhyßfpsS cq]oIcWØn\v Imc-W-am-bn. πms\s‰knaepIƒ (planetesi-

mals) F∂ t]¿ \¬Inbn´p≈ sNdpXpw hepXpamb Cu JcIWnIIƒ kqcys\
hebw sNøm\mcw`n°pIbpw, XpS¿∂p≈ ]cn{IaWImeØv ]ckv]cw
Iq´nap´pIbpw, Ahsbms° ]n¬°meØv, kqcy\n¬ \n∂pw hyXykvX AIe-
ßfn¬, \man∂v Adnbs∏Sp∂ hn`n∂ {Klßfmbn ]cnWan°pIbpw sNbvXp-
sh∂mWv πms\s‰kna¬ ]cnI¬∏\bpsS ho£Ww. CXp{]Imcw kucbqY-
{Klßƒ F√mw Xs∂ BZnaImew apX¬t° Jcmhÿ-bnembn-cp∂psh∂mWv
hnizkn°p∂Xv.

h¿Øam\ImeØp ̀ qanbn¬ \nc¥cw ZriyamIp∂ D¬°m]mXØns‚ ImcWw
Is≠Øphm\pw A\pIqeamb H∂mWv πms\s‰kna¬ ]cnI¬∏\.  am{Xhpa√,
kucbqYØns‚ cq]I¬∏\bv°pw (AXmbXv {KlßfpsS ]cn{IaW Znibpw
Xehpw) A\p_‘ khntijXIƒ°pw ({KlßfpsS sFIcq]amb {`aWZni)
bp‡amb ImcWßƒ {]Zm\w sNøphm\pw Cu ]cnI¬∏\ klmb-I-amWv.
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Nn{Xw 2.10 Zo¿L hrØm-Ir-Xn-bn-ep≈ ̀ qan

2.5. ̀ qan-bpsS BIr-Xnbpw hen-∏hpw (Shape and Size of the Earth)

17˛mwiXIw hsc `qan ]cn-]q¿Æ-amb Hcp tKmf-am-sW∂mWv Icp-Xn -h-∂n-cp-∂-
Xv. ]n¬°m-e- ̀ ua-im-kv{X-⁄≥am¿ ̀ qan-bpsS BIrXn ]q¿W-amb tKmfm-Ir-Xn-
b-s√∂pw {[ph`mKßƒ ]c-∂Xpw a[y-`mKw Aev]w ho¿Ø-Xp-am-b-Xcw khn-
tij tKmfm-Ir-Xn-bm-sW∂pw (oblate ellipsoid) Is≠-Øn. CXv Zo¿L-tKm-fm-IrXn
BWv F∂v kmam-\y-ambn ]d-bmw. (\nßƒ Hcp tKmfm-Ir-Xn-bp-ff d∫¿]¥ns\
Hcp {]X-e-Øn¬ h®v sNdp-Xm-sbm∂v Aa¿-Øn--bm¬ B ]¥ns‚ BIr-Xn°v
kam-\-amb cq]-sØ-bmWv Zo¿L-tKm-fm-Ir-Xn-sb∂v hnti-jn-∏n-°p-∂-Xv).

`qan-bpsS {[phobA£w (Polar axis)

`qa[y tcJobA£ -(equatorial axis)

tØ-°mƒ Aev]w \ofw Ipd-hp -
ffXmWv. CXn\v ImcWw {[phob
A£sØ tI{µo-I-cn-®p-ff `qan-bpsS
{`a-Whpw AXns‚ A\-¥-c-̂ -e-ambn
D≠m-Ip∂ A]-tI-{µ-_e (Centrifu-

gal force) Øns‚ {]`m-hhpw BIp-∂p.
(Nn{Xw 2.10). `qan-bpsS a[y-tc-Job
]cn-tO-Z-Øns‚ hym-km-¿[w (radius)

6378 In.ao‰dpw {[phob ]cn-tO-Z-
Øns‚ hymkm-¿[w 6357 In.ao‰dpam-
Wv. AXm-bXv `qa[ytcJm{]tZ-i-
Ønse hymkw {[ph-ßƒ XΩn-ep-ff AI-e-tØ-°mƒ 42 In.ao. IqSp-X-em-Wv.
CXv {it≤-b-amb Hcp hkvXp-X-bm-sW∂v Hm¿°-Ww.

`utam-]-cn-X-e-Ønse  Hcp \n¿ZnjvS _nµp-hns‚ Dbcw ]cm-a¿in-°p-∂Xv icm-
icn kap-{Z-Pe\nc-∏ns\ B{i-bnt®m ASn-ÿm-\-am-°ntbm BWv. kap-{Z-Pew
`qan-bpsS Kpcp-Xzm-I¿j-W-hp-ambn k¥p-en-Xm-h-ÿ-bn¬ ÿnXn-sN-øp-∂p-sh-∂pw,
C°m-c-W-Øm¬ ̀ qan-bpsS D]-cn-Xew KWn-X-im-kvt{Xm-‡-amb Hcp \nbX cq]w
ssIh-cn-®n-cp∂p F∂pw ap≥Im-eØv imkv{X-temIw A\p-am-\n-®n-cp-∂p. kqcy-N-
{µ≥am-cpsS Kpcp-Xzm-I¿j-W-^-e-ambn kap-{Z-P-e-hn-Xm-\-Øn¬ D≠m-Ip∂ hyXn-
bm\w Hmtcm aWn-°q¿ CS-th-f-bnepw tcJ-s∏-Sp-Øp-∂p. Cßs\ Hmtcm 19
h¿j-°mebfhnepw tcJ-s∏-Sp-Ønb hyXn-bm-\-ß-fpsS am[y-A-f-hn-s\-bmWv
icm-icn kap-{Z-Pe \nc∏v (Mean Sea Level) F∂ kmt¶-XnI ]ZwsIm≠v `ua-
im-kv{X-Øn¬ hnh-£n-°p-∂-Xv. kap-{Z-P-e-Øns‚ D]-cn-Xew `qan-bpsS Kpcp-Xzm-
I¿jW afi-e-Øn\v A\p-cq-]-ambn h¿Øn-°p-∂p-sh-∂XpsIm≠v icm-icn kap-
{Z-Pe hnXm-\w, Ip∂p-Iƒ, Xmgvhc-Iƒ apX-em-b-hbv°v kZr-i-amb coXn-bn¬
sNdnb tXmXn-ep-ff Db¿®-Ifpw XmgvN-Ifpw {]I-Sn-∏n-°p-∂-Xmbn \nco-£n-®n-
´p≠v. Ic-`m-K-ß-fnse Db¿® XmgvN-I-fpsS A¥cw hfsc Db¿∂-tXm-Xn-em-bn-
cn°pw CXns\ At]-£n®v kap-{Z-Pe \nc-∏n¬ anX-ambn am{Xsa Db¿® XmgvN-
bn-ep≈ hyXykvXX {]I-S-am-°p-∂p-f-fq. `qan-bpsS bYm¿Y BIrXn icn°pw
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Nn{Xw 2.11 Zo¿L-hrØ D]-cn-Xew, icm-icn kap{Z \nc-∏v, Pntbm-bvUns‚ D]-cn-Xew

F∂nh XΩn-ep≈ _‘w

Hcp Pyman-Xob ˛ Zo¿L-tKm-fm-IrXn As√-∂mWv B[p-\nI imkv{X-]-T-\-ßƒ
kqN\ \¬Ip-∂-Xv. `qan-bpsS D]-cn-X-e-Ønse Nne-`m-K-ßƒ, KWn-X-imkv{X]c-
ambn IrXy-amb PymanXob cq]-amb ̀ o¿L-tKm-fm-Ir-Xn-bpsS D]-cn-X-e-tØ-°mƒ
Bt]-£n-I-ambn Db¿∂pw a‰p-Nne ̀ mK-ßƒ Xmgv∂pw BsW∂ hkvXpX B[p-
\nI imkv{Xw Is≠-Øn-bn-´p-≠v. `qan-bpsS icn-bmb BIr-Xnsb C∂v hnti-jn-
∏n-°p-hm≥ D]-tbm-Kn-°p∂ imkv{Xob ]Z-amWv Pntbmbv-Uv (Geoid). `qan-bnse
h≥I-c-I-fpsS Hcp `mK-Øp-\n∂pw adp-`m-K-tØ°v ]eZni-I-fnepw \nc-h[n I\m-
ep-Iƒ \n¿an®v Ah-bn¬ kap-{Z-P-esØ {]th-in-°p-hm≥ A\p-h-Zn-°p-Ibpw sNbvX-
ti-jw, CØcw F√m I\m-ep-Ifnsebpw Ptem-]-cn-X-e-ßsf XΩn¬ Iq´n-bn-W-
°p∂ Hcp km¶¬∏nI {]Xew hn`m-h\w sNbvXm¬, A{]-Imcw e`y-am-Ip∂
{Xnam\ cq]-sØ-bmWv PntbmbvUv F∂ kmt¶-XnI ]Zw sIm≠v `uaimkv{Xw
hnh-£n-°p-∂Xv. (Nn{Xw 2.11)

2.6. `qssh⁄m-\nIImew F∂ Bibw (Concept of Geologic Time)

`qan Dƒs∏-Sp∂ kuc-bqY-Øn-t‚bpw AXnse AwK-ß-fmb {Kl-ß-fp-sSbpw
D]-{K-l-ß-fp-sSbpw {]mbw \n¿W-bn-°m≥ Ign-™p-sh-∂-XmWv `ua-im-kv{X-
Øns‚ G‰hpw B[p-\nI t\´-ß-fn-sem-∂v. `qan-bp-≠m-bn´v GI-tZiw 4500 Zi-
e£w (4.5 iX-tIm-Sn) h¿j-ßƒ Ign-™p-sh-∂Xv imkv{X-temIw s]mXpsh
AwKo-I-cn-°p∂ hkvXp-X-bm-Wv. AXm-bXv ̀ qan-bpsS {]mbw 4500 Zi-e£w h¿j-
am-Ip-∂p. `qan-bpsS Bhn¿`m-h-Imew apX¬ C∂phsc-bp-ff Ime-L-´-sØ-bmWv
`qssh⁄m-\nIImew (Geologic time) F∂v ]d-bp-∂-Xv.

2.6.1  `qssh⁄m-\nI Ime{Iaw (Geologic Time Scale)

imkv{Xob Ime\n¿Wb {]Imcw `qan-bpsS {]mbw GI-tZiw 4.54 

±

0.05 iX-
tImSn h¿j-am-Ip-∂p (4.54 x 109 h¿jw 

±

 1%). Is≠-Øn-bn-́ p-ff G‰hpw {]mNo-
\-amb ine-I-fpsS {]mb-Øn¬ \n∂pw, D¬°m-in-e-I-fnepw `qan-bnse G‰hpw
]pcm-X-\-amb ine-I-fnepw AS-ßn-bn-cn-°p∂ tdUntbm BIvSohv aqe-I-ß-fpsS
hnIn-c-WsØbpw ]T\ hnj-b-am-°n-b-Xn-eq-sS (Radiometric age dating) e`n®
sXfn-hp-I-fpsS ASn-ÿm-\-Øn-emWv `qan-bpsS {]mbw IW-°m-°n-bn-´p-f-f-Xv.
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`qan-bpsS ]cn-WmaNcn-{X-Øn¬ kw -̀hn-®n-́ p-ff {][m\ kw`h]c-º-c-Isf A\¥-
amb Ime-L-´-hp-ambn Iq´n-bn-W-°m≥ imkv{X-Im-c≥am¿ D]-tbm-Kn-°p∂ Imem-
\p-{I-a-amb (Chronological) Afhvk{º-Zmb coXn-bmWv ̀ qhn-⁄m-\nI Ime{Iaw
(Geologic Time Scale) F∂v ]d-bp-∂Xv. GI-tZiw 3.9 iX-tImSn h¿jw apX¬
h¿Ø-am-\-Imew hsc-bp-ff `qan-bpsS Ncn-{X-w am{XamWv (AXm-bXv e`y-am-bn-´p-
ff G‰hpw ]g-°-ta-dnb ine-I-fpsS {]mb-Øn\v Xpeyw) inem-]m-fn-I-fpsS hni-
I-e-\-Øn-eqsS \ap°v e`n-°p-∂-Xv.

`qssh⁄m-\nI Imew {]tXyIw t]cp-Iƒ \¬In ka-b-Øns‚ \nc-h[n bqWn-
‰p-I-fmbn hn`-Pn-®n-´p-≠v. ̀ qssh-⁄m-\nI Ime{Iaw (Geologic Time Scale)F∂
kmt¶-XnI ]Zw hy‡-amb t]cp-Iƒ \¬Inb hnhn[ Ime-b-f-hp-Isf kqNn-
∏n°p∂p. AXm-bXv `qan-bpsS D¬∏Øn apX¬ h¿Ø-am-\-Imew hsc \ofp∂
Ime-sØ sNdpXpw hep-Xp-amb \nc-h[n Ime-L-´-ß-fmbn Xcw Xncn-®mWv ]T\
hnj-b-am-°p-∂-Xv. Ch-bn¬ apJy-am-bh Xmsg \¬Ip∂p.

1 alm-I-¬∏-ßƒ (Eons)

`qan-bpsS Bhn¿`m-h-Imew apX¬ C∂v hsc-bp-ff Ime-L-´sØ \mev alm
Iev]-ß-fmbn hn`-Pn-®n-cn-°p-∂p. Ch-bmWv

$ tlUn-b≥ alm-I¬∏w (Hadean Eon) (4600 Zi-e£w h¿jw apX¬ 4000 Zi-
e£wh¿jw hsc)

$ B¿°nb≥ alm-I-¬∏w (Archean Eon)  (4000 Zi-e£w h¿jw apX¬ 2500
Zi-e£w hsc)

$ t{]m´-tdm-tkm-bnIv alm-I¬∏w (Proterozoic Eon)  (2500 Zi-e£w h¿jw
apX¬ GI-tZiw 541 Zi-e£w h¿jw hsc)

$ ^m\-tdm-tkm-bnIv alm-I¬∏w (Phanerozoic Eon ) (541 Zi-e£w h¿jw apX¬
C∂v hsc-bp≈ Ime-L-´w)

2. I¬∏ßƒ (Eras)

alm-I-¬∏-ßfpsS D]-hn-`m-K-ß-fmWv (Subdivisions)I¬∏-ßƒ. AXm-bXv
almI¬∏w F∂ henb Ime-L-´sØ I¬∏-ßƒ F∂ t]cn¬ Adn-b-s∏-Sp∂
Gsd-°psd sNdnb Ime-L-´-ß-fmbn hn`-Pn-®n-´p-≠v. tlUn-b≥ alm-I¬∏sØ
I¬∏ßfmbn hn`Pn®n´n√.  B¿°nb≥ almI¬∏sØ \mev I¬∏-ß-fmbn
hn`-Pn-®n-cn-°p-∂p.
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]-´nI 2.2:  `qssh⁄m-\nI Ime{Iaw
(Ime-b-fhv Zi-e£w h¿j-ß-fmbn tcJ-s∏-Sp-Øn-bn-cn-°p-∂p.)

alm-I¬∏w I¬∏w alm-bpKw bpKw

Izm¿t´¿\dn tlmtfm-kn≥
(2.6˛h¿Øam\Imew)- (0.1 apX¬ h¿Ø-

am\Imew hsc)
πo-tÃm-ko≥ (2.6˛0.1)
πtbm-ko≥ (5.3˛2.6)

knt\m-tkm-bn°v atbm-ko≥ (23˛5.3)
(65 my apX¬ h¿Ø - sS¿jdn (66˛2.6) HfntKm-ko≥ (34˛23)

^m\tdm am-\-Imew hsc) Ctbm-ko≥ (56-˛34)
tkmbn°v ]meotbmko≥(66˛56)
542 my apX¬ {Int´-jy-kv (145˛66)
h¿Øam\- aotkm-tkm-bn°v Pqdm- n°v (201˛145)
Im-ew hsc {Sbm- n°v (247-˛201)

s]¿anb≥ (299˛247)
Im¿t_m-Wn-s^-dkv
(359˛299)
sUthm-Wn-b≥
(419˛359)

]men-tbm-tkm-bn°v sskeq-dn-b≥
(445˛419)
Hm¿tUm-hn-jy≥
(485˛445)
Imw{_nb≥
(541˛485)

\ntbm-t{]m-´-tdm-tkm-bn°v
t{]m´tdm (1000-˛541)
tkmbn°v aotkm-t{]m-´-tdm-tkm-bn°v
(2500 my apX¬ (1600˛1000)
542 my hsc) ]men-tbm-t{]m-´-tdm-tkm-bn°v

(2500˛1600)
\ntbmB¿°n-b≥
(2800 ˛ 2500)

B¿°n-b≥ aotkm-B¿°n-b≥
(4000 my apX¬ (3200˛2800)
2500 my hsc) ]mentbmB¿°n-b≥

(3600˛3200)
Ctbm B¿°n-b≥
(4000˛3600)

tlUn-b≥
(GI-tZiw
4600 my 4000
my hsc)

h¿j-ßƒ Zi-e-£-Øn-emWv (my) ]´n-I-bn¬ \¬In-bn-cn-°p-∂-Xv.
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Ch-bn¬ G‰hpw {]mbw IqSnbXv Ctbm-B¿°n-b≥ I¬∏w (Eoarchean Era),

XpS¿∂p-≈h ]mentbm B¿°nb≥ I¬∏hpw (Palaeoarchean Era). antkm
B¿°n-b≥ I¬∏hpw (Mesoarchean Era) \ntbm B¿°n-b≥ I¬∏hpamWv
(Neoarchean Era).

t{]mt´m-tdm-tkm-bnIv alm-I-¬∏sØ (Proterozoic Era)ho≠pw aq∂v I¬∏-ß-
fmbn hn`-Pn-®n-cn-°p-∂p. ]mentbm t{]m´-tdm-tkm-bnIv I¬∏w (Palaeoproterozoic

Era), aotkmt{]mt´mtdmtkmbnIv I¬∏w (Mesoproterozoic Era), \ntbmt{]m´-
tdm-tkm-bnIv I¬∏w (Neoproterozoic Era) F∂n-h-bmWv {]mb-{I-a-a-\p-k-cn-®p≈
aq∂v I¬∏-ßƒ.

^m\-tdm-tkm-bnIv alm-I-¬∏sØ ho≠pw aq∂v I¬∏ßfmbn hn`-Pn-®n-cn-°p-
∂p. AXn¬ G‰hpw {]mbw IqSn-bXv ]men-tbm-tkm-bnIv I¬∏w (Palaeozoic

Era) XpS¿∂v aotkm-tkm-bnIv I¬∏w (Mesozoic Era). Iq´-Øn¬ G‰hpw {]mbw
Ipd™Xv kot\m-tkm-bnIv I¬∏w (Cenozoic Era).

^m\-tdm-tkm-bnIv alm-I¬∏Øn\v ap≥]p-ff A\-¥-amb Ime-L-´sØ kqNn-
∏n-°m≥ {]oImw-{ºn-b≥ (Precambrian) F∂ ]Zw s]mXp-hmbn D]-tbm-Kn-°m-
dp≠v.

3. alm-bp-Kßƒ (Periods)

I¬∏sØ ho≠pw ka-b-Øns‚ IqSp-X¬ sNdnb bqWn-‰p-I-fmbn hn`-Pn-®n-cn-
°p-∂p. Chsb alm-bp-K-ßƒ (Periods) F∂v hnfn-°p-∂p. ^m\-tdm-tkm-bnIv
I¬∏-Øn¬ 11 alm-bp-K-ßƒ D≠v. Ah {Ia-ambn ]d™m¬ AXn-]p-cm-X-\hpw
{]mb-°q-Sp-X-ep-f-f-Xp-amb Imw{ºn-b≥ alm-bpKw (Cambrian Period), Hm¿tUm-hn-
jy≥ alm-bpKw (Ordovician Period), sskeq-dn-b≥ alm-bpKw (Silurian Period), Unthm-
Wn-b≥ alm-bpKw (Devonion Period), Im¿t_m-Wn-s^-dkv alm-bpKw (Carbonifer-

ous Period), s]¿an-b≥ alm-bpKw (Permian period), {Sbm nIv alm-bpKw (Triassic

Period), PpdmknIv alm-bpKw (Jurassic Period), {Int´-jykv alm-bpKw (Cretaceous

Period) sS¿-jdn alm-bpKw (Teritary Period),  Izm¿t´¿Wdn alm-bpKw (Quarternary

Period) F∂n-h-bmWv.

4. bpK-ßƒ (Epochs)

`qssh⁄m-\nI Ime-{I-a-Ønse alm-bp-K-ßsf ho≠pw ka-b-ssZ¿Ly-Øns‚
as‰mcp GII-amb bpK-ß-fmbn (Epoch) hn`-Pn-®n-cn°p∂p. Izm¿t´¿Wdn alm-bp-
K-Ønse tlmtfm-kn≥ bpK-Øn-emWv \mw Pohn-°p-∂-Xv.
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]T\]ptcm-KXn ]cn-tim-[n°mw

1. `qan-bpsS {]tXy-Iamb BIr-Xn-sb¥v?  CXv `qan-bpsS Np‰-f-hn-
t\bpw, hymkm¿[-tØbpw Fßs\ _m[n-°p∂p?

2. `qssh⁄m-\nI Imew F∂m¬ F¥v?

3. `qssh⁄m-\nI Ime-Ønse G‰hpw ]pXnb bpKw GXm-Ip∂p?

4. alm-hn-kvt^m-S\w (_nKv ˛ _mwKv) F∂-XpsIm≠v \nßƒ A¿∞-
am-°p-∂-sX¥v?

2.7. ̀ qan-bpsS B¥-cnILS\ (Internal Structure of the Earth)

`qan-bpsS a[y-`m-K-tØ°v Hcp bm{X \S-Øm≥ \ap°v Ign-™m¬ GI-tZiw 6400
In.ao Zqcw \ap°v k©-cn-t°≠n hcpw. `qan-bpsS tI{µ-ÿn-X-amb A¥¿afi-
ew AYhm AI-°m-ºn-te-°p-ff (Core) bm{X-bn¬ ImW-s∏-Sp∂ inem-]m-fn-Iƒ
Ah-bpsS `uXnIkz`m-hØnepw cmk-L-S-\-bnepw {]I-S-amb sshhn[yw ImWn-
°p-∂p. cmk-L-S-\-bp-sSbpw ̀ uXnIkz`m-h-Øn-s‚bpw ASn-ÿm-\-Øn¬ ̀ qan-bpsS
Dƒ`m-KsØ hyXykvX a-fi-e-ß-fmbn Xcw-Xn-cn-®n-́ p-≠v. ̀ qh¬°w (Crust), am‚n¬
(Mantle), AI-°mºv (Core) F∂n-ß-s\-bmWv cmk-L-S-\-bpsS ASn-ÿm-\-Øn¬
Xcw-Xn-cn-®n-́ p-f-fXv (Nn{Xw 2.12). F∂m¬ ̀ uXnIkz`m-h-Øns‚ ASn-ÿm-\-Øn¬
`qan-bpsS D]-cn-X-ew-sXm´v AI-°mºv hsc-bp-ff  Dƒ`m-KsØ 6 hyXykvX taJ-
e-I-fmbn Xcw-Xn-cn-®n-́ p-≠v. ̀ qan-bpsS Dƒ`m-KØv cq]-s∏-Sp∂ D∂-X-a¿±sØ (Stress)

{]Xn-tcm-[n-°m-\p-ff ine-I-fpsS £a-X-bpsS ASn-ÿm-\-Øn-ep-ff h¿Ko-I-
cWamWv c≠m-a-tØ-Xv.

`qan-bpsS Dƒ`m-KØv ImW-s∏-Sp∂ ine-I-fpsS cmk-L-S-\bpw ̀ uXnIkz`m-hhpw
]c-kv]cw _‘-s∏-´n-cn-°p-∂p. CXns‚ apJy-Im-cWw `uXnIkz`m-h-ßsf \nb-
{¥n-°p∂ Hcp LSIw ine-I-fpsS cmk-L-S-\-bmWv F∂-Xm-Ip-∂p. ̀ qan-°p-f-fn¬
ImW-s∏-Sp∂ D∂X a¿±hpw Xm]hpw ine-I-fpsS `uXnIkz`m-hsØ kzm[o-\n-
°p∂ a‰v LS-I-ß-fm-Wv. `qX-e-Øn¬ \n∂p-ap-ff Bgw IqSp-t¥mdpw a¿±hpw
Xm]hpw IqSp-∂p-sh∂v \nßƒ ]Tn-®n-´p-≠-t√m. CXns‚ ^e-ambn Htc cmk-L-
S-\-bp-ff inem-a-fi-e-ßfmsW-¶n¬ t]mepw Ah  ImTn-\y-Øn¬ hyXymkw
ImWn-°p-∂p.

1. `qh¬°w (Crust)

`qan-bpsS G‰hpw D]-cn-`m-KØv ImW-s∏-Sp∂ ]mfn-bm-Wn-Xv. Bt·b ine-Iƒ,
Imbm-¥cnX ine-Iƒ, Ah-kmZine-Iƒ F∂n-h-sb√mw Cu taJ-e-bn¬ ImW-
s∏-Sp-∂p-.  Ch-bn¬ BZysØ c≠v hn`m-K-ß-fn¬s∏´ ine-I-fmWv Xmc-X-tay\
IqSp-X-embn ̀ qh¬°-Øn-ep-f-f-Xv. ̀ qh-¬°-Øns‚ I\w ̀ qan-bpsS F√m ̀ mKØpw
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Nn{Xw 2.12 ̀ qan-bpsS B¥-cn-I-L-S\ ImWn-°p∂ Nn{Xw

Hcpt]mse-b-√. IS¬Ød `mK-ß-fn¬ 5 In. ao apX¬ 10 In.ao hsc I\Øn¬
ImW-s∏-Sp∂ ̀ qh¬°w h≥I-c-̀ m-K-ß-fn¬ icm-icn 35 In.ao. I\-Øn-emWv ImW-
s∏-Sp-∂-Xv. lnam-ebw t]mse-bp-ff D∂X ]¿∆-X-ßƒ ImW-s∏-Sp∂ {]tZ-i-ß-
fn¬ ̀ qh-¬°-̀ m-K-Øns‚ I\w 70 In. ao‰dne-[n-I-am-sW∂v IW-°m-°-s∏-́ n-́ p-≠v.
`qh¬° `mK-sØbpw am‚n-en-t\bpw th¿Xn-cn-°p∂ `qN-e-\ob hn—n∂Xsb
(Seismic discontinuity) tamtlm-tdm-hnknIv UnkvI-≠n-\yp-hn‰n (Mohorovicic dis-conti-

nuity) F∂p hnfn-°p-∂p. Cu ]ZsØ “tamtlm ”(Moho)F∂v kw£n]vX cq]--
Øn¬ Fgp-Xm-dp-≠v. ̀ qh-¬°-̀ m-KØv ImW-s∏-Sp∂ ine-I-fn¬ knen-°¨ Utbm-
IvsskUv  (SiO

2
), Aep-an-\nbw HmIvsskUv  (Al

2
O

3
) XpS-ßnb kwbp-‡-ß-fmWv

Xmc-X-tay\ A[n-I-ambn ImW-s∏-Sp-∂-Xv. h≥Icm`mK-ß-fn¬ ̀ qh-¬°-̀ m-K-Øns‚
I\w kap{ZXS`qh-¬°-̀ m-K-ß-tf-°mƒ IqSp-X-emWv. F∂m¬ h≥Ic`mK-ß-fn¬
`qh¬°km{µX  (density) IS-¬Ød `mK-ß-tf-°mƒ Ipd-hm-Ip-∂p. a[y kap-
{Zm¥¿ hc-ºp-I-fn¬  (Mid Oceanic ridge) `qh¬° `mK-ß-fpsS I\w 5 In.ao‰dn¬
Xmsg-bm-Ip-∂p. F∂m¬ D∂-X-amb ]¿∆X taJ-e-I-fn¬ 70 In.ao‰-dn¬ A[n-I-
am-Wv.

knbmepw knabpw  (Sial and Sima)

h≥Ic`mK-ßƒ \ne-\n¬°p∂ `qh¬° `mKsØ knbm¬  (Sial) F∂pw
IS¬Ød `mK-ßƒ Dƒs°m-f-fp∂ `qh¬° `mKsØ kna  (Sima) F∂pw hnfn-
°p-∂p. knbm-en¬ ImW-s∏-Sp∂ ine-I-fn¬ Aep-an-\nbw knen-t°-‰p-I-fmWv
A[n-I-ambn ImW-s∏-Sp-∂-Xv. Aep-an-\nbw knen-t°‰v [mXp-°-fmb s^¬kv]m¿,
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Izm¿´vkv XpS-ßnb [mXp-°fmWv Chn-sS-bp-ff {Kmss\‰v t]mse-bp-ff ine-I-
fn¬ [mcm-f-ambn I≠p hcp-∂Xv. Cu `mKsØ km{µX 2.7 apX¬ 2.8  {Kmw/
sk.ao hsc-bm-Ip-∂p. km{µX Ipd-hm-b-Xn-\m¬ Cu ̀ mKw ̀ qh-ev°-Øns‚ G‰hpw
D]-cn-`m-K-Ømbn ÿnXn-sN-øp-∂p. Cu `mKØv [mcm-f-ambn I≠p hcp∂
knen°¨  (Silica) aqe-I-Øn-t‚bpw Aep-an-\nbw  (Aluminium ) F∂ aqe-I-Øn-
t‚bpw Cw•o-jn-ep-ff BZysØ c≠v A£-c-ßƒ tN¿∂mWv knbm¬ (Sial)

F∂ hm°v cq]w sIm≠n-´p-f-f-Xv. s^¬kv]m¿ (Aeq-an-\nbw knen-t°‰v [mXp-
°ƒ), knen° F∂o c≠p [mXp-°-fpsS BZy c≠v A£-c-ßƒ tN¿∂p-h-cp∂
s^¬knIv  (Felsic) F∂ hm°v knbm¬ `qh-¬°-`m-K-Øns\ kqNn-∏n-°m≥ D]-
tbm-Kn-°p-∂p-≠v. IS¬Ød `mK-ß-fn¬ knbm¬ ImW-s∏-Sp-∂n-√.

knbm-en\p Xmsg ImW-s∏-Sp∂ IS¬Ø-d-`m-K-ßsf Dƒs°m-≈p∂ `qh¬°
`mKsØ kna F∂p hnfn-°p-∂p. knen-°¨, sa·ojyw XpS-ßnb aqe-I-ßƒ
kar-≤-ambn AS-ßnb [mXp-°ƒ ImW-s∏-Sp∂ _kmƒ´v ine-I-fmWv Cu taJ-
e-bn¬ [mcm-f-ambn ImW-s∏-Sp-∂-Xv. Ccp-ºv, saKv\ojyw XpS-ßnb aqe-I-ß-
fpsS km∂n[yw Chn-sS-bp-ff ine-IfpsS Xmc-X-tay\ Db¿∂ km{µ-Xbv°v
Imc-W-am-Ip-∂p. 2.8 apX¬ 3.3 {Kmw/sk.ao hsc-bmWv Cu taJ-e-bpsS km{µ-X.
knen-t°m¨ (Slicon), sa·ojyw (Magnesium) F∂o aqe-I-ß-fpsS Cw•ojv
hm°nse BZy c≠v A£-c-ßƒ tN¿∂mWv kna (Sima) F∂ hm°n\v cq]w
\¬In-bXv. CXns\ kap{Z ̀ qh¬°w (Oceanic Crust) AYhm B[mc ̀ qh¬°]mfn-
Iƒ (Basal crust or basal layer)  F∂pw ASn-ÿm\ `qh¬°w F∂pw hnfn-°p-∂p.

knbmens\bpw knasbbpw XΩn¬ th¿Xn-cn-°p∂ kokvanI UnkvI-≠n-\yp-
hn‰nsb tIm¨dmUv knkvI-≠n-\yp-hn‰n F∂p hnfn-°p-∂p (Conrad discontinuity) .
CXv hy‡-amb hn—-n∂X A√m-bvI-bm¬ `qh¬°-Øn¬ 2.8 icm-icn km{µX
tcJ-s∏-Sp-Øp∂ {]X-e-ambn Cu hn—n-∂-Xsb ]cn-K-Wn®p hcp-∂p. knbm¬
]mfn-Iƒ Xmc-X-tay\ hnkvtIm-kn‰n IqSnb knam-]m-fn-I-fpsS D]-cn-X-e-Øn¬
s]mßn-In-S-°p-Ibpw AtXm-sSm∏w ]m¿iz-`m-K-ß-fn-te°v sX∂n \oßp-Ibpw
sNøp-∂p. `qh¬°`mKsØ knbm¬ F∂pw kna F∂pw c≠mbn Xcw-Xn-cn-®Xv
19˛mw\q‰m-≠n¬ Pohn-®n-cp∂ FUzm¿Uv kqbkv F∂ imkv{X-⁄-\m-Wv.

am‚n¬ (Mantle)

`uam-¥¿ a[y-Øn¬ ImW-s∏-Sp∂ (cmk-L-S-\-bpsS ASn-ÿm-\-Øn¬ Xncn-®-dn-
bm-hp-∂) ]mfn-bmWv am‚n¬.  CXv `qh¬°-`m-K-Øns‚ ASn-`m-K-Øp-\n∂pw
AYhm tamslmtdm-hn-knIv hn—n-∂-X apX¬ Xmtgbv°v 2900 In. ao‰¿ Bgw
hsc (`utam-]-cn-X-e-Øn¬ \n∂pw) hym]n-®p In-S-°p-∂p. am‚n¬ F∂-dn-b-s∏-
Sp∂ `qan-bpsS Cu `mKw cmk-L-S-\m-]-c-ambn a‰v afi-e-ßsf At]-£n®v
hyXykvXX {]I-S-am-°p∂ afi-e-am-Wv. hym]vXØns‚ ASn-ÿm-\-Øn¬ `qan-
bnse G‰hpw henb `mK-amb Cu afiew `qan-bpsS samØw hym]vX-Øns‚
83 iX-am-\hpw samØw ]nfiØns‚  68 iX-am-\hpw Dƒs°m-≈p-∂p.
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IqSnb tXmXn¬ Ccpºpw sa·o-jyhpw Xmc-X-tay\ Ipd-™ -tXm-Xn¬ Aep-an-\n-
bw, knen-°¨ XpS-ßnb aqeI [mXp-°fpw AS-ßnb Aƒ{Sm-am-^nIv ine-I-
fmWv Cu ̀ mKØv ImW-s∏-Sp-∂-Xv.  am‚n-ens‚ _mly-ta-J-e-bn¬ ImW-s∏-Sp∂
ine-I-fn¬ knen-t°‰v [mXp-°-fmb Hen-hn≥, ss]tdm-Ivkn≥ F∂n-h-bmWv [mcm-
f-ambn ImW-s∏-Sp-∂-Xv. am‚n-en¬ \n∂pw AI-°m-ºn-te°v t]mIp-t¥mdpw
km{µX h¿[n-°p-∂-Xmbn ImWmw. km{µ-X-bn¬ hyXymkw hcp∂ `mKØv
kokvanIv Xcw-K-ß-fpsS (`qN-e\ob Xcw-K-ßƒ) k©m-c-Zn-i-bnepw {]th-K-
Ønepw hyXymkw hcp-∂p. am‚n-en-t\bpw AI-°m-ºn-s\bpw th¿Xn-cn-°p∂
`mKsØ "Kp´≥s_¿Kv ˛ hn®m¿´v UnkvI-≠n-\yp-hn‰n' (Guttenberg-Weichert Discon-

tinuity)  F∂p hnfn-°p-∂p. `qN-e-\ob Xcw-K-ß-fpsS Ne-\-Øns‚ {]thKw {ZpX-
K-Xn-bn¬ h¿[n-°p∂ taJe IqSn-bm-Wn-Xv.

AI-°mºv (Core)

`qan-bpsS G‰hpw Dƒ`m-KØv ImW-s∏-Sp∂ `mK-am-Wn-Xv. am‚n-en\p Xmsg-bmbn
ImW-s∏-Sp∂ Cu `mKØv \n°¬, Ccpºv XpS-ßnb aqe-I-ß-fmWv ImW-s∏-Sp-
∂-Xv. `qan-bpsS D]-cn-X-eØn¬ \n∂pw GI-tZiw 2900 In.an Bg-Øn¬ \n∂v
XpSßn `ua-tI{µw hsc hym]n®p InS-°p∂ afi-e-am-Wn-Xv. AI-°m-ºns‚
Bcw GI-tZiw 3500 In.ao BIp-∂p. `qan-bpsS samØw hym]vX-Øns‚ 17 iX-
am-\hpw ]nfi-Øns‚ 34 iX-am-\hpw AI-°mºv Dƒs°m-≈p-∂p. AXyp{K a¿±hpw
60000C  hsc sNs∂-Øp∂ Xm]-\n-ebpw Dff taJ-e-bm-Wv -A-I-°m-ºv.

`uXnI kz`m-h-Øns‚ ASn-ÿm-\-Øn¬ D]-cn-`m-KØv \n∂pw AI-°mºv hsc
sNs∂-Øp∂ `qan-bpsS Dƒ`m-KsØ 6 hnhn[ taJ-e-I-fmbn Xcw-Xn-cn-®n-´p-≠v.

1. inem-a-fiew (Lithosphere)

2. BkvsX-t\m-kv^n-b¿ (Asthenosphere)

3. D]cnantkm-kv^n-b¿ (Upper Mesosphere)

4. At[mantkm-kv^n-b¿ (Lower Mesosphere)

5. _mlyAI-°mºv (Outer Core)

6. B¥cAI-°mºv (Inner Core )

Hmtcm ]mfn-I-fp-sSbpw kz`mh khn-ti-j-X-Iƒ Fs¥∂v \ap°v a\- n-em-°mw.

1. inem-a-fiew (Lithosphere)

a\p-jy\pw a‰v Poh-Pm-e-ßfpw ImW-s∏-Sp∂ `qan-bpsS G‰hpw D]-cn-`m-K-amWv
inem-a-fi-ew. inem-a-fiew Jccq]-Øn-emWv ImW-s∏-Sp-∂-Xv. Dcp-Inb ine-
Iƒ inem-a-fi-e-Øns‚ samØw hym]vX-Øns‚ 0.1 iX-am-\-am-sW∂v IW-°m-
°-s∏-´n-cn-°p-∂p.

am‚n-ens‚ D]-cn-`m-Khpw `qh-¬°-`m-Khpw IqSn-t®¿∂-XmWv inem-a-fiew F∂v
]d-bp-∂-Xv. inem-a-fi-e-Øns‚ apIƒ ̀ mKØv ̀ qh-¬°hpw AXn\p Xmsg am‚n-
ens‚ D]-cn-`m-Khpw (Lithospheric Mantle) BWv ÿnXn-sN-øp-∂-Xv. Cu c≠v afi-
e-ßfpw IqSn-t®¿∂v inem-a-fi-esØ Dd® inem-]m-fn-bm°n am‰p-∂p. ]c-kv]cw
AXoh aµ-K-Xn-bn¬ hnhn-[-Zn-i-bn-ep-ff Ne-\-Øn¬ G¿s∏-´n-cn-°p∂ \nc-h[n
sSIvtSm-WnIv sπbn-‰p-I-fpsS kwKa-amWv inem-a-fi-ew. (CXn-s\-°p-dn®v A[ymbw
11˛¬ \nßƒ°v IqSp-X¬ a\- n-em-°mw).
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2. BkvsX-t\m-kv̂ n-b¿ (Asthenosphere)

inemafi-e-Øn\p Xmsg-Im-W-s∏-Sp∂ am‚n-ens‚ `mKsØ BkvsX-t\m-kv^n-
b¿ F∂p hnfn-°p-∂p. CXv Xmc-X-tay\ Zp¿_-ehpw (weak) _mlykΩ¿± _e-
Øn\v hnt[-b-am-Ip-tºmƒ cq]am‰Øn\v hiwhZamIp∂ (ductile) kz`mhw
{]Z¿in∏n°p∂-Xp-amb afi-e-am-Wv. BkvsX-t\m-kv̂ n-b¿ inem-a-fiew t]mse
Dd® Jcm-h-ÿ-bn-e√ D≈-Xv. F∂m¬ {Zmh-Im-h-ÿ-bn-ep-a-√. A¿[-{Zm-h-Im-h-
ÿ-bn-ep≈ CXv \nc-h[n sk‚o-ao-‰¿, h¿jwtXmdpw Ne-\-hn-t[-b-am-Ip-∂p. AXm-
bXv kΩ¿±-_-e-Øn\v hg-ßmØ (rigid) inem-a-fi-esØ At]-£n®v BkvsX-
t\mkv^nb¿ kΩ¿± _e-Øn\v IqSp-X-embn hg-ßp∂ (Plastic Nature)kz`mhw
ImWn-°p-∂p.

BkvsX-t\m-kv̂ n-b-dns‚ cmk-L-S\ apI-fn¬ ImW-s∏-Sp∂ inem-a-fi-e-Øns‚
cmk-L-S-\-tbmSv Gsd-°psd kam-\-am-Wv. F∂n´pw F¥p-sIm-≠mWv BkvsX-
t\m-kv^n-b¿ IqSp-X¬ arZphpw inem-a-fiew kΩ¿± _e-Øn\v IqSp-X¬ hg-
ßmØ kz`mh khn-ti-j-X-bp-f-f-Xp-am-Ip-∂Xv? CXn\v ImcWw BkvsX-t\m-
kv̂ n-b¿ ÿnXn-sN-øp∂ Bg-Ønse Db¿∂ DujvamhmWv. Chn-SsØ Dujvamhv
ine-I-fpsS {Zh-Wm-¶-Øn-t\m-S-Sp-ØmWv. CXp-aqew ine-I-fpsS ZrVX \jvS-s∏-
Sp∂p. bYm¿Y-Øn¬ ]tcm-£-amb kqN-\-I-fn¬ \n∂pw BkvsX-t\m-kv^n-b-
dnse [mXp-°ƒ°n-Sbv°v ImW-s∏-Sp∂ sNdnb Af-hn-ep-ff Dcp-Inb inem-{Z-h-
amWv BkvsX-t\mkv̂ nb-dns\ arZp kz`m-h-ap-f-f-Xm-°p-∂-Xv. BkvsX-t\m-kv̂ n-
b-dnse [mXp-°ƒ°nSbv°v `mKnI-amb Dcp-Inb inem-{Zhw ImW-s∏-Sp∂psh¶n-
epw, BkvsX-t\m-kv^n-b¿ samØ-Øn¬ Jcm-h-ÿ-bn¬ ImW-s∏-Sp-∂p.

am‹-bpsS Dd-hnSÿm\-amWv BkvsX-t\mkv^nb¿.  ine-Iƒ Ah-bpsS {Zh-
Wm-¶-Øn\v ASpØ Ah-ÿ-bn¬ ÿnXn-sN-øp-∂-Xn-\m¬ BkvsX-t\m-kv^n-
b-dns‚ ]e `mK-ß-fnepw ine-Iƒ `mKnI-amb Dcp-Inb Ah-ÿ-bn¬ Bbn-cn-
°psa∂v t\csØ kqNn-∏n-®-t√m. Pew t]mse-bp-ff {Zmh-I-ß-fpsS km∂n-
≤yhpw a¿±-Øns‚ Ipdhpw BkvsX-t\m-kv̂ n-b-dns‚ Dcp-I-en\v B°w Iq´p∂p.

3. D]cnantkm-kv̂ n-b¿ (Upper Mesosphere)

BkvsX-t\m-kv^n-b-dns‚ Xmsg ImW-s∏-Sp∂ am‚n-ens‚ tijn® `mK-amWv
D]cnantkm-kv^n-b¿. am‚n-ens‚ hym]vX-Øns‚ `qcn-`m-Khpw CXv Dƒs°m-≈p-
∂p. Cu `mKw Jcm-h-ÿ-bn-emWv ÿnXn-sN-øp-∂-Xv. Db¿∂ Dujvam-hpw, a¿±-
hpw, ineIƒ s]m´p-∂Xv XS-bp-∂p. AXv ImcWw Cu `mKw `qN-e-\-ß-fpsS
{]`hÿm\-ambn h¿Øn-°p-∂n-√.

ine-I-fpsS km{µ-X-bn¬ am‰w hcp∂ Hcp taJ-e-bm-Wn-Xv. Bgw IqSp-∂-Xn-\-\p-
k-cn®v a¿±w IqSp-∂-Xp-sIm-≠mWv km{µ-X-bn¬ am‰w hcp-∂-Xv.

4. At[mantkm-kv̂ n-b¿ (Lower Mesosphere)

`qan-bpsS D]-cn-X-e-Øn¬ \n∂pw  Iogvt]m´v GI-tZiw 660 In.ao apX¬ 2900
In.ao.  hsc (_mly AI°mºp hsc) ImW-s∏-Sp∂ ̀ mK-am-WnXv. [mXp-°-fpsS
{InÃ¬ LS-\-bn¬ am‰w hcp-∂-Xp-sIm≠v ine-I-fpsS km{µ-X-bnepw hyXymkw
hcp∂p. ChnsS ImW-s∏-Sp∂ ine-Iƒ°v apI-fn¬ ImW-s∏-Sp∂ afi-e-ß-
fnse ine-I-tf-°mƒ km{µX IqSp-X-em-Wv.
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5. _mlyAI-°mºv (Outer Core)

antkm-kv^n-b-dn\p Xmsg ImW-s∏-Sp∂ `mK-am-Wn-Xv. `qh¬°-tØ-°mƒ c≠n-
c-´nbpw am‚n-en-t\-°mƒ H∂c Cc-´nbpw km{µX IqSnb `mK-am-Wn-Xv. Cu
`mKw {Zmh-Im-h-ÿ-bn-emWv ÿnXn-sN-øp-∂-Xv. S Xcw-K-ßƒ F∂ t]cn¬
Adn-b-s∏-Sp∂ ̀ qN-e-\ob Xcw-K-ßƒ Cu taJ-e-bn-eqsS k©-cn-°m-Ø-Xp-sIm-
≠mWv AhnsS {Zmh-Im-h-ÿ-bm-sW∂v A\p-am-\n-°p-∂-Xv.

6. B¥cAI-°mºv (Inner Core )

B¥c AI-°mºv Jcm-h-ÿ-bnemWv ÿnXn-sN-øp∂Xv. Ccpºv [mcmfw AS-
ßnb taJ-e-bmWv AI-°m-ºv. Dujvamhv _mly AI-°m-ºnepw B¥c AI-
°m-ºnepw GI-tZiw Hcp-t]m-se-bm-Ip-∂p. apI-fn-ep-ff ]mfn-I-fpsS Db¿∂ a¿±-
amWv Cu `mKw Jcm-h-ÿ-bn¬ ÿnXn-sN-øm≥ Imc-Ww.

Xmsg-∏-d-bp∂ ]´nI (2.3) `qan-bpsS hnhn[ `uXnI afi-e-ß-fpsS X\-Xmb
kz`m-hsØ kqNn-∏n-°p-∂p.

]´nI 2.3 `qan-bpsS `uXn-I-]mfnIƒ

inem-a-fiew

BkvsX-t\m-kv̂ n-b¿

D]cnan-tkm-kv̂ n-b¿

At[mantkm-kv̂ n-b¿

_mlyAI°mºv

B¥c AI°mºv

ine-Iƒ ZrV-X-bp-≈Xpw Bgw Ipd™ `mK-
ß-fn¬ s]s´∂v s]m´p∂ kz`m-hw D≈-Xpam-
Ip-∂p.

ine-Iƒ kΩ¿± _e-Øn\v hg-ßp∂ kz`m-
h-ap-f-f-Xm-Ip-∂p.

Bgw IqSp-∂-Xn\v A\pk-cn®v km{µX IqSp-
∂p. ine-Iƒ ZrV-X-bp-f -fXpw s]s´∂v
s]m´mØ-Xp-am-Ip-∂p.

apI-fnse afi-e-ß-fnse ine-I-tf-°mƒ
km{µX IqSp-X¬, ZrVX IqSp-X¬

.

{ZmhI Ah-ÿ-bn¬ ImW-s∏-Sp∂p

ZrV-X-b-≈-Xpw s]s´∂v s]m´mØ-Xpamb
kz`mhw

5 In.ao apX¬
200 In.ao

100 In.ao apX¬

300 In.ao

300 In.ao apX¬
400 Inao

2300 In.ao

2300 In.ao

1200 In.ao

taJe `uXnI kz`mhw  I\w
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]T\]ptcm-KXn ]cn-tim-[n°mw

1. `qan-bpsS hnhn[ B¥c]mfnIƒ GsX√mw?

2. _mly AI-°m-ºp-Ifpw B¥c AI-°mºpIfpw XΩn-ep≈ hyXym-
k-ßƒ Fgp-XpI?

\ap°v sNbvXp-t\m-°mw

1. `qan-bpsS B¥-cnI LS\ ImWn-°p∂ Hcp {Xnam\ amXrI \n¿an-°p-I.

2. `qan-bpsS hyXyÿ B¥-c-]m-fn-I-fpsS  cmk-˛-`u-XnI KpW-ßƒ ImWn-
°p∂ ]´nI Xmsg ImWp∂ hn[-Øn¬ Xbm-dm-°p-I.

2.8  ̀ uahyh-ÿ-I-fpsS ASnÿm\LSIßƒ
        (The basic components  of Earth system)

`uahyh-ÿm-hn-⁄m\w F∂ k¶¬∏w `qansb Hcp ]c-kv]-c-_-‘nX hyh-
ÿ-bmbn hn`m-h\w sNøp-∂p. AXneqsS ̀ qanbpsS ̀ qXImetØbpw h¿Øam\
ImesØbpw `mhnImesØbpw kzm[o\n°p∂ `uXnI˛cmk˛ssPhnI
CSs]SepIsfbpw am\pjnI CSs]SepIsfbpw BgØn¬ a\ nem°m≥
km[n°p∂p.  kpÿn-cX ssIh-cn-°pI F∂ e£yw {]m]n-°m≥ `qan-b-°p-
dn®v B¿Pn-t°≠ [mc-W-Iƒ°v Cu hn⁄m\w `uXn-Im-Sn-Ød \¬Ip-∂p.

Hcp `uahyqlØn\v c≠v {]mYanI LSIßfmWv D≈Xv:  `uaafiehpw
(Geosphere) as‰m∂v ssPhafiehpw (Biosphere). CXn¬ `uaafieØn¬
\mev D]LSIßfmWv:  inemafiew (Jc`qan), hmbpafiew (hmXI IhNw),
Peafiew ({ZmhI Pew), AXnssiXy afiew (Dd™ Peafiew) F∂n-
h-bm-Wv.  ta¬]d™ D]LSIßsf \nch[n sNdpLSIßfmbn hn`Pn°mw.
DZmlcWambn kap{Zßƒ PeafieØnse Hcp sNdpLSIamWv.  ssPh
afieØn¬ PohPmeßsf hnhn[ ss^eßfmbpw (phyla) A©v
InMvUßfmbpw (kingdoms) Xcw Xncn®ncn°p∂p.  InMvUw A\namenb (king-

dom animalia) bn¬ Dƒs∏Sp∂ a\pjy¿ ssPhafieØnse 20 Zie£w apX¬

`qh¬v°w am‚n¬ AI-°mºv

cmk-kz-`mh khn-ti-j-X-Iƒ

`uXnI kz`mh khn-ti-j-X-Iƒ
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100 Zie£w hscbp≈ hnhn[ kv]ojnkpIfn¬ (species) tIhew Hcp kv]ojnkv
am{XamWv.

2.8.1 inemafiew (Lithosphere)

`utam]cnXeØnse inemhcWamWv inemafiew F∂dnbs∏Sp∂Xv.
`qanbpsS B¥cnI LS\bnse `qh¬°`mKhpw am‚nens‚ D]cn`mKhpw
tN¿∂XmWv inemafiew.  Bt·b ˛ AhkmZ ˛ Imbm¥cnX ineIfmepw
AhbpsS ]n¬°me D¬]∂ßfmepw \n¿anXamWv inemafiew.  B[p\nI
IrXnIfnepw `uahyh-ÿm-hn -⁄m\Ønepw `qanbnse Jc`mKßsf
kqNn∏n°m≥ `uaafiew (geosphere) F∂ ]Zw hmbpafiew, Peafiew,
ssPhafiew F∂nhtbmsSm∏w D]tbmKn°p∂p.  Nne kµ¿`ßfn¬
`uaafiew F∂]Zw `qanbpsS Dd® D]cnXesØ kqNn∏n°p∂ ]Zamb
inemafieØn\v ]Icambn D]tbmKn°p∂p. F∂ncp∂mepw inemafiew
F∂Xv `qanbpsS D]cnXeØnse  I\-ta-dnb Dd® ]mfnsb kqNn∏n°p∂
]ZamWv.

2.8.2 A¥-co£w (Atmosphere)

`qansb s]mXn™p ImWp∂ hmbp-hns‚ Bh-c-W-sØ-bmWv A¥-co£w F∂p
hnfn-°p-∂-sX∂v \nßƒ Xmgv∂ ¢mkn¬ a\- n-em-°n-bn-´p-≠v. \nc-h[n hmX-I-
ß-fpsS an{i-W-am-Ip∂p A¥-co-£w. ss\{S-P≥, HmIvkn-P≥, Im¿_¨ssU
HmIvsskUv XpS-ßnb hmX-I-ßƒ Ah-bn¬ Nne-Xm-Ip∂p.  A¥-co-£-Øn-
te°v CØcw hmX-I-ßƒ Iq´n-t®¿°-s∏-Sp-tºmgpw Ah A¥-co-£-Øn¬ \n∂v
am‰-s∏-Sp-tºmgpw A¥-co-£-Øns‚ cmk-L-S-\-bn¬ am‰w hcp-∂p. Poh-Pm-e-ßƒ
izkn-°p-tºmƒ A¥-co-£-Øn¬ \n∂pw HmIvkn-P≥ hen-s®-Sp-°p-Ibpw ]pdØv
hnSp∂ Im¿_¨ssU HmIvsskUv A¥-co-£-Øn-te°v Iq´n-t®¿°-s∏-Sp-Ibpw
sNøp-∂p. kky-ßƒ {]Imikwt«-jW ka-bØv Im¿_¨ ssU HmIvsskUv
A¥-co-£-Øn¬ \n∂v kzoI-cn-°p-Ibpw HmIvkn-P≥ A¥-co-£-Ønte°v-
]pd¥≈pIbpw sNøp-∂p. A·n]¿∆X kvt^mS\ ka-b-Øpw, hml-\-ß-fn¬
\n∂pw, ̂ mIvS-dn-I-fn¬ \n∂pw a‰pw A¥-co-£-Øn-te°v hmX-I-ßƒ Iq´n-t®¿°-
s∏-Sp-∂p-≠v. `qan-bnse Xm]-\ne \ne-\n¿Øp-∂-Xn¬ A¥-co£w {][m\ ]¶v
hln-°p-∂p.

A¥co£Øns‚ LSIßƒ (Composition of Atmosphere)

A¥-co-£-Øn¬ ImW-s∏-Sp∂ hmX-I-ß-fpsS LS-I-k-hn-ti-j-X-Iƒ km[m-c-
W-bmbn Ah-bpsS hym]vXØns‚ iX-am-\-Øn-em-Ip-∂p. samØw A¥-co-£-
Øn¬ Hmtcm-hm-X-Ihpw GXv A\p-]m-X-Øn-emWv \ne-sIm-≈p-∂Xv F∂-Xns‚
ASn-ÿm-\-Øn¬ A¥-co-£-Øns‚ LS-I-k-hn-ti-j-X-Iƒ hnh-cn-°mw. A¥-co-
£-Øn¬ ImW-s∏-Sp∂ hmX-I-ßfpw a‰pw ]´n-I-bmbn Xmsg sImSp-Øn-cn-°p∂p.
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{Ia hmX-I-ßƒ iX-am\w
\º¿

1 ss\{S-P≥ (N
2
) 78.08

2 HmIvkn-P≥ (O
2
) 20.95

3 B¿K¨ 0.93

4 Pe-_mjv]w 0 to 4

5 Im¿_¨ssU HmIvsskUv 0.0395

6 aotY≥ 0.00018

 \ap°v sNbvXp-t\m-°mw

A¥-co£ cmk-L-S-\-bpsS Bt]-£nI iX-am\w kqNn-∏n-°p∂ Hcp
henb ss] Nn{Xw hc-bv°p-I.

apI-fn¬ ]d™ hmX-I-ßsf IqSmsX hfsc sNdnb Jccq]Øn-ep-ff hkvXp-
°fpw A¥-co-£-Øn¬ ImW-s∏-Sp-∂p. Cu hkvXp-°sf IWnIIƒ F∂v hnfn-
°p-∂p. Ch-bpsS hep∏w Hcp an√o-ao-‰-dns‚ Bbnc-Øn-sem∂v AYhm ssat{Im-
ao-‰-dn¬ Xmsg Bbn-cn-°pw. aÆv, D∏v, Nmcw, Pze-\-Øns‚ ^e-ambn D≠m-Ip∂
hkvXp-°ƒ, A·n]¿∆X kvt^mS-\-^-e-am-bn-´p-≠m-Ip∂ Nmcw, ]qsºmSn,
Fbvtdm-tkmƒ (aerosol)F∂-dn-b-s∏-Sp∂ sNdnb {ZmhI Ipan-f-Iƒ F∂n-h-sb√mw
CXn¬ Dƒs∏-Spw. Jcw, {Zmh-Iw, hmXIw F∂o aq∂v cq]-ß-fn¬ A¥-co-£-
Ønepw Pew ImW-s∏-Sp-∂p.

`qan-bpsS D]-cn-Xew apX¬ Bbn-c-I-W°n\v Intem-ao-‰¿ A∏p-d-ap-ff kuc-°m‰v
taJe hsc A¥-co£ hmX-I-ßƒ ImW-s∏-Sp-∂p. kqcys‚ D]-cn-̀ m-KØv \n∂pw
]pd-s∏-Sp∂ Atbm-Wp-I-fpsS {]hm-l-sØ-bmWv kuc-°m‰v F∂v hnfn-°p-∂-Xv.
GI-tZiw 100 In.an hsc s]mXpsh A¥-co-£-hmX-I-ß-fpsS an{i-W-Øn¬
Imcy-amb hyXym-k-ßƒ H∂pwXs∂ hcp-∂n-√. HmtkmWns‚bpw Pe-_m-jv]-
Øn-s‚bpw Af-hn-emWv Imcy-amb hyXymkw ImWp-∂-Xv.

hmbp-hn\v `mchpw a¿±hpw sNep-Øm-\p-ff Ign-hp-≠v. `qKp-cp-Xzm-I¿j-W-Øns‚
^e-ambn´mWv `qan-bpsS D]cn-X-eØn\p Np‰pw A¥-co£w \ne-\n¿Ø-s∏-Sp-∂-
Xv. Kpcp-Xzm-I¿j-W-Øns‚ ^e-ambn `qan-bpsS A¥-co-£-Øns‚ km{µX D]-
cn-X-e-Øn-\-SpØv A[n-I-am-Ip-∂p. D]-cn-X-e-Øn¬ \n∂pw 30 Intem-ao-‰¿ ]cn-[n-
°p-f-fn¬ BIp∂p A¥-co£ hmX-I-ß-fpsS ̀ qcn-`mKw ]nfihpw tI{µo-I-cn-°-
s∏-´n-cn-°p-∂-Xv. A¥-co-£-Øns‚ Db¿∂ Xe-ß-fn¬ hmXI X∑m-{X-I-fpsS
Afhv hfsc Ipd-hm-Wv. AXn-\m¬ Xs∂ A¥-co£ a¿±hpw Ipd-hm-bn-cn-°pw.
kap{Z \nc-∏n¬ A¥-co£a¿±w 1013.25 an√o-_m¿ BIp-∂p. _mtcm-ao-‰¿ D]-
tbm-Kn-®mWv A¥-co£a¿±w Af-°p-∂-Xv.
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A¥-co£LS\ ew_X-e-Øn¬ (A¥-co£]mfn-Iƒ) (Vertical Structure

of the atmosphere)

kap{Z\nc-∏n¬ \n∂pw XpSßn ]Xn-\m-bn-c-I-W-°n\v Intem-ao-‰¿ A∏p-d-ap-ff
_ln-cm-Imiwhsc A¥-co£w hym]n®p InS-°p-∂p.  kz`m-h-Øns‚ ASn-ÿm-
\-Øn¬ A¥-co-£sØ IpØ-s\-bp-ff c≠v taJe-I-fmbn Xcw-Xn-cn-bv°mw.

1. tlmtam-kv -̂nb¿ (Homosphere)

GI-tZiw 100 Intem-ao-‰¿ Db-cwhsc hym]n®p InS-°p∂ A¥-co£ taJ-e-bm-
Wn-Xv. hmX-I-ß-fpsS i‡-amb an{iWw (Turbulent mixing)hmXI X∑m-{X-I-fpsS
{]k-c-W-tØ-°mƒ A[n-I-amWv. Dbcw tlmtam-kv̂ n-b-dnse hmX-I-ß-fpsS tNcp-
h-Isf kzm[o-\n-°p∂n-√. A¥-co-£-Øns‚ cmk-L-S\ Cu ̀ mK-Øns‚ Db¿∂
Xew hsc sFIcq]y-ap≈ t]mse (uniform) ImW-s∏-Sp-∂p. Cusbmcp ImcWw
sIm≠mWv Cu `mK-Øn\v tlmtam-kv^n-b¿ F∂ t]cv \¬In-bn-´p-f-fXv.

2. sl‰tdmkv^nb¿ (Heterosphere)

`qan-bpsS D]-cn-X-e-Øn¬ \n∂pw 100 Intem-ao-‰-dn¬ IqSp-X¬ Db-c-Øn-ep≈ A¥-
co£ taJ-e-bm-Wn-Xv. Xmc-X-tay\ X∑m{Xm]nfiw IqSnb hmX-I-ßƒ Xmgv∂
taJ-e-bnepw  Ipd-hp≈Xv Db¿∂Xe-ßfnepw ImW-s∏-Sp-∂p. 1000 Intem-ao-‰-dn-
\∏pdw ssl{U-P≥, loenbw XpS-ßnb hmX-I-ß-fmWv [mcm-f-ambn I≠phcp-
∂-Xv. X∑m{Xm`mcw IqSnb Zzbm-t‰m-anIv ss\{S-P≥ hmXIw 500 Intem-ao-‰-dn\p
apI-fn¬ hfsc Ipd™ tXmXn¬ am{Xta ImW-s∏-Sp-∂p-f-fp.

`qan-bpsS D]-cn-X-e-Øn¬ \n∂pw GI-tZiw 100 Intem-ao-‰¿ Db-c-Øn¬ FØp-
tºmƒ A¥-co£ LS-\-bn¬ am‰w hcp-∂p. tlmtam-kv̂ n-b-dn\pw sl‰-tdm-kv̂ n-
b-dn\pw CS-bv°p-ff Cu ̀ mK-sØ S¿t_mt]mkv (turbopause) F∂v hnfn-°p-∂p.

`qan-bpsS D]-cn-X-e-Øn¬ \n∂pw apI-fn-te°v t]mIp-t¥mdpw A¥-co£ Dujvam-
hn¬ hyXn-bm\w kw`-hn-°p-∂p. Cu hyXn-bm-\-Øns‚ ASn-ÿm-\-Øn¬ A¥-
co£]mfn-bmb tlmtam-kv^n-b-dns\ A©v hyXykvX ]mfn-I-fmbn XcwXn-cn-
®n-cn-°p-∂p. (Nn{Xw 2.13)

1. t{Smt∏mkv^nb¿

2. kv{Smt‰mkv^nb¿

3. antkm-kv^n-b¿

4. sX¿tΩmkv^nbdpw Ab-t\mkv^nbdpw

5. FIvtkm-kv^n-b¿



52

πkv h¨ ̨  ̀ qhn⁄m-\obw

1. t{Smt∏mkv̂ nb¿

`qan -bpsS D]-cn -X-e-tØmSv
tN¿∂v ImW-s∏-Sp∂ A¥-
co£ ]mfn-bm-Wn-Xv. a\p-jy-
\pƒs∏-sS-bp-ff Poh-Pm-e-
ßƒ hkn -°p∂ G‰hpw
Xmgv∂ hnXm-\-Øn-ep-ff A¥-
co£ ]mfn -bm -Wn -Xv . Cu
taJe Ft∏mgpw am‰-ßƒ°v
hnt[-b-am-bn-s°m-≠n-cn-°p-∂p.
taL-ßƒ, {]Im-iw, Xm]w
F∂n-h-bn-se√mw Hmtcm Znh-
khpw \nc-h[n am‰-ßƒ kw`-
hn-°p-∂p. Hmtcm am‰hpw a\p-
jy-\pƒs∏-sS-bp-ff Poh-Pm-e-
ß-fpsS \ne-\n¬∏ns\ _m[n-
°p-∂p. kwtbm-P\ taJe
F∂mWv t{Smt∏m-kv^n-b-
dns‚ A¿Yw.

t{Smt∏m-kv^n-b-dn¬ \ntXy-\-
bp-≠m-Ip∂ am‰-ßsf Zn\m-
hÿ (Weather)F∂p hnfn-°p-
∂p. hmbp-hns‚ kwh-l\
{]{Inb hgn-bmWv A¥-co-£-
Øns‚ Cu `mKw NqSp-]n-Sn-°p-∂-Xv. CXns‚ (t{Smt∏-mkv^n-b¿) apIƒ `mK-
tØbv°v t]mIp-t¥mdpw A¥-co£ Dujvamhv  A\p-{Iaw Ipd™p hcp-∂p.
hmbp-hns‚ ew_-X-eØnepw Xnc›o\ Xe-Ønepapff i‡-amb an{iWw hgn
NqSpIq-Snb hmbp apI-fn-tebv°v Db¿∂v taL-ß-fmbpw, ag-bm-bpw, Im‰mbpw
Hs° amdp-∂p. hmbp-hns‚ CØ-c-Ønep-ff an{i-W-amWv (mixing) Imem-hÿ
{]Xn-`m-k-Øn\v Imc-Ww.

`qa[ytcJm{]tZ-i-ßfn¬ t{Smt∏m-kv^n-b¿ GI-tZiw 18˛20 Intem-ao-‰¿ Db-c-
Ønepw {[ph{]tZ-i-ß-fn¬ 7 Intem-ao-‰¿ Db-c-Ønepw ImW-s∏-Sp-∂p. A¥-co-
£-Øn¬ ImW-s∏-Sp∂ Pe_mjv]-Øns‚ ̀ qcn-`m-Khpw t{Smt∏m-kv^n-b-dn-emWv
ImW-s∏-Sp-∂-Xv. Pe-_m-jv]-Øns‚ Af-hn-ep-≠m-Ip∂ hyXymkw Hgn-®m¬
t{Smt∏m-kv^n-b-dns‚ cmk-L-S\ F√m `mKØpw Gsd-°psd kam-\-am-Wv.

`qanbn¬ ]Xn-°p∂ kqcy{]Im-i-Øns‚ Hcp `mKw t{Smt∏m-kv^n-b¿ BKn-
cWw sNøp-Ibpw AXns\ Xmt]m¿P-ambn am‰p-Ibpw sNøp-∂p. Cu Xmt]m¿Pw
Nme\w, kwh-l\w F∂o {]{In-b-Iƒ hgn t{Smt∏m-kv̂ n-b-dns‚ F√m ̀ mKØpw
{]k-cn-°-s∏-Sp-∂p. CXns‚ ^e-am-bn-´mWv `qan-tbmSv ASpØ t{Smt∏m-kv^n-b-
dns‚ `mKØv NqSv IqSp-X¬ A\p-`-h-s∏-Sm≥ Imc-Ww.

Nn{Xw 2.13 `qan-bpsS A¥-co£ ]mfn-Iƒ (vertical layers
of  Earth’s atmosphere)
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t{Smt∏m-kv^n-b-dns‚ apIƒ `mKØv FØp-tºm-tg°pw Xm]-\ne Ipd-bp-∂p.
CXn-\m-emWv ]¿∆-X-ß-fpsS apIƒ`m-KØv Xmgvhc-I-tf-°mƒ XWp∏v D≠m-Im≥
Imc-Ww. Dbcw IqSp-∂-X-\p-k-cn®v t{Smt∏m-kv^n-b-dn¬ D≠m-Ip∂ Dujvam-hns‚
Ipd-hns\ F≥hn-tbm¨sa‚¬ em]vkv \nc°v (Environmental Lapse Rate) (ELR)

F∂p hnfn-°p-∂p. CXv Hmtcm Intem-ao-‰-¿  apI-fn-tem´v t]mIp-t¥mdpw icm-icn
6.5OC \nc°n¬ Ipdbp∂q. t{Smt∏m-kv^n-b-dns‚ apIƒ `mKsØ Xm]\ne GI-
tZiw- -˛60OC BIp∂p. ELR t]mkn-‰ohv kwJy-bn¬ \n∂pw s\K-‰ohv kwJy-bn-
te°v amdp∂ taJ-esb t{Smt∏mt]mkv (tropopause) F∂v hnfn-°p∂p.

A¥-co£]nfi-Øns‚ `qcn-`m-Khpw Dƒs°m-≈p∂ taJ-e-bm-Wn-Xv. Pe-_m-
jv]-Øns‚ 99 iX-am-\-hpw, A¥-co£ hmX-I-ß-fpsS 75 iX-am-\hpw Cu taJ-
e-bn-emWv ImW-s∏-Sp-∂-Xv. Pe-]-cn-hr-Ønsb apt∂m´v \bn-°m-\p-ff tXmXn-
ep≈ Pe-_mjv]w Cu taJ-e-bn-ep≠v.

2. kv{Smt‰m-kv^n-b¿ (Stratosphere)

t{Smt∏mkv^nb-dn\p apI-
fn-embn GI-tZiw  50
Intem-ao-‰¿ Db-c-Øn¬
ImW-s∏-Sp∂ A¥-co£
]mfn -bm -Wn -X v . hmbp -
hns‚ kwh-l\Ne\w
ChnsS Xosc Cs√∂v
Xs∂ ]d-bmw. Xnc-›o\
Xe-Øn-ep-ff hmbp-hns‚
Ne-\-amWv Cu taJ-e-
bn¬ IqSp-X¬ {]I-S-ambn
ImW-s∏-Sp-∂Xv. Dbcw
IqSp-∂-Xn\-\p-k-cn®v Xm]-
\n-e-bn¬ h¿[-\hv A\p-
-̀h-s∏-Sp-∂p. Imem-hÿm

hyXymkw Cu `mK-ß-
fn¬ Cs√∂v Xs∂ ]d-
bmw. kv{Smt‰m-kv^n-b-
dns‚ Xmgv∂ `mK-ß-fn¬
Xm]-\ne ̨ 600 C BIp-∂p.
Db-cw IqSp-t¥mdpw Duj-
amhv h¿[n®v -˛30C hsc
FØp∂p. Hmtkm -¨
X∑m-{X-I-ƒ  Aƒ{Sm-h-
be‰v civan-I-sf BKn-c-
Ww sNøp-∂Xv sIm≠m-
Wv Cu taJ-e -bnse

Hmtkm¨

HmIvkn-Ps‚ Hcp X∑m-{X-bn¬ (O
2
) c≠v HmIvkn-

P≥ B‰-ßƒ ImW-s∏-Sp-∂p.  ]t£ Hcp HmIvkn-
P≥ B‰w IqSn-t®-cp-tºmƒ HmIvkn-Ps‚ Hcp
X∑m{X Hmtkm¨ Bbn amdp-∂p.  aq∂v HmIvkn-
P≥ B‰-ß-fm¬ \n¿an-X-amb Hcp Hmtkm¨ X∑m-
{X-bmWv O

3.
 kqcy-\n¬ \n∂pw hcp∂ hn\m-i-I-c-

amb Aƒ{Sm-h-b-e‰v hnIn-c-W-ßsf BKn-cWw
sNbvXv A¥-co-£-Ønse Hmtkm¨ \sΩ kwc-
£n-°p-∂p.  ]t£ hmbp-hn-eqsS Hmtkm¨ `q\n-
c-∏n-ep≈ \mw izkn-°p∂ hmbp-hn¬ FØp-tºmƒ
AXv hnj-am-bn-am-dp-∂p.  Poh-Pm-e-ßƒ°pw APo-
hob hkvXp-°ƒ°pw CXv s]m≈-ep-Ifpw \mihpw
D≠m-°p-∂p.  CSn-an-∂epw sImSp-¶m‰pw D≠m-Ip∂
ka-bØv {]Ir-Xym A¥-co-£-Øn¬ sNdnb Af-
hn¬ Hmtkm¨ cq]-s∏-Sp-∂p.  F∂m¬ A¥-co-
£-Øn-te°vv ]pd-wX-≈-s∏-Sp∂ hymh-km-bnI cmk-
h-kvXp-°fpw hml-\-ß-fn¬ \n∂pw ]pd-wX-≈-s∏-
Sp∂ hkvXp-°fpw kqcy-{]-Im-i-Øn-s‚bpw Dujvam-
hns‚bpw IqsS A¥-co-£-Ønse HmIvkn-Ps\
Hmtkm-Wmbn cq]m-¥-c-s∏-Sp-Øp∂p.  CXns‚ ̂ e-
ambn A¥-co-£-Ønse Hmtkm-Wns‚ Afhv ̀ bm-
\-I-ambn Db-cp-∂p.  t^mt´m-sI-an-°¬ kvtamKnse
(Photochemical smog) {][m\ LS-I-amWv
Hmtkm¨.
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Dujvamhv h¿[n-°m≥ ImcWw. t{Smt∏m-kv^n-b-dns‚ apI-f-Xn-cn¬ CXv
0°C (32°F) hsc FØp∂p. hc≠ hmbphpw kv{Smt‰mkv^n-b-dns\ At]-£n®v
A\p-`-h-s∏-Sp∂ Db¿∂ Dujvamhpw ImcWw Cu `mKØv taL-ßƒ ImW-s∏-
Sp-∂n-√. taL-ßƒ ImW-s∏-Sp-I-bm-sW-¶n¬ Xs∂ AXv 30 Intem-ao-‰-dn\v apI-
fn-em-bn-´mWv ImW-s∏-Sp-∂-Xv. ChnsS ImW-s∏-Sp∂ taL-ßsf \m{In-bkv (na-
creous) taL-ßƒ F∂v hnfn -°p -∂p. Ah-bv°p≈ h¿tWm-PzeX
(Iridescence)ImcWw apØp-I-fpsS AΩ (Mother of Pearl) F∂pw CØcw taL-
ßsf hnfn-°m-dp-≠v. 30 Intem-ao-‰¿ Db-c-Øn¬ ImW-s∏-Sp∂ Cu taLßƒ
Jca™v, AXn-ssi-Xy-Pew F∂n-h Dƒs°m-≈p-∂hbmWv.

kv{Smt‰m-kv^n-b-dns‚ Db¿∂ Xe-ß-fn¬ (20˛50 Km) h®v  kqcy-{]-Im-i-Ønse
Aƒ{Sm-h-b-e‰v civan -Isf BKn-cWw sNbvXv HmIvkn-P≥ X∑m{XIƒ
hnLSn°p∂p.  hnLSn®p≠mb HmIvknP≥ B‰w HmIvkn-P≥ (O

2
)X∑m-{X-bp-

ambn IqSn-t®¿∂v Hmtkm¨ (O
3
)X∑m-{X-Iƒ D≠m-Ip∂p. DØ-cm-b\ tcJbv°pw

Z£n-Wm-b\ tcJbv°pw CS-bn-ep-ff DjvW-ta-Jem {]tZ-iØpw a[y
A£mwitcJm{]tZ-iØpamWv Hmtkm¨ {][m-\-ambpw D≠m-Ip-∂-Xv.

Zn\m-h-ÿbpw Imem-h-ÿbpw

\nßfpsS hchv ˛ sNehv IW-°p-I-fpsS ]cn-tim-[\ hgn CXv hnh-cn-°m≥ Ign-
bpw.  AXm-bXv Hcp h¿j-Ønse 12 amk-Ønse Hmtcm amk-Øn-tebpw an®w F∂Xv
Imem-hÿsb kqNn-∏n-°p-∂p.  Hmtcm Znh-k-tØbpw hchv ˛ sNehv Zn\m-h-ÿsb
kqNn-∏n-°p-∂p.- \nßƒ°v Zn\t¥m-dp-ap≈ an®-Øn¬ \ntXy\ hf-sc-b-[nIw am‰-
ßƒ D≠m-bn-s°m-≠n-cn-°pw. F∂m¬ \nß-fpsS amkw-tXm-dp-ap≈ an®w AXm-bXv
Zn\w-tXm-dp-ap≈ an®-Øns‚ icm-icn hf-sc-b-[nIw sFIy-cq-]-ap-≈-Xm-bn-cn-°pw.  CtX
coXn-bn¬ \nß-fpsS A\p-`-h-Øn¬ \n∂pw Imem-h-ÿ-tb-°mƒ Zn\m-hÿ hfsc
thK-Øn¬ amdp∂ps≠∂v \nßƒ°-dn-bmw. Hcp-Zn-hkw 40oC -t\mS-SpØ NqSm-sW-
¶n¬ sXm´-SpØ Znhkw 30oC Xmsg-bp≈ XWpØ Ah-ÿ-bn-te°v amdp-∂p.  Imem-
h-ÿ-bnepw CXpt]mse am‰-ßƒ D≠m-Ip-∂p. ]t£ AXv \o≠-Im-e-b-f-hp-sIm-
≠m-sW∂v am{Xw.

t{Smt]m-kv^n-b-dn-se \ntXy-\-bp≈ am‰-ßsf Zn\m-hÿ F∂v hnfn-°p-∂p.  henb
Ime-b-f-hp-I-fn-ep≈ am‰-Øns‚ icm-icn Ah-ÿsb Imem-hÿ F∂ ]Zw sIm≠v
kqNn-∏n-°p-∂p.  Imem-h-ÿ-tb-°mfpw IqSp-X¬ Xo{h-am-bn-cn°pw Zn\m-h-ÿ.  CXp-
sIm-≠m¿Y-am-°p-∂Xv \ntXy-\-bp≈ Dujvam-hn-s‚-bpw, ag-bp-sS-bpw, a¿±-Øn-s‚-bpw,
Im‰ns‚bpw ]cn[n \o≠ Ime-b-f-hn-ep≈ Imem-h-ÿ-tb-°mfpw A[n-I-am-bn-cn-°pw.
Imem-hÿ \o≠ Ime-b-f-hn-ep≈ Zn\m-h-ÿ-bpsS icm-i-cnsb kqNn-∏n-°p-∂-Xn-
\m¬ CXv anX-am-bn-cn-°pw.  Ic-bn¬ Pohn-°p∂ _lp-`q-cn-]£w Poh-Pm-e-ßfpw
A¥-co-£-Øns‚ Xmsg-`m-K-Øp≈ 5 In.an. \p≈n-emWv ImW-s∏-Sp-∂-Xv.  Db¿∂
Xe-ß-fn-ep≈ A¥-co-£-Øns‚ t\¿a-bpw cq£-amb Ah-ÿ-Ifpw `qcn-`mKw Poh-
Pm-e-ßƒ°pw \ne-\n¬°m≥ ]‰m-Ø-Xm-Ip-∂p.  8848 In.an. Db-c-ap≈ Fh-sdÃv
sImSp-apSn A¥-co£ afi-e-amb t{Smt]m-kv^n-b-dns‚ GI-tZiw ]IpXn hsc
Db¿∂v ImW-s∏-Sp-∂p.
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kqcy-\n¬ \n∂v `qan-bn¬ ]Xn-°p∂ hn\m-i-Im-cn-I-fmb Aƒ{Sm-h-b-e‰v hnIn-c-
W-ßƒ t]mep-ff civan-Isf Hmtkm¨ BKn-cWw sNøp-∂p. Hmtkm¨ Aƒ{Sm-
h-b-e‰v hnIn-c-tWm¿PsØ Xmt]m¿P-ambn am‰p-∂p. Cu {]{In-b-bpsS ^e-am-
bn-´mWv kv{Smt‰m-kv^n-b¿ NqSp-]n-Sn-°p-∂-Xv. hk-¥-Im-eØv (Spring Season)

A‚m¿´n-°-bn¬ Hmtkm¨ timjWw \S-°p∂-Xns‚ {][m\ Imc-W-°m¿
\m{In-bkv taL-ßƒ, t¢mtdm ^vfqtdm Im¿_¨ (CFC), a‰v a\pjy\n¿anX
aen-\o-Im-cn-Iƒ F∂n-h-bm-Ip-∂p.

kv{Smt‰m-kv^n-b-dn-t\bpw sXm´p-ap-I-fn-ep-ff antkm-kv^n-b-dn-t\bpw th¿Xn-cn-
°p∂ ̀ mKsØ kv{Smt‰mt-]mkv (stratopause) F∂p hnfn-°p-∂p. GI-tZiw 45˛50
Intem-ao-‰¿ Db-c-whsc kv{Smt‰m-kv^nb¿ hym]n-®n-cn-°p-∂p. kv{Smt‰m-t]m-kn¬
A¥-co£a¿±w GI-tZiw 1 an√n-_m¿ BIp-∂p. ChnsS h®v A¥-co£ Dujvam-
hn¬ ho≠pw am‰w hcp-∂Xv \nebv°p∂p. Xmsg-bp-ff Hmtkm¨ ]mfn-I-fpsS
NqSp-]n-Sn-°¬ hgn antkm-kv^n-b-dns‚ Xmgv∂ taJ-e-I-fn¬ Db¿∂ hnXm-\-
ßsf At]-£n®v NqSv IqSp-X¬ A\p-`-h-s∏-Sp-∂p. GI-tZiw 80 Intem-ao-‰¿
hsc antkm-kv^n-b-dn¬ Db-c-Øn\v B\-p]m-Xn--I-ambn A¥-co£ Dujvamhv Ipd-
™p-h-cp-∂p. sP‰v hnam-\-ß-fpsS k©m-c-Øn\v G‰hpw A\p-tbm-Py-amb taJ-
e-bmWv kv{Smt‰m-kv^n-b¿.

3.  antkm-kv^n-b¿ (Mesosphere)

`utam-]-cn-X-e-Øn¬ \n∂pw 50 apX¬ 80 Intem-ao-‰¿ hsc Db-c-Øn¬ ImW-s∏-
Sp∂ A¥-co£ ]mfn-bm-Wn-Xv. antkm-kv̂ n-b-dn¬ Dbcw IqSp-∂-X-\p-k-cn®v Xm]-
\ne Ipd-bp-∂p. ssiXyw G‰hpw IqSp-X-ep-ff A¥-co£ ]mfn-bm-Wn-Xv. CXns‚
apIƒ `mKsØ Dujvamhv ˛1200C˛¬ Xmsg-bm-Ip-∂p. kuc-bq-Y-Øns‚ hnhn[
`mK-ß-fn¬ \n∂pw _ln-cm-Im-iØv \n∂pw `qan-bn-te°v ]Xn-°p∂ inem iI-
e-ßfpw a‰pw IØn-Xo-cp∂ A¥-co£`mK-am-Wn-Xv. AXn-\m¬ ̀ qan-bn-te°v ]Xn-
°p∂ D¬°-I-fn¬ \n∂pw `qansb kwc-£n-°p∂ ]mfn-bm-Wn-Xv. D¬°-Iƒ
ChnsS h®v IØn-®m-c-am-bn-Øo-cp-∂p. antkm-kv^n-b-dn-t\bpw sX¿tam-kv^n-b-
dn-t\bpw th¿Xn-cn-°p-∂Xv antkm-]mkmWv (mesopause)

4.   sX¿tam-kv^n-bdpw Ab-tWm-kv^n-bdpw

antkm-kv^n-b-dn\v sXm´papI-fnepw FIvtkm-kv^n-b-dn\p Xmsg-bp-ambn ImW-
s∏-Sp∂ A¥-co£ ]mfn-bm-Wn-Xv. GI-tZiw 85 Intem-ao-‰¿ apI-fn-em-bn-´mWv
CXv ImW-s∏-Sp-∂-Xv. A¥-co£ hmX-I-ßƒ ChnsS Ah-bpsS X∑m{Xm`mc-
Øns‚ ASn-ÿm-\-Øn¬ {]tXyI ]mfn-I-fmbn tI{µo-I-cn-°s∏-´n-cn-°p-∂p.

Dbcw IqSp-∂-X-n\\p-k-cn®v A¥-co£ Dujvamhv h¿[n-°p-∂p. Db¿∂ Du¿P-
apff kuc-hn-In-c-W-ßsf BKn-cWw sNøp-∂-Xp-hgn Cu `mKØv Dujvamhv
kuc-{]-{In-b-Isf B{i-bn-®n-cn°p-∂p. GI-tZiw 20000C hsc Dujvamhv  Db-cm-
dp≠v (3,630OF) Db¿∂ Du¿Pap≈ kuc-hn-In-c-W-ß-fpsS {]h¿Ø\ ^e-
ambn A¥-co£ hmX-I-ßƒ Cu taJ-e-bn¬ sshZyp-X-Nm¿Pp-ff IWn-I-I-fm-
bn-´mWv (Atbm-Wp-Iƒ) ImW-s∏-Sp-∂-Xv. sX¿tΩm-t]mkv F∂ taJehsc
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sX¿tΩm-kv̂ n-b¿ hym]n-®n-cn°p-∂p. GI-tZiw 100 Intem-ao-‰-dn\p apI-fn¬ Dbcw
IqSp-∂-Xn\-\p-k-cn®v A¥-co-£-Øns‚ cmk-L-S-\-bn¬ am‰w hcp-∂p. AXns\
\Ωƒ sl‰-tdm-kv^n-b¿ AYhm A¥-co-£-Øns‚ D]-cn-]mfn (Heterosphere or

Upper atmosphere) F∂p hnfn-°p-∂p.  sl‰-tdm-kv^n-bdns‚ G‰hpw Xmgv∂
]mfn-bmb sX¿tΩm-kv^n-b¿ Bbn-c-°-W-°n\v Intem-ao-‰¿ Db-c-Øn¬ hym]n-
®n-cn-°p∂p. Nne ÿe-ß-fn¬ _ln-cm-Imihpw sX¿tΩm-kv^n-bdpw XΩn¬
th¿Xn-cn-°p∂ {]tXyI AXn¿Øn-sbm∂pw Xs∂-bn-√. G‰hpw NqSv IqSnb
A¥-co-£-]m-fn-bm-Wn-Xv. ]I¬ ka-b-ß-fn¬ A¥-co£ Dujvamhv 25000C hsc
Db-cm-dp-≠v. hmXI IWnIIƒ A[nIan√mØXn\mepw iq\ym-Im-itØmSv Gsd
ASpØv ÿnXn-sN-øp-∂-Xn-\mepw Xm]-Øns‚ {]k-cWw \S-°m-Ø-Xn-\m¬
ChnsS NqSv A[n-I-ambn tXm∂m\nSbn-√. Aƒ{Sm-h-b-e‰v hnIn-c-W-ßsf BKn-
cWw sNøp-∂Xv hgn-bmWv sX¿tΩm-kv^n-b¿ NqSv ]nSn-°p-∂Xv.

GI-tZiw 700 Intem-ao-‰-dn\v A∏p-d-ap-ff sX¿tΩm-kv^n-b-dns‚ D]-cn-`m-KsØ
sX¿tΩm-]mkv F∂v hnfn-°p-∂p. 700 Intem-ao-‰-dn\v apI-fn¬ A¥-co£ Dujvam-
hn¬ hyXymkw hcp-∂n-√. CXn\v apI-fn-ep-ff A¥-co£ `mKsØ FIvtkm-
kv^n-b¿ F∂v hnfn-°p-∂p. ssl{U-P≥, loenbw F∂o aqeI AtbmWp-Iƒ
]c-kv]cw hfsc AI∂v ImW-s∏-Sp∂ taJ-e-bmWv FIvtkm-kv̂ nb¿. FIvtkm-
kv^n-b-dns‚ Xmgv∂ ]cn-[n-bmb sX¿tam-t]mkn-s\ FIvtkm-s_bvkv F∂pw
hnfn°m-dp-≠v. Imem-hÿ, Znh-k-ß-fpsS ka-b-ssZ¿Lyw, ÿe-Øn-\-\p-k-cn-
®p-ff Du¿P-Øns‚ hchv F∂n-h-bv°-\p-k-cn®v sX¿tam-]m-kns‚ Dbcw amdp-
∂p. C°m-c-W-Øm¬ sX¿tam-kv^n-b-dns‚ Dbcw 500 apX¬ 1000 hsc BImw.

Nm¿Pp-ff IWn-I-Iƒ (Atbm-Wp-Iƒ) A[n-I-ambn ImW-s∏-Sp∂ sX¿tΩm-
kv^n-b-dns‚ `mKsØ "Ab-tWm-kv^n-b¿' F∂v hnfn-°p-∂p. kqcy-\n¬ \n∂p-
ff Aƒ{Smhbe‰v hnIn-c-W-ßsf BKncWw sNbvXv A¥-co£ hmX-I-ß-
fnse B‰-ß-fn¬ \n∂v Ce-Ivt{Sm¨ \jvS-s∏-Sp-tºm-gmWv Atbm-Wp-Iƒ D≠m-
Ip-∂-Xv. GI-tZiw 80 apX¬ 300 Intem-ao-‰¿ Db-c-Øn-emWv Ab-tWm-kv^n-b¿
ImW-s∏-Sp-∂-Xv. sshZyp-Xnsb IS-Øn-hn-Sp∂ taJ-e-bm-Wn-Xv (electrically

counducting region). Zo¿L-Zqc hm¿Øm-hn-\n-abØn\v klm-bI-cam-Ip∂ ̀ mK-am-
Wn-Xv. A¥-co-£-Øn-se-Øp∂ tdUntbm Xcw-K-ßsf CXv ̀ qan-bn-tebv°v Xncn®v
{]Xn-^-en-∏n-°p-∂p. Atdmd (Northern and Southern Lights) (Nn{Xw 2.14) F∂-dn-b-
s∏-Sp∂ Hcp {]tXyI {]Xn-`mkw sX¿tΩm-kv^n-b-dn-s‚ Cu `mKØv ImW-s∏-
Sp-∂-Xv.

`qan-bpsS Im¥nI afi-e-Øn-te°v {]th-in-°p∂ kuc-°m‰v (Solar Wind)A¥-
co£ X∑m-{X-I-fp-ambn Iq´n-ap-´p-tºmƒ hyXykvXßfmb h¿WcmPnIƒ
D≠mIp∂p.  Cu h¿W hnkvabImgv-N-sb-bmWv Atdmd F∂v hnfn-°p-∂-Xv.
DØc˛ Z£nW {[ph-ß-fn-emWv CXv Zriy-am-Ip-∂Xv. _ln-cm-Imi hml-\-ß-
fp-sSbpw A¥m-cmjv{S _ln-cm-Imi \ne-bß-fp-bp-sSbpw k©m-c-]Yw FIvtkm-
kv^n-b-dns‚ a[y-`mKw apX¬ apIƒ`mKw hscbp≈ taJeI-fn-em-Wv.
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5. FIvtkm-kv^n-b¿ (Exosphere)

A¥-co-£-Øns‚ G‰hpw apI-fnse
]mfn-bm-Wv FIvtkm-kv^n-b¿. kap-{Z-
\n-c-∏n¬ \n∂pw GI-tZiw 700 Intem-
ao-‰-dn\p apI-fn¬ ImW-s∏-Sp∂ Cu
`mKw N{µ-\n-te-°p-ff Zqc-Øns‚ ]Ip-
Xn-`mKwhsc hym]n®p ImW-s∏-Sp-∂p.
_ln-cm-Im-i-Øns‚ XpS°w Cu ̀ mK-
Øp-\n∂mWv. ssl{U-P≥, loenbw
XpS-ßn -b aqeI X∑m-{X-I-fm -Wv
ChnsS {][m-\-ambpw I≠p-h-cp-∂-Xv.
Ch-sb-°q-SmsX ss\{S-P≥, HmIvkn-
P≥, CO

2 
F∂o `mcw IqSnb X≥am-{X-Ifpw Xmgv∂ `mK-ß-fn¬ ImW-s∏-Sp-∂p.

B‰-ßfpw X∑m-{X-Ifpw ChnsS hfsc AI-∂mWv ImW-s∏-Sp-∂-Xv. AXn-\m¬
hfscZqcw ]c-kv]cw Iq´n-ap-´msX k©-cn-°m≥ Chbv°v km[n-°p-∂p. C°m-c-
W-Øm¬Xs∂ Cu `mKsØ A¥-co£w hmX-I-kz-`mhw ]q¿Æ-ambn ImWn-
bv°p-∂n-√. kuc-°m-‰p--ambn _‘n∏n°s∏Sp∂-Xp-hsc CXv hym]n-®n-cn-°p-∂p.
kuc-s°mSp-¶m‰pIƒ Cu `mKsØ sRcp-°p∂p. kqcys‚ Xo£vWX Ipd™
ka-b-ß-fn¬ Cu `mKw _ln-cm-Im-iØntebv°v  IqSp-X¬ hym]-cn°p-∂p.
CXns‚ ]cn[n `q\n-c-∏n¬ \n∂v 1000 apX¬ 10000 hsc Intem-ao-‰-dn¬ hsc-
bmImw.

lcn-X-Krl {]`mhw (Green House Effect)

`qan-bpsS A¥-co-£-Øn-eqsS FØp∂ kqcy-{]-Im-i-amWv `qan-bpsS D]-cn-X-
esØ NqSp-]n-Sn-∏n-°p-∂-Xv. ̀ qan-bn-se-Øp∂ kqcy-{]-Im-isØ ̀ ua-{]-Xew Xncn®v
A¥-co-£-Øn-te°v {]k-cn-∏n°p∂p. CXn¬ Ipd®v Xmt]m¿Pw _ln-cm-Im-i-
tØ°v kzX-{¥-am-°-s∏-Sp-∂p. _m°n`mKw lcn-X-Kr-l-hm-X-I-ßfm¬ BKn-cWw
sNø-s∏-Sp-∂p. CXv ho≠pw `qan-bpsS D]-cn-X-e-Ønte°vv hnIn-cWw hgn
FØp∂p.

Cßs\ lcn-X-Kr-l-hm-X-I-ßƒ `utam-]-cn-X-e-Øn-\-SpØv h®v kqcy{]Im-i-
Ønse Xmt]m¿PsØ BKn-cWw sNøp∂ {]{In-bsb BWv lcn-X-Krl
{]`mhw F∂v ]d-bp-∂-Xv. lcn-X-Kr-l-{]-`mhw Cs√-¶n¬ `qan, Poh≥ \ne-
\n¬°m≥ ]‰mØ Hcp XWpØpd™ {Kl-ambn amdn-tb-t\. `qan-bn¬ \n∂v
{]Xn-^-en-°p∂ kuc-hn-In-c-WsØ BKn-cWw sNøp-Ibpw Xncn®v ̀ qan-bn-te°v
Xs∂ {]k-cn-∏n-°p-Ibpw sNøp∂ A¥-co£ hmX-I-ßsf lcn-X-KrlhmX-I-
ßƒ F∂v hnfn-°p-∂p. CØcw hmX-I-ßƒ H∂pw Xs∂ hfsc Db¿∂ Af-
hn¬ A¥-co-£-Øn¬ ImW-s∏-Sp-∂n-√. Im¿_¨ ssUHmIvsskUv, aossY≥,
ss\{Skv HmIvssk-Uv, Pe-_mjv]w F∂n-h-bmWv A¥-co-£-Øn¬ [mcm-f-ambn
ImW-s∏-Sp∂ lcn-X-Kr-l-hm-X-I-ßƒ. Ch, Hcp IhNwt]mse {]h¿Øn®v `qan-
bpsS D]-cn-X-eØn¬ NqSv \ne-\n¿Øn kwc-£n-°p-∂p. hnhn-[-Xcw hymh-km-

Nn{Xw 2.14 Atdmd {]Imiw
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bnI {]h¿Ø-\-ßƒ hgnbpw {]IrXn {]h¿Ø-\-ßƒ hgnbpw A¥-co-£-Ønse
Im¿_¨ssUHmIvssk-Uns‚ Af-hn¬ am‰w hcm-dp-≠v. hyXykvXXcw {]IrXn
{]{In-b-Iƒhgn A¥-co-£-Ønse Pe-_m-jv]-Øns‚ Af-hnepw am‰w hcm-dp-
≠v.

2.8.3 Pe-a-fiew (Hydrosphere)

`qan-bnse samØw Pem-i-b-ßsf kqNn-∏n-°m≥ D]-tbm-Kn-°p∂ ]Z-am-Wn-Xv.
`qan-bpsS D]-cn-X-e-Ønepw AXn-\-SpØpw ImW-s∏-Sp∂  XpS¿®-bn-√mØ Pe-
]m-fn-bm-Wn-Xv. AXm-bXv ̀ qan-bpsS D]-cn-X-e-Ønepw D]-cn-X-e-Øn-\-Sn-bnepw ImW-
s∏-Sp∂ F√m {]Ir-Xn-Z-Ø-amb Pehpw Dƒs∏-Sp∂ `mK-amWv sslt{Um-kv^n-
b¿. kap-{Z-ßƒ, ISepIƒ, \Zn-Iƒ, XSm-I-ßƒ, a™v, Jca™v, `qK¿`-Pew,
A¥-co£Pew F∂n-h-sb√mw PeafieØn¬ Dƒs°m-≈p-∂p. Jcw, {Zmh-
Iw, hmXIw F∂o aq∂v Ah-ÿ-bn¬ Pe-a-fi-e-Øn¬ Pew ImW-s∏-Sp-∂p.
AXm-bXv Jca™v, {Zmh-I-P-ew, Pe-_mjv]w F∂o cq]-ßfn¬.

Pe-a-fi-e-Ønse 97 iX-am\w Pehpw kap-{Z-ß-fn-epw, IS-enepw D∏p-sh-≈-ambn
tI{µo-I-cn-°-s∏-´n-cn-°p-∂p. _m°nhcp∂ Pe-amWv \Zn-I-fnepw, XSm-I-ß-fn-epw,
lnam-\n-I-fn-epw, `qK¿`-P-e-am-bpw, A¥-co£Pe-ambpw Hs° ImW-s∏-Sp-∂Xv.
A¥-co-£-Øn¬ ImW-s∏-Sp∂ Pe-_m-jv]-Øns‚ iX-am\w hfsc Ipd-hm-sW-
¶nepw, Pem-i-b-ß-fn¬ \n∂p-ff Pe-Øns‚ _mjv]o-I-c-Whpw Xncn®v Ah ag-
bmbn `qan-bn¬ ]Xn-°p-∂Xpw Pe]cn-hr-Øn-bpsS {][m\ `mK-am-Ip-∂p. `qan-
bnse Poh≥ \ne-\n¿Øp-∂-Xn¬ Cu Nm{InI {]{In-bbv°v {][m\ ]¶mWp≈Xv.

Nn{Xw 2.15 Pe-]-cn-hrØn AYhm sslt{Um-f-PnIv ssk°nƒ
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Pe]cn-hrØn (Hydrologic cycle)

NqSp-]n-Sn® tdmUn¬ \n∂pw sNdnb agbv°v tijw Hcp ]pI Db-cp-∂Xv \nßƒ
{i≤n-®n-cn-°p-at√m. Cu {]{In-b-bpsS ImcWw F¥mWv?

NqSp-]n-Sn® tdmUn¬ ag-sh≈w hogp-tºmƒ AXv _mjv]o-I-cW {]{Inb hgn
hmX--Im-ÿ-bn-ep-ff Pe-_m-jv]-ambn amdp-∂p. Pe-]-cn-hrØn AYhm sslt{Um-
f-PnIv ]cn-hrØn F∂ {]IrXn {]Xn-`m-k-Øns‚ {][m\ ̀ mK-amWv Cu {]{Inb.
(Nn{Xw 2.15)

Jcw, {ZmhIw, hmXIw F∂o aq∂v hyXykvX Ah-ÿI-f-ne-p≈ ̀ ua afie-ß-
fn-eq-sS- Pe-Øns‚ XpS¿®--bp-ff Nw{I-aW (Circulation) sØbmWv Pe-]-cn-hrØn
(Water Cycle)F∂v hnfn-°p-∂-Xv.

Pe]cnhrØnbn¬ ]eXcw {]{InbIƒ Dƒs∏Sp∂p.

1 h¿jWw (Precipitation)

2 tatemgp°v (Surface run-off)

3 Du¿∂n-d-ß¬ (Infiltration)

4 ASn-sbm-gp°v (Base flow)

5 _mjv]o-I-cWw (Evaporation)

6 kky-tkz-Z\w (Transpiration)

7 L\o-I-cWw (Condensation)

Pe-a-fi-eØns‚ F√m ̀ mKØpw Cu {]{In-b-Iƒ \S-°p-∂p. Cu {]h¿Ø\ßƒ
GI-tZiw 15 Intem-ao-‰¿ Dbcw hsc A¥-co-£-Ønepw 5 Intem-ao-‰¿ XmgvN-
bn¬ `qh-¬° `mKØpw ImW-s∏-Sp-∂p. h¿j-]mXw hgn-bmWv `qan-bn¬ Pew
FØp-∂-Xv. ag, a™v F∂n-h-bmWv h¿j-]m-XØns‚ c≠v hn`mKßƒ.

`qan-bn¬ ]Xn-°p∂ ag-sh-≈-Øns‚ Ipd®p`mKw `qan BKn-cWw sNøp-∂p.
CXns\ Du¿∂n-d-ß¬ (infiltration) F∂v hnfn-°p-∂p. Ipd®v `mKw D]-cn-X-e-Øn-
eqsSbpw \Zn-I-fn-eq-sSbpw, XSm-I-ß-fn-eq-sSbpw kap-{Z-Øn-te°v Hgp-Ip∂p. CXn-
s\ tasem-gp°v (Surface run-off) F∂v hnfn°p-∂p. ̀ qan-bpsS ASn-bn-te°v Du¿∂n-
d-ßnb Pew inemkp-jn-c-ß-fn¬ `qK¿` Pe-\n-c∏v Db-cp-∂-Xn\v Imc-W-am-hp-
Ibpw sNøp-∂p. Du¿∂n-d-ßnb PeØns‚ Ipd®v `mKw `qan-°-Sn-bn-ep-ff ine-I-
fn-eqsS kap-{Z-Øn-te°v Hgp-Ip-∂p. CXns\ ASn-sbm-gp°v (Base flow) F∂p
hnfn-°p-∂p. sNSn-Iƒ BKn-cWw sNøp∂ Cu Pe-Øns‚ Ipd®p`mKw Ce-I-fn-
eqsS kky-tkz-Z\w hgn (Transpiration) _mjv]o-I--cn®v A¥-co-£-Øn¬ XncnsI
FØp-∂p.

\Zn-I-fn¬ \n∂pw XSm-I-ß-fn¬ \n∂pw kap-{Z-ß-fn¬ \n∂pw a‰pw Pew _mjv]o-
I-cn®v A¥-co-£-Øn-se-Øp-∂p. CXv A¥-co-£-Øn¬h®v taL-ß-fmbn
amdp-∂p. A¥-co£Dujvamhv Ipd-bp-tºmƒ taL-ßƒ XWpØv ag-bmbpw
a™mbpw ̀ qan-bn¬ ]Xn°p-∂p (Precipitation). AXm-bXv Pe]cn-hrØn F∂p-]-
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d-bp-∂Xv kap-{Z-Pew A¥-co-£-Øn-eqsS h≥I-c-I-fn¬ FØn Xncn®v kap-{Z-ß-
fnte°v Xs∂ FØp∂ {]{Inb BWv. `qan-bn-se-Øp∂ kutcm¿P-Øns‚ 

1

3

`mKw kap-{Z-P-e-Øns‚ _mjv]o-I-c-W-Øn\v th≠n-bmWv Nne-h-gn-°-s∏-Sp-∂-Xv.
_mjv]o-I-c-W-Øns‚ ̂ e-ambn D≠m-Ip∂ A¥-co£ Cu¿∏hpw, B¿{Z-Xbpw
(Moisture and humidity) XWpØv taL-am-bpw, ag-bmbpw a™mbpw a™pI-W-
ambpw (dew)  amdp-∂p.

A¥-co£ Cu¿∏w Ime-hÿm\n¿Wb-Ønse {][m\ LS-I-am-Ip-∂p. sImSp-
¶m-‰p-Iƒ°v Nme-I-_ew \¬Ip∂Xv Cu¿∏-am-Wv. CSn-an-∂-en\pw Im´p-Xo°pw
CXv Imc-W-am-Ip∂p. Icsb Cu¿∏-ap-f-f-Xm-°m\pw, Pe`rXßfnepw \Zn-I-fnepw
Pew \nd-bv°p-∂-Xn-epw, ine-I-fpsS cmknI A]-£-b-Øn-\pw `q{]-tZ-i-ß-fpsS
A]-c-Z-\-Øn\pw PohnXw Icp-]n-Sn-∏n-°p-∂-Xn-epw, teb-amb cmk-h-kvXp-°-tf-
bpw Ah-km-Z-ß-tfbpw kap-{Z-ß-fn¬ FØn-°p-∂-Xnepw A¥-co£ Cu¿∏w
{][m\ ]¶v hln°p-∂p.

2.8.4 AXnssiXyafiew (Cryosphere)

Dujvamhv Ipd™ XWpt∏dnb `qanbpsS Nne `mKßfn¬ Jca™v, a™v (ice

and snow) XpSßnb Ahÿbn¬ Pew ImWs∏Sp∂p.  AØcØn¬
XWpt∏dnb `qhyhÿbpsS `mKamb {]tZißsf AXnssiXyafiew
(cryosphere) F∂p hnfn°p∂p.  `qanbnse lnam\nIfmepw Jca™n\mepw
aqSs∏´ F√m{]tZißfpw AXnssiXy afieØn¬ Dƒs∏Sp∂p.

]T\]ptcm-KXn ]cn-tim-[n°mw

1. A¥-co-£-Ønse Hmtkm¨, Pe-_mjv]w, s]mSn-]-S-e-ßƒ F∂nh
`qan-bnse Pohs‚ \ne-\n-¬∏n\v {][m-\-s∏-´-Xm-Ip-∂-sX-ßns\?

2. t{Smt∏m-kv^n-b-dns\ Zn\m-hÿ afiew F∂v hnfn-°p-∂-sX-¥p-
sIm≠v?

3. A¥-co-£-Øn¬ ImW-s∏-Sp∂ {][m\ hmX-I-ßƒ GsX√mw?

4. Pe-]-cn-hr-Øn-bpsS {]m[m\yw F¥v?

2.9.  ssPhafiew (Biosphere)

`qanbpsS ssPhafiew ̀ qanbnse PohtaJe (Zone of life) F∂pw Adnbs∏Sp∂p.
1875 ¬ FUvthUv kyq v (Edward Suess) F∂ `qssh⁄m-\nI\mWv
""ssPhafiew'' F∂ ]Zw apt∂m v́ h®Xv. ""`qanbnse kakvX PohPmeßsfbpw
Dƒs°m≈p∂ BtKm-f-hy-h-ÿ-bmWv _tbm-kv^n-b¿ F∂v \n¿h-Nn-°mw.
inemafiew, Pe afiew, hmbp afiew F∂nhbnse LSIßfpambn Pohn-
I-fpsS {]Xn{]h¿Ø\hpw Cu hyh-ÿ-bn¬ Dƒs∏-Sp-∂p.
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{[ph{]tZiw apX¬ ̀ qa[ytcJ {]tZiw hscbp≈ ̀ qanbpsS F√m ̀ mKßfnepw
GsX¶nepw XcØnep≈ PohPmeßƒ ImWs∏Sp∂p.  `qanbnse
PohafieØns‚ hym]vXn Af°m≥ {]bmkamWv.  henb PohnIfn¬ Nne
]£n hn`m-K-ßƒ (DZm-l-c-W-ambn ""ds∏¬kv'' (Ruppells) F∂ IgpI≥)
`utam]cnXeØn¬ \n∂pw 11 In.an A[nIw DbcØn¬ ]d°p∂Xmbn
ImWs∏Sp∂p.  AXpt]mse Nne a’yh¿Kßƒ kap{Z K¿Øßfn¬ 8 In.ao
A[nIw Bgßfn¬ Pohn°p∂p.  GItImi PohnIfmb NneXcw kqjva
PohnIƒ adnbm\ {S©nse Ne©¿ K¿ØØn¬ 11,034 ao‰dn¬ A[nIw
Bgßfn¬ ImWs∏Sp∂p.  kzoU\nse Nne `mKßfn¬ \n∂pw Ipgns®SpØ
5 In.ao‰dn¬ A[nIw BgØnep≈ `qh¬°`mKßfn¬ kqjvamWp°fpsS
(microbes) km∂n[yw Xncn®dn™n´p≠v.
ssPh-a-fiew hnhn[ XcØnep≈ kkyßfpw P¥p°fpw Dƒs]Sp∂ \nch[n
ssPhtaJe (biomes) Ifmbn hn`Pn°s∏´ncn°p∂p.  Ic`mKßfn¬ Cu
ssPhtaJe `qanbnse A£mwi tcJ°v A\pkcn®v hyXymks∏´ncn°p∂p.
B¿´nIv, A‚m¿´nIv XpSßnb {[ph{]tZißfn¬ kkyP¥p Pmeßƒ
XmcXtay\ IpdhmWv.  F∂m¬ `qa[ytcJm{]tZiØv kkyP¥p Pmeßƒ
IqSpXembn Xnßn]m¿°p∂p. kkyßƒ, P¥p°ƒ, kqjvaPohPmeßƒ
XpSßnb `qanbnse F√m PohPmeßfpw ssPhafieØns‚ `mKamWv.

\ap°v kw{K-ln°mw

\mw A[nhkn°p∂ `qan \nch[n {]tXyIXIƒ {]Z¿in∏n°p∂ Hcp tPymXn¿
tKmfamWv.  \ΩpsS kucbqYØn¬ kqcys\∂v \mw hnfn°p∂ \£{Xhpw
AXns\ hew hbv°p∂ 8 {Klßfpw AhbpsS D]{Klßfpw, Ip≈≥
{Klßfpw, FÆa‰ On∂{Klßfpw, [qatIXp°fpw Dƒs∏Sp∂p.  GXm≠v
13.7 iXtImSn h¿jßƒ°v apºv GIXzØns‚ ""almhnkvt^mS\w'' hgn cq]w
sIm≠ A\¥amb {]]©Ønse tIhew sNdnb Hcp AwKw am{XamWv
kucbqYw. `qanbpsS D¬`hsØ kw_‘n®v \nch[n ImgvN∏mSpIƒ
Bhn¿`hn®n´p≠v.  `qssh⁄m-\nI Ime{IaØns‚ (Geologic Time scale)
ASnÿm\Øn¬ `qan cq]w sIm≠n´v 4.54 iXtImSn h¿jambncn°p∂p.
`qan°v apIƒ`mKw ]c-∂Xpw a[y-`mKw A¬]w ho¿Ø-Xp-amb Hcp tKmfØns‚
(oblate ellipsoid) BIrXn BbXn\m¬ `qa[ytcJm {]tZisØ ]cntOZØns‚
hymkm¿[hpw Np‰fhpw {[ph{]tZitØXnt\°mƒ hyXykvXambncn°p∂p.
`qanbpsS icnbmb BImcsØ AYhm BIrXnsb C∂v hntijn∏n°phm≥
D]tbmKn°p∂ imkv{Xob ]ZamWv ""PntbmbvUv'' (Geoid). cmkLS\bpsSbpw
`uXnI kz`mhØns‚bpw ASnÿm\Øn¬ `qanbpsS `qh¬°w (crust) apX¬
AI°mºv (core) hscbp≈ Dƒ`mKsØ hnhn[ ]mfnIfmbn Xcw Xncn®n´p≠v.
`uahyh-ÿm-hn-⁄m\w F∂ k¶¬∏w `qansb Hcp kwtbmPnX hyh-ÿbmbn
IW°m°p∂p.  inemafiew, hmXIafiew, Peafiew, AXnssiXy
afiew F∂nhsb√mw `uahyh-ÿ-bnse LSIßfmWv.  `qanbpsS ssPh
afiew `qanbnse PohtaJe F∂dnbs∏Sp∂p.  hyXykvX `ua afi-e-ß-fn-
eq-sS-bp≈ PeØns‚ XpS¿®bmbp≈ Nw{IaWsØbmWv Pe ]cnhrØn F∂v
hnfn°p∂Xv.



62

πkv h¨ ̨  ̀ qhn⁄m-\obw

{][m\ ]T-\-t\-´-ßƒ

\ap°v hne-bn-cp-Ømw.

$ kuc-bq-Y-Ønse hnhn[ AwK-ß-fpsS s]mXp khn-ti-j-X-Iƒ N¿®
sNøp∂p.

$ {]]-©-Øns‚ D¬`hw alm-hn-kvt^m-S\ kn≤m-¥-Øns‚ ASn-ÿm-\-Øn¬
hni-Zo-I-cn-°p-∂p.

$ s\_p-em¿, πm\-‰-kn-a¬ ]cn-I-ev]-\-Iƒ {]Imcw `qan-bpsS D¬`hw hnh-cn-
°p-∂p.

$ `qan-bpsS icn-bmb BIr-Xnbpw hen-∏hpw {]kvXm-hn-°p-∂p.

$ `qssh-⁄m-\nI Ime-{IaØnse Bt]-£nI Ime-b-f-hp-Iƒ Xpe\w
sNøp∂p.

$ `qan-bpsS B¥cLS\ Nn{Xo-I-cn-°p-∂p.

$ `uahyh-ÿ-bpsS ASn-ÿm\ LS-I-ß-fmb inemafi-ew, Pe-a-fi-ew,
hmbpafi-ew, ssPh-a-fiew F∂n-h-bpsS ASn-ÿm\ khn-ti-j-X-Iƒ
hne-bn-cp-Øp-∂p.

1. tPymXnimkv{X GIIw (astronomical unit) Fs¥∂v \n¿hNn°pI?  Hcp
tPymXnimkv{X GIIw F{X Intemao‰dmWv?

2. GXp hn[ØnemWv `qanbpsS hmbp afiew Hcp lcnXKrl (greenhouse)

ambn {]h¿Øn°p∂Xv?

3. A¥co£Ønse GXv ]mfnbnemWv DbcØn\\pkcn®v Xm]w h¿[n-
°p∂Xv?

4. `qanbpsS B¥cnI ]mfnIfpsS khntijXIƒ FSpsØgpXpI.

5. `qanbpsS D≈n¬ F{X BgØnemWv am‚n¬ ]mfn Bcw`n°p∂Xv?

6. s\_pem¿ ]cnI¬∏\ F∂m¬ F¥v?

7. `qssh⁄m-\nI ImeØns‚ GIIßƒ (units) GsX√mamWv?

8. inemafiew, BkvXt\mkv^nb¿ F∂o ]ZßƒsIm≠v A¿Y-am°p∂-
sX¥mWv?
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3.1 BapJw

\ΩpsS hmk-ÿ-e-amb `qan Ne\mfl-I-amb Hcp {Kl-am-Wv.  AXv \nc-¥cw
]cn-h¿Ø\hnt[b-am-bn-´mWv ImW-s∏-Sp-∂-Xv.  Cu hkvXp-X-sb-°p-dn®v F√m-
bv-t∏mgpw \nßƒ°v Ah-t_m-[-an√ F∂p hcn-In-epw `qan-bn¬ F√m `mKØpw
]cn-h¿Ø-\-ßƒ \S-∂psImt≠bn-cn-°p-∂p-≠v.  `qan-bnse bmsXm∂pw ÿnc-
a√. `qan-bnse Jc-afieØnse {Zhy-ßƒ F√mw Xs∂ Ah-bpsS cq]-Ønepw
ÿm\]c-amb hn\ym-k-Øn-epw BIm-c-Ønepw LS-\-bnepw \nc-¥cw am‰-ßƒ°v
hnt[-b-am-bn-s°m-≠n-cn-°p-∂p.  ̀ uam-¥¿`m-KØv ÿnXn-sN-øp∂ ine-Iƒ DcpIn
cq]-sa-Sp-°p∂ inem-{Zhw (amKva)  ine-I-fnse hn≈-ep-I-fn-eqsS ̀ qan-bpsS ]pdta
hs∂-Øn-t®-cp-∂-Xpw, ̀ qap-JsØ ine-Iƒ A]-£-b-Øn\v hnt[-b-ambn D≠mIp∂
Ah-km-Z-ßfpw a‰pw \Zn-I-fn-eqsS kwh-l\w kw`-hn-°p-∂Xpw `ua hkvXp-°-
fpsS ÿm\]c-amb ÿnXn-am-‰-ßƒ°v kp]-cn-Nn-X-amb DZm-l-c-Wß-fm-Wv.
inemafi-e-Øn-se-∂-t]mse hmbpafieØnepw Peafi-e-Ønepw \nc-¥cw
\S-∂p-sIm-≠n-cn-°p∂ CØ-c-Øn-ep≈ am‰-ßƒ ]e-co-Xn-I-fn¬ \ap°v {]I-S-am-
Ip-∂p.  Pew \ocm-hn-bmbn amdn A¥-co-£-Øn¬ h®v L\o-̀ -hn®v taLambnØocp-
∂-Xpw, kap-{Z-Ønse then-tb-‰w, then-bn-d-°w, hnhn[ Xc-Øn-ep≈ kap-{Z-Pe
{]hm-l-ßƒ, Zni-bnepw thK-X-bnepw \nc-¥cw amdn hoip∂ Im‰p-sa√mw DZm-
l-c-W-ß-fm-W-t√m.  an°-t∏mgpw CØcw am‰-ßƒ a\p-jy-cpsS PohnXIme-b-
fhp h®v t\m°p-tºmƒ kmh-[m-\-Øn-set∂m thK-Øn-set∂m Bt]-£n-I-
ambn ]d-bm-hp-∂-Xm-Wv.  `qI-ºw, A·n-]¿∆Xkvt^mS\w apX-em-bh sIm≠p-
≠m-Ip∂ am‰-ßƒ hfsc s]s´∂v D≠m-Ip-∂-h-bm-Wv.  F∂m¬ `qX-e-Øn-ep-
≠m-Ip∂ ]¿∆-X-ß-fpsS cq]o-I-c-Ww, BtKmf XeØn¬ kap{ZPe\nc-∏ns‚
hyXn-bm-\-ßƒ, Xoc-tZ-i-Øns‚ Ib-‰n-d-°-ßƒ XpS-ßn-b-h-sb√mw Xmc-X-tay\
hfsc kmh-[m-\-am-bn-´mWv kw`-hn-°p-∂Xv.

3.2 ̀ qan Hcp hyhÿ (Earth as a System)

Hcp hyqlw F∂-Xns\ GsX-¶nepw Xc-Øn-ep≈ ]c-kv]ckº¿°w ]pe¿Øp∂
hkvXp-°-fpsS Hcq kam-lmcw F∂v \n¿h-Nn-°mw.  DZm-l-c-W-Øn\v, a\pjyicocw
\nc-h[n Ah-b-h-ß-fpsS ]c-kv]-cm-{ibXzw \nanØw Hcp tNX\ico-c-ambn
{]h¿Øn-°p∂ hyhÿ-bm-Wv. Hcp hyqlsØ hni-Z-ambn N¿® sNøp-tºmƒ
AXns\ ho≠pw ]e D]hyhÿ-ß-fmbn XcwXncn®v ]cn-K-Wn-°m-hp-∂-Xm-Wv.

3
`ua-{]-{In-b-Iƒ
(EARTH PROCESSES)
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a\pjyico-c-am-Ip∂ hyhÿ-Øn¬ \mUo-hyhÿ, Zl\hyhÿ, Aÿnhyhÿ
F∂n-ßs\ hnhn[ D]hyhÿ-ß-f-S-ßn-b-Xmbn Xncn-®-dn-bm-hp-∂-Xm-Wv.

km¿h-{Xn-I-hpw, kZm {]h¿Ø\\nc-Xhpamb [mcmfw D]hyhÿ-ß-tfmSv IqSn-
b-XmWv `ua-hyhÿ.   Jc]Zm¿∞-ß-fmb ine-I-f-S-ßnb auenI afi-e-amb
inem-a-fiew (lithosphere), Pe-apƒs°m-≈p∂ Pe-a-fiew (hydrosphere), ̀ qansb
Bh-cWw sNøp∂ hmbp Dƒs°m-≈p∂ hmbp-a-fiew (atmosphere), Poh-Pm-e-
ß-f-S-ßnb ssPh-a-fiew (biosphere) F∂n-h-bmWv `ua-hyq-l-Ønse {][m\
D]hyh-ÿIƒ.

F√m hyhÿ-Ifpw Xmsg ]dbp∂ aq∂v ASn-ÿm\ LS-I-ßƒ DƒsIm-≈p-∂-
hbm-Wv.

1. {]h¿-Ø\ \nc-X-amb Hcp Iq´w LSIhkvXp-°ƒ.

2. Ahsb {]h¿Ø-\-£-a-am-°m-\p-X-Ip∂ Du¿Pt{kmX- p-Iƒ.

3. Ch-bpsS B¥-cnI{]h¿Ø-\sØ \nb- {¥n®v \ne -\n¿Øp∂
{]{InbbmIp∂ "^oUv _m°v'.

`uahyh-ÿbnse D]hy-
hÿ-I-fmb inem-a-fi-e-hpw
Pe-a-fi-e-hpw hmbp-a-fi-
ehpw ssPh-a-fi-e-hp-sa√mw
{]h¿-Ø-\-£-a -am -Ip -∂Xv
kutcm¿-Pw sIm≠m-Wv.  Im‰p-
≠m-Ip-∂Xv  ̀ qX-e-Øns‚ {Ia-
c-ln-X-amb AYhm Ak-¥p-
en-X-amb NqSm-I¬ sIm≠m-
Wv.  kap-{Z-Xn-c-am-e-Iƒ Im‰v
aqew cq]w sIm≈p-∂-h-bm-Wv.
Xm]-hyXymkw sIm≠pw
Im‰n -\\p -kr -X-am -bp -amWv
kap{ZPe {]hm-l-ßƒ k©-
cn-°p-∂-Xv.  `qan-bn-te°v \nc-
¥-c-ambn FØn-s°m-≠n-cn-
°p∂ Cu kutcm¿P {]hmlw C\nbpw iX-tImSn sIm√-ßƒ XpS¿∂p
e`n®psIm≠n-cn°pw.

`ua-hyh-ÿbnse \mev {][m\ D]-hyh-ÿIfpw XΩn-ep≈ ]c-kv]c _‘hpw
{]Xn{]h¿Ø-\-ßfpw kw£n]vXambn kqNn-∏n-°p∂ Nn{X-amWv apIfn¬ sImSp-
Øn-cn-°p-∂-Xv.

Cu \mev D]-hyh-ÿIfpw {]h¿Ø-\-£-a-am-Ip-∂Xv kqcy-\n¬ \n∂pw e`n-°p∂
kutcm¿P-Øm-emWv.  AXn\p]pdsa, `qan-bpsS A¥¿`mKØv \n∂pw D¤q-X-am-
Ip∂ Xmt]m¿Phpw, N{µs‚ Kpcp-Xzm-I¿jW _e-hp-sa√mw `uahyh-ÿsb

Nn{Xw 3.1 `ua hyqlw
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{]h¿Ø-\-£-a-am-°p∂ Du¿P t{kmX- p-I-fm-Wv.  Nn{X-Øn¬ hnhn[ Akv{X-
Nn-”-ßƒ hgn kqNn-∏n-°p-∂Xpt]mse, Cu D]hyh-ÿI-fn-eqsS Du¿Phpw
{Zhyhpw \nc-¥-c-ambn ]e Zni-Ifn¬ ÿm\-N-e\w kw -̀hn®v, Nw{I-aWw sNbvXp
sImt≠-bn-cn-°p-∂p-s≠∂v kqNn∏n°p∂psh∂v {i≤n-®m¬ hy‡-am-Ipw.

ImgvN-bn¬ thdn´v ImW-s∏-Sp-∂p-sh-¶nepw, kºq¿Æhpw GIo-Ir-X-hp-amb Hcp
ka{Khyql-Øns‚ ̀ mK-amWv Cu D]-hyh-ÿI-sf√mw Xs∂.  as‰mcp Xc-Øn¬
]dbpIbmsW¶n¬, At\Iw sNdpXpw hep-Xp-amb hyhÿ-Iƒ As√-¶n¬ hyh-
ÿ-Iƒ GI-Xm\ kz`m-h-tØmsS {]h¿Øn-°p∂ Hcp kwhn-[m-\-amWv `qan-
sb∂ Cu alm-hyhÿ.

`qan Xs∂ kuc-bq-Y-am-Ip∂ Hcp _rlXv hyhÿ-bpsS `mK-am-Wv.  kqcy\pw
kuc-Kpcp-Xzm-I¿j-W-Øm¬ _‘-s∏´ a‰v tPmXn¿tKmf-ßfpw kucbqYØn¬
Dƒs∏Sp∂p. a‰v {Kl-ß-fp-am-bp≈ `qan-bpsS {]Xn{]-h¿Ø\w {]Xy-£-Øn¬
Ipd-hm-sW-¶nepw N{µ-\p-am-bp≈ `qan-bpsS _‘w hfsc hep-Xm-Wv.

a\pjykaq-l-sØbpw Dƒs°m-≈p∂XmWv `uahyh-ÿsb∂v ]d-tb-≠-Xm-Wv.
\ΩpsS kmº-ØnI kmaq-lnI hyh-ÿ-I-sf√mw Xs∂ C∂v `ua-hyh-ÿbp-
ambn sI´p]nW™v InS-°p-I-bm-Wv.  C∂v `ua-hy-h-ÿ-bn¬ kw`-hn®psIm≠n-
cn-°p∂ ]e am‰-ß-fpsSbpw Nme-I-ambn h¿Øn-°p-∂Xv a\p-jy-cpsS CS-s]-S-ep-
I-fm-Wv.  `uahyhÿ F∂ ]Zw `qan-bn¬ ]c-kv]c _‘n-X-ambn \S-°p∂
F√m `uXn-I, cmknI, ssPhnI {]{In-b-I-sfbpw Dƒs°m-≈p-∂-Xm-sW∂v
kw£n]vX-ambn ]d-bmw.

C∂v \mw ImWp∂ Cu `ua-hyhÿ, Zi-e-£-°-W-°n\v h¿j-ßƒ Dƒs°m-
≈p∂ Ime-L-´-Øn¬ `qan-bn¬ \S∂v sIm≠n-cn-°p∂ k¶o¿Æ-amb {]{In-b-I-
fpsS A\-¥c ^e-ambn ]cn-W-an-®Xpw, Hcp k¥pen-Xm-h-ÿ-bn-te°v \nc-¥cw
]cn -h¿Ø\hnt[-b-ambns°m≠n-cn -°p∂Xpamb H∂m-Wv.  `ua-hyh-
ÿbv°p≈n¬ \n∂pw ]pdsa \n∂p-sa-√m-ap≈ ]ehn[ CS-s]-S-ep-Iƒ `qan-bn¬
A\p-kyqXw am‰-ß-fp-≠m-Im≥ Imc-W-am--bn-´p-≠v.

`uahyh-ÿbneqsS Du¿Pw k©-cn-°p-∂-tXm-sSm∏w `ua ]Zm¿Y-ßƒ Nw{I-
aW hnt[-b-am-Ip-Ibpw sNøp-∂p-≠v.  Pe-N-{Iw, inem-N-{Iw XpS-ßnb ]e Xc--
Øn-ep≈ Nm{InI kz`mhap≈ am‰-ßfpw Ch-bn¬ auen-I-am-Wv.  ̀ ua{Zhy-ßƒ°v
kw`-hn-°p∂ CØcw Nm{InI am‰ßƒ°v A\p-kr-X-ambn Ah-bpsS cq]hpw
LS-\bpw amdn-s°m-≠n-cn-°p-∂p-sh-¶nepw {Zhyw Ft∏mgpw ]cn-c-£n-°-s∏-´p-sIm-
t≠-bn-cn°p∂p≠v.

`ua{]Xn-`m-k-ßsf kw_-‘n®pw, `qan-bnse (`uahyh-ÿbnØnse) hnhn[
LS-I-ßƒ XΩn-ep≈ {]Xn-{]-h¿Ø-\-ßfpw IqSp-X¬ hy‡-ambn a\- n-em-°p-
∂-Xn\v `qansb Hcp hyhÿ-bpambn ImWp∂ Cu  kao-]\w klm-b-I-am-Wv.

am‰-Øns‚ km¿∆-{XnIkz`mhw (Universality of changes)

`qan XpS¿®-bmbn am‰-Øn\v hnt[-b-am-bn-s°m-≠n-cn-°p-∂p-sh∂v \mw a\- n-em-
°n-bt√m?  `qan-bn¬ \S-°p∂ hnhn[ `ua, cmk, `uXn-I, ssPhnI {]{In-b-
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I-sf√mw {]m]-©nI \nb-a-ßƒ sIm≠v hni-Zo-I-cn-°m-hp-∂-Xm-Wv.  Cu am‰-
ßƒ {it≤-btam, {i≤bv°v hnt[-b-a-√m-ØtXm BImw, hepXpw sNdp-Xp-am-
Imw, XpS¿®-bm-b-Xpw, CS-bv°nsSbp≠mIp-∂-Xp-am-Imw, {Ita-W-bp-≠m-Ip-∂Xpw
Zpc-¥-kz-`m-htØmsS BI-kvan-I-ambp-≠m-Ip-∂-Xp-sa-√m-am-Imw.

am‰-ßƒ Xncn-®-dn-bp-∂-Xn\pw Ahbv°v imkv{Xo-b-amb hni-Zo-I-cWw \¬Ip-∂-
Xn\pw am‰-ßƒ {i≤m-]q¿∆w \nco-£W hnt[-b-am-t°-≠-Xp-≠v.  am‰-ßƒ F√m-
bn-SØpw F√m Xc-Ønepw F√m tXmXnepw \S-°p-∂p-≠v.  F√m am‰-ßfpw
\nco-£W hnt[-b-am-Ip-∂n√ F∂v IcpXn Ah kw`-hn-°p-∂n√ F∂¿Y-an-√.
Nne am‰-ßƒ a\p-jy¿°v \nco-£n-°mt\m hni-Zo-I-cn-°mt\m km[n-®n-´n√ F∂v
am{Xw.

]e am‰-ßfpw a\p-jy¿°v D]-I-c-W-ß-fpsS klm-b-an-√m-sX Xs‚ C{µn-b-
ßƒsIm≠v am{Xw \nco-£n°p-hm≥ km[n-°p-∂-h-b-√.  Xs‚ ]t©-{µn-b-ßƒ
sIm≠v Xncn-®-dn-bm≥ Ign-bmØ ]ehn[ am‰-ßfpw {]Xn-`m-k-ßfpw Is≠-Øp-
∂-Xn-\v, a\p-jy¿ hnhn-[-ß-fmb AXy¥m-[p-\nI coXn-bn-ep-≈Xpw kpk-÷hp-
amb D]-I-c-W-ßƒ hnI-kn-∏n®psIm≠n-cn-°p-∂p-≠v.  Xs‚ Np‰p]m-Sp-I-fn¬ \S-
°p∂ am‰-ßsf ]Tn-°p-∂-Xn-\v, ]e tXmXn-ep-ap≈ Is≠Ø-ep-Ifpw Af-hp-
Ifpw a\p-jy≥ \S-tØ-≠-Xm-bn-´p-≠v.

\ap°v sNbvXp-t\m-°mw.

`qan-bn¬ {]mtZ-in-I-ambpw BtKmf Xe-Ønepw \S-°p-∂-Xmbn \nßƒ Xncn-

®-dn™ am‰-ßƒ Ipdn-s®-Sp-°p-I.  Ah-bpsS khn-ti-j-X-Iƒ Xmsg ]´n-I-

bn¬ Fgp-Xp-I.

am‰-Øns‚ kz`mhw DZm-l-c-W-ßƒ khn-ti-j-X-Iƒ

Np‰p-]m-Sp-ap≈ am‰-ßƒ

({]mtZ-inI ]cn-WnX kz`m-h-ap-≈-h)

BtKmf Xe-Øn¬ ImW-s∏-Sp∂
am‰-ßƒ

C∂v \S-°p∂ GsX-¶nepw Hcp {]{Inb \nco-£W hnt[-b-am°n Ah-bpsS
Imc-W-ßƒ Is≠-Øn-bm¬ AXns‚ ASn-ÿm-\-Øn¬ a‰v kam\ {]{InbIfpsS
Imc-W-ß-sfbpw A\¥c^e-ß-sfbpw kw_-‘n®v \nK-a-\-ß-fn¬ FØn-t®-
cm-hp-∂-Xm-Wv.  C∂v `qap-JØv \S∂psIm≠n-cn-°p∂ {]{In-b-Iƒ {i≤m-]q¿∆w
]T\ hnt[-b-am-°n-b-tijw, ̀ qan-bn¬ At\Ih¿j-°mew apºv \S∂ {]{In-b-I-
sfbpw Ah-bpsS ]cn-WnX^e-ß-tfbpw hni-Zo-I-cn-°m-\mIpw F∂ Cu XØz-
amWv {]{In-b-I-fpsS GI-Xm-\-XØzw (Principle of Uniformity of Processes) F∂



67

bqWn‰v ̨  ̀ ua-{]-{In-b-Iƒ

t]cnednbs∏Sp∂Xv.  ̀ ua-im-kv{X-Øns‚ hnhn[Xcw taJ-e-Ifnepw ]e Pntbm-
f-Pn°¬ {]{In-b-I-sf√mw imkv{Xobambn hni-Zo-I-cn-°phm≥ Cu XØz-sØ-bmWv
apJy-ambpw B{i-bn-°p-∂-Xv.

Hmtcm {]{In-b-bp-sSbpw ASn-ÿm-\-amb Imcyhpw Imc-Whpw XΩn-ep≈ _‘w
Is≠-Øp-∂-Xn-eqsS, `qan-bpsS \o≠ Ncn{XImeØv \S∂ hnhn[ kw`-hhn-Im-
k-ß-fpsS Imc-W-ß-sfbpw Ah-bpsS ]cn-WnX^e-ß-sfbpw _‘-s∏-SpØn
\nK-a-\-ßƒ cq]o-I-cn-°m≥ km[n-°p-∂-Xm-Wv.  CØ-c-Øn-ep≈ \nKa\cq]o-I-c-
W-amWv GI-Xm\ XØz-Øns‚ {]mtbm-Kn-I-amb D]-tbm-Kw.

Hcp kw`hhnImkw Xs∂ hnhn[am‰-ßƒ krjvSn-t®-°mw.  A·n]¿∆X
kvt^mS\w DZm-l-c-W-am-sb-Sp-°mw.  A·n]¿∆X D¬k¿P\w hgn Hcp Zzo]v
\mtim-∑p-J-am-hp-I-tbm, As√-¶n¬ Hcp Zzo]v krjvSn-°-s∏-Sp-Itbm sNbvtX-°mw.
1883 ¬ Ct¥m-t\-jy-bnse kpam{Xm Zzo]nse {Im°-tØmh A·n]¿∆Xw
D¬k¿Pn-®-t∏mƒ B Zzo]v Xs∂ s]m´n-sØ-dn®v an°-hmdpw A{]-Xy-£-ambn
t]mbn.  F∂m¬ 1963 ¬ sFkvem‚ v Xoc-Øn-\-Ise A·n]¿∆Xw D¬k¿Pn®v
cq]w sIm≠-XmWv A·n]¿∆XP\y˛Zzo]mb k¿sk Zzo]v (Surtsey Island). GsX-
¶nepw Hcp kw`hhnIm-ksØ am{Xw A]-{K-Yn®psIm≠v ]q¿Æ-amb hkvXp-X-
I-fpsS Hcp Nn{Xw e`n-°p-I-bn√ F∂v CXn¬ \n∂pw a\- n-em-t°-≠-Xp-≠v.

3.3 kº¿°apJ-sa∂ Bibw (Interface concept)

{]Ir-Xn-bn¬ am‰-ßƒ \S-°p-∂Xv Fhn-sS-bmWv?

hyXykvX khn-ti-j-X-I-fp≈ hkvXp-°ƒ XΩn¬ tNcp∂ Ah-bpsS kº¿°-
ap-J-ß-fn-em-Wv am‰-ßƒ \S-°p-∂-sX∂v {i≤n®v \nco-£-n®m¬ t_m[y-s∏-Sp-∂-
Xm-Wv.  hyXykvX kz`mhkhn-ti-j-X-I-fp≈ ]Zm¿Y-ßƒ°n-S-bn-ep≈
kº¿°apJ-ßƒ (interfaces) Htc Xc-Øn-ep≈hbm-I-W-sa-∂n-√.

`qansb kw_‘n-®p≈ ]T-\-Øn¬, `qan-bnse hnhn[ ]Zm¿Y-ßƒ XΩn¬
tNcp∂ taJ-e-I-fmWv Ah-bpsS kº¿°apJ-ß-fmbn ImtW-≠-Xv.  Ic-bpw
ISepw XΩn-epw, ISepw A¥-co-£hpw XΩn-epw Icbpw hmbphpw XΩn-epw
aW¬ Xcnbpw sh≈hpw XΩn-ep-sa√mw hnhn-[-bn\w kº¿°-ap-J-ßƒ \ne-
\n¬°p-∂-Xmbn Xncn-®-dn-bm-hp-∂-Xm-Wv.

l \nßƒ Hcp D∏v ]c¬ Pe-Øn¬ ebn-∏n-°p-tºmƒ, Fhn-sS-bmWv D∏pw
sh≈hpw XΩn-ep≈ AXn¿Øn tcJ As√-¶n¬ kº¿°apJw ÿnXn-sN-
øp-∂Xv?

DØcw: ....................

l D∏pw sh≈hpw XΩn¬ tNcp∂ `mKØv am‰w \S-°p-∂pthm?

DØcw:  AsX, D∏v ]c¬ ...........

l D∏v ]c-ens‚ GXv `mK-amWv BZyw eb-\-Øn\v hnt[-b-am-Ip-∂Xv?

DØcw:  D∏v ]c-ens‚ GXv `mK-amtWm sh≈-hp-ambn BZyw kº¿°-
Øn¬ hcp-∂Xv Ahn-sS-bmWv BZyw am‰w kw`-hn-°p-∂-Xv.
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l Cf°an√mØ sh≈-Øn¬ D∏v ]c-en-´m¬ D∏v ]cepw sh≈hpw XΩn¬
th¿Xn-cn-°p∂ kº¿°-apJØns‚ kz`mhw GXv Xc-Øn-em-bn-cn°pw?

DØcw: {ItaW hym]n-°p∂ Hcp kw{I-aW taJ-e-bn-eqsS-bm-bn-cn°pw eb\w
\S-°p-∂Xv.

kº¿°-ap-J-ß-fmbn h¿Øn-°p∂ AXn-
¿-Øn-Iƒ- ]-eXpw hy‡-X-bm¿∂Xpw thK-
Øn¬ Xncn-®-dn-bm-hp-∂-Xp-am-sW-¶nepw a‰v
]eXpw hy‡-ambn Xncn-®-dn-bm-hp∂ AXn-
cp -I-tfmSv IqSn -b-h-bm-bn-cn -°p-I-bn-√.
bYm¿∞-Øn¬, \nco-£-W-Øn-\p-]-tbm-Kn-
°p∂ am\-Z -fi-am-bn -cn°pw CØcw
kº¿° apJ-ß-fpsS kv]jvSX \n¿W-
bn-°p∂ Hcp apJyLS-Iw.  F{X hy‡-
amb kº¿°apJw t]mepw Hcp
kq£vaZ¿in-\n-bn-eqsS \nco-£n-°p-tºmƒ
hy‡-amb Hcp {]X-e-Øn\p ]I-c-ambn
H∂n¬ \n∂pw as‰m-∂n-tebv°p {ItaW
hym]n-°p∂ coXn-bn¬ ImW-s∏-Spw.

\√ sXfn-a-bm¿∂ \nd-ap≈ Hcp sFkvI´ sh≈-Øn-en´v \nco£n°p-I.  \nd-
ap≈ sFkv I´bpw sh≈hpw XΩn¬ th¿Xn-cn-°p∂ t\¿Ø kº¿°apJw
hfsc IrXy-ambn \nßƒ°v ImWm≥ km[n-°pw.  F∂m¬ sh≈-Øn-en´ D∏v
]c-en¬ Cu AXn¿ØntcJ A{X Xs∂ hy‡-am-bn-cn-°n-√.  hyXykvX ]Zm¿Y-
ßƒ XΩn¬ th¿Xn-cn-°p∂ kº¿°apJ-ßƒ Ft∏mgpw hy‡-amb Hcp {]X-
e-ambn Z¿in-°m≥ Ign-bp-∂n-s√-¶n¬ IqSn Ah \ne-sIm-≈p∂psh∂ bmYm¿Yyw
CXn¬ \n∂pw a\- n-em-t°-≠-XmWv.

Nn{Xw 3.2 ¬ IrXy-amb kº¿°-apJw Xncn-®-dn-bm-\m-Ip-∂pt≠m?  s]s´∂v
hy‡-am-Ip∂ kº¿°-ap-J-amtWm  AtXm kw{I-aW]c-ambtXm, hym]\{]IrXn
{]Z¿in-∏n-°p∂ XcØnse kº¿°-ap-J-amtWm AXn¬ Zriy-am-Ip-∂Xv?

Poh-Pm-e-ß-f-[n-Ihpw ÿnXn sNøp-∂Xv inem-a-fi-e-hpw Pe-a-fi-e-hpw hmbp-
a-fi-ehpw XΩn¬ tN¿∂v \ne-sIm-≈p∂ kº¿°-ap-J-ØmWv.  `qX-e-Øn¬
Jc-`q-an-bn¬ \n∂pw GXm\pw ao‰-dp-Iƒ apI-fnepw Xmsg-bp-ambn hym]n®v InS-
°p∂ Xmc-X-tay\ t\¿Ø taJ-e-bn-emWv ssPh-a-fieØns‚ ÿm\w. Ic-
bpw sh≈-hpw hmbphpw IqSn tN¿∂v ImW-s∏-Sp∂ taJ-e-bn-emWv ssPhafi-
e-Ønse Poh-Pm-e-ß-fn¬ `qcn-`m-Khpw A[n-h-kn-°p-∂-Xv.  henb kº¿°-ap-J-
ßƒ°p≈n¬ Xs∂ [mcmfw eLp-cq-]-Øn-ep≈ kº¿°-ap-J-ßfpw \ne-sIm-
≈p-∂p-≠v F∂v k{i≤w \nco-£n-®m¬ a\- n-em-°mw.

{]]-©-amsI hnhn[ Xcw kº¿°apJ-ßƒ \ne-sIm-≈p-∂p-≠v.  Kme-Ivkn-
Ifpw iq\ym-Im-ihpw XΩnepw \£-{X-ßfpw Ahsb Bh-cWw sNøp∂

Nn{Xw 3.2 a’yß-fp-sSbpw ]£n-I-fp-
sSbpw taJ-e-Isf th¿Xn -cn -°p∂
kº¿° apJw hni-Zo-I-cn-°p∂ Nn{Xw.
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iq\ym-Im-ihpw XΩnepw kº¿°apJ-ßƒ ImWm-hp-∂-Xm-Wv.  AXohkq£va
Xew apX¬ AXohÿqeXewhsc-bp≈ kº¿°apJ-ßƒ \ne-\n¬°p-∂-Xmbn
ImWm≥ Ign-bpw.  `uXnIXe-Øn¬, Hcp ]Zm¿YsØ As√-¶n¬ khn-
tijhkvXp-hns\, as‰m-∂n¬ \n∂pw th¿Xn-cn-°p∂ AXn¿Øn-I-fmbn kº¿°
apJ-ßsf ]cn-K-Wn-°mw.  kº¿°apJ-ß-fn-eq-sS-bp≈ Du¿P-Øns‚ hnX-c-Whpw
{]hm-l-hp-amWv {]m]-©n-Ihpw km¿∆-{Xn-I-hp-ambn \S-°p∂ F√m am‰-ß-fp-
sSbpw \nZm-\w.

kº¿°apJ-ß-fn-eqsS H∂n¬ \n∂pw as‰m-∂n-te°p≈ Du¿P-Øns‚ {]bm-W-
amWv GsXmcp hyhÿ-Ønepw am‰-Øn\v \nZm-\-ambn h¿Øn-°p-∂-sX-∂Xv {]m[m-
\y-a¿ln-°p∂ hkvXp-X-bm-Wv.  hyhÿ-Øn-te°v Du¿Pw FØp-∂Xpw AXn¬
\n∂pw Du¿Pw ]pd-tØ°v hym]n-°p-∂-Xp-sa√mw sshhn-[y-amb am‰-ßƒ°v Imc-
W-ambn `hn-°p-∂p.  DZm-l-c-W-Øn\v Hcp emhm{]hmlw XWpØv ine-bmbn
amdp-∂Xv AXn¬ \n∂pw Xmt]m¿Pw hmbp-hn-te°pw {]m¥-{]-tZ-i-ß-fnse ine-
I-fn-te°pw hym]n-°p-∂-Xn-\m-em-Wv.  F∂m¬ as‰mcp tI{µ-Øn¬ \n∂pw IqSp-
X¬ Xmt]m¿Pw e`n-®m¬ am{Xta ho≠pw AXn\v NqtS‰v Dcp-Im≥ km[n-°pIbp≈q.
Du¿Pw ]pd-tØ°v {]k-cn-∏n-°m-\mWv hyqlw Ft∏mgpw shº¬ sIm-≠n-cn-°p-
∂Xv. AtX-k-abw a‰v taJ-e-I-fn¬ \n∂v IqSp-X¬ Du¿Pw FØn-bm¬ AXv
kzoI-cn-°m\pw hyqlw k∂-≤-am-bn-cn-°pw.

am‰ß-sf√mw Xs∂ {]h-Nn-°m-\m-hp∂X√.  ssZ\wZn\ cm]-I¬ hyXym-k-ßƒ,
Xm]-\n-e, Im‰ns‚ k©m-c-KXn XpS-ßnbhsbms° {]h-Nn-°m-hp-∂-Xm-Wv.
ChnsS am‰-ßfpw AXns‚ Imc-W-ßfpw hy‡-ambn a\- n-em-°m-\m-hp∂Xn\m-
emWv {]h-N\w km[y-am-Ip-∂-Xv.  F∂m¬ \nc-¥chyXn-bm\kz`m-h-ap≈ ]e-
L-S-I-ß-fp-apƒs°m-≈p∂ k¶o¿Æ-ß-fmb `ua{]Xn-`m-k-ßƒ ]eXpw {]h-N-
\m-Xo-X-am-Wv.  ka-bw, ÿew XpS-ßnb \nc-h[n hyXn-bm\hnt[-b-amb LS-I-
ßƒ ]e am‰-ß-fp-tSbpw tXmXn-s‚bpw km[y-X-bpsSbpw {]h-N\]cn-[n°v ]pd-
ØmWv.

`qan-bn¬ kw`-hn-°p∂ ]e-Xcw Ah-ÿm-t`-Z-ßfpw \nco-£W hnt[-b-am-Im≥
Ahbv°p th≠-Xmb kabssZ¿Ly-hpw kmh-Im-ihpw XS-k-ambn \ne-sIm-
≈p∂p-sh-¶nepw \nc-¥c ]cn-h¿Ø-\-ßƒ Ct∏mgpw \S-°p-∂p-≠v, apºpw \S-
∂n-cp-∂p, XpS¿∂pw \S-°p-Ibpw sNøpw.

3.4 `ua-{]-h¿Ø-\-ß-fpsS h¿Ko-I-cWw (Classification of Earth

Processes)

`ua-{]-{In-b-Isf {][m-\-ambpw c≠mbn Xcw Xncn-®n-cn-°p-∂p.

1. _mly-`ua {]{In-b-Iƒ

2. B¥-c-`ua {]{In-b-Iƒ

`qan-bpsS C∂sØ BIr-Xn°v Imc-W-amb {]IrXn _e-ß-tfm-Spw _mlyhpw
B¥-cn-I-hp-amb hnhn[ {]h¿Ø-\-ß-tfmSpw `utam-]-cn-Xew \nc-¥-c-ambn
kº¿°-Øn-te¿s∏-Sp-∂p.  ̀ qan-bpsS C∂sØ cq]-Øn\v Imc-Wamb _mlyhpw
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B¥-cn-I-hp-amb {]{In-b-I-tfmSv `utam-]-cn-Xew \nc-¥-c-ambn {]Xn-I-cn-°p-∂p.
`qan-bpsS D]-cn-X-e-Øn-tem ]pdw-`m-K-ß-fntem am{Xw \S-∂p-h-cp∂ {]h¿Ø-\-
ß-fmWv _mly-{]-h¿Ø-\-ß-fpsS hn`m-K-Øn¬ Dƒs∏-SpØn ]T\-hn-j-b-am-°p-
∂-Xv.  F∂m¬ \ΩpsS \nco-£-W-ta-J-e-bv°-XoX-ambn `uam-¥¿`m-K-ß-fn¬
\S-°p∂ ]e-Xcw {]h¿Ø-\-ß-fmWv B¥-cnI {]h¿Ø-\-ßƒ F∂ hn`m-K-
Øn¬ Dƒs∏-Sp-∂Xv.  Cu `ua-{]-h¿Ø-\-ßƒ Cw•o-jn¬ bYm-{Iaw FIvtkm-
Po-\kv (exogenous) {]h¿Ø-\-ßƒ F∂pw F≥tUm-Po-\kv (endogenous)

{]h¿Ø-\-ßƒ F∂pw Adn-b-s∏-Sp-∂p.

Pe-a-fi-ew, hmbp-a-fi-ew, inem-a-fiew XpS-ßnbhbpsS ]c-kv]-c-k-º¿°
^e-am-bmWv ̀ utam-]-cn-X-e-Øn¬ ImW-s∏-Sp∂ hnhn[`qcq-]-ßƒ cq]w sIm≠n-
´p-≈-Xv.  ̀ qcq-]-ß-fpsS {]IrXw, Ah-bpsS D¬`hw F∂n-h-sb-°p-dn®p ]Tn-°p∂
`qssh-⁄m-\n-I-Øns‚ imJ "`qcq-]-imkv{Xw' AYhm "Pntbm-tam¿t^m-fPn'
F∂-dn-b-s∏-Sp-∂p.  ̀ qcq-]-ß-fpsS {]Ir-X-hpw Ah-bpsS cq]o-I-c-W-Øn\v Imc-W-
amb _mlyhpw B¥-cn-I-hp-amb `ua-{]-h¿Ø-\-ß-sf-°p-dn-®pamWv Cu imJ
apJy-ambpw hni-Ie\w sNøp-∂-Xv.

A.  _mly ̀ ua-{]-h¿Ø-\-ßƒ (External Earth Processes)

I.  \nav\o-I-cWw (Degradation or Denudation)

hnhn[ {]IrXn{]{In-b-Iƒ aptJ\ ̀ utam-]-cn-X-e-Ønse Db¿∂ {]tZ-i-ß-fpsS
Dbcw Ipd-bv°p-∂Xpw \nc-∏m-°n-sIm-≠p-h-cp∂Xpamb {]{In-b-bmWv \nav\o-I-c-
Ww.  {][m-\-s∏´ \nav\o-I-cW {]h¿Ø-\-ßƒ Xmsg ]dbp-∂-h-bm-Wv.

a)  A]-£-bw (Weathering)

b)  A]-c-Z-\w (Erosion)

a.  A]-£bw (Weathering)

`qan-bpsS D]-cn-X-e-Øn¬ ImW-s∏-Sp∂ ine-I-fpsS hnL-S-\-Øn\v Imc-WamIp∂
Xc-Øn¬ D]-cn-X-e-Øn-tem D]-cn-X-e-Øn-\-Sp-Ømtbm \S-°p∂ ̀ uXn-Ihpw cmko-
I-hpamb F√m {]h¿Ø-\-ßfpw "A]-£bw' F∂ hn`m-K-Øn¬s∏Sp-∂p.  A]-
£bw Hcp ÿmbn-bmb {]h¿Ø-\-am-Wv.  A]-£bw kw`-hn-°p-tºmƒ hnL-Sn-
°-s∏-´tXm cq]-am‰w kw`-hn-®tXm Bb inem-`m-K-ßƒ sXm´-SpØ ÿe-ß-fn-
te°v t\cnb Af-hn¬ ÿm\-am‰w sNø-s∏-Sp-∂p. as‰mcp Xc-Øn¬ ]d-™m¬,
A]-£bw kw`-hn-°p-tºmƒ inem-`m-K-ßƒ°v Imcy-amb ÿm\-N-e\w kw`-hn-
°p-∂n-√.

GsXmcp {]tZ-i-sØbpw I\w Ipd-™ Cf-Inb a¨X-cn-Iƒ°-Sn-bn-embn ImW-
s∏-Sp∂ Dd-®, Jcm-h-ÿ-bn-ep≈ inem-`m-KsØ amXr-ine (Bedrock) F∂p ]d-
bp-∂p.  A]-£-b-^-e-ambn s_Uvtdm-°n\v hnL-S\w kw`-hn®v BZyw dntKm-
enØpw (regolith) XpS¿∂v aÆpw cq]w sIm≈p-∂p.

s_Uvtdm-°n\p apI-fn-embn ImW-s∏-Sp∂ hyXykvX kz`m-h-Øn-ep≈ ]Zm¿Y-
ß-sf-sIm≠v \n¿an-°-s∏-´ Dd-∏p-Ip-d-™ ]mfn-bmWv Npcp-°-Øn¬ dntKm-enØv
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F∂-Xp-sIm≠v A¿Y-am-°p-∂-Xv.  dotKmkv F∂ {Ko°v ]Z-Øn-\¿Yw ]pX∏v
F∂pw entØmkv F∂ {Ko°v ]Z-Øn-\¿Yw I√v F∂p-am-Wv.

F√m Xc-Øn-ep-ap≈ inem-i-I-e-ßfpw A·n]¿∆X kvt^mS\ ^e-am-bp-≠m-
Ip∂ Nmcw, Aeq-hn-bw, kkym-h-in-jvS-ßƒ, aÆv apX-em-b-hbpw dntKm-en-Øn¬
ImW-s∏-Sp-∂p.  em‰-ssd‰v (sh´p-I-√v) A]-£-b-^-e-ambn cq]w sIm≈p∂ Hcp
inem]Zm¿Y-am-Wv.  CXv tIc-f-Øn¬ hfsc hym]-I-ambn ImW-s∏-Sp-∂p.  (Nn{Xw
3.3) Npcp-°-Øn¬ A]-c-Z-\-Øns‚ aps∂m-cp-°-sa∂ \ne-bn¬ inem-]Zm¿Y-ßƒ°v
kw`-hn-°p∂ hnL-S-\hpw cq]m-¥coIcWhpw A]-£bw F∂-t]-cn¬ Adn-b-
s∏-Sp-∂p. A]-£-b-hp-ambn Xmc-Xayw sNøp-tºmƒ A]-c-Z\w IqSp-X¬ Ne-\m-
fl-I-amb Hcp {]h¿Ø\w BWv.

b.  A]-c-Z-\w  (Erosion)

`ua-h-kvXp-°ƒ ̀ utam-]-cn-X-e-Øn¬ \n∂pw AS¿Øn am‰-s∏-Sp∂ {]{In-b-bmWv
A]-c-Z-\w.  D]-cn-X-e-Øn¬ \n∂pw th¿s]-´p-I-gn-™m¬ Pew, Im‰v apX-emb
{]Ir-Xn-am-[y-a-ß-fpsS klm-b-Øm¬ Ch a‰p
{]tZ-i-ß-fn-te°v ÿm\-am‰w sNø-s∏-Sp-∂p.
A]-c-Z\ {]h¿Ø\w ^e-h-Ømbn \S-Øp-
∂-Xn¬ Pew {][m-\-]-¶p-h-ln-°p-∂p.  hfsc
Ne-\m-fl-I-amb {]h¿Ø-\-am-I-bm¬ A]-c-
Z\ ^e-ambn `ua-h-kvXp-°ƒ D¬`-h-ÿm-
\-Øp-\n∂pw AI-e-ß-fn-te°v am‰-s∏-Sp-∂p.

Hgp-Ip∂ Pew, ag-Øp-≈n-Iƒ, Xnc-am-e-Iƒ,
`qK¿`-P-ew, lnam-\n-Iƒ, Im‰v apX-em-bh
kzm`m-hnIamb coXn-bn¬ A]-c-Z\sØ
klm-bn-°p∂ {][m-\-s∏´ Imc-I-ß-fmWv
(agents).  `ua-h-kvXp-°sf Ah th¿s]´
taJ-e-I-fn¬ \n∂pw Xmgv∂ {]tZ-i-ß-fn-
te°v hen-®p-am-‰p-∂-Xn-eqsS ̀ qKp-cpXzw (grav-

ity) A]-c-Z\ {]h¿Ø-\-ß-fn¬ {][m\ ]¶p-
h-ln-°p-∂p.  XpS¿∂v Ch Hgp-Ip∂ Pe-Øn-
s‚bpw Im‰v, lnam-\n-Iƒ apX-em-b-h-bp-sSbpw
{]h¿Ø-\-^-e-ambn A¥naambn kap-{Z-ß-
fn¬ FØn-t®-cp-∂p.  A]-c-Z-\-Øn\v klm-
bn-°p∂ LS-I-ßsf {][m-\-ambpw c≠mbn
Xcw Xncn-®n-cn-°p-∂p.

1. \njv{Inb A]-c-Z\ Imc-I-ßƒ (Passive agents of erosion)

2. k{Inb A]-c-Z\ Imc-I-ßƒ (Active agents of erosion)

Nn{Xw 3.3: em‰ssd‰v˛A]£bØns‚
Hcp D¬]∂w.
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\njv{Inb Imc-I-ßƒ `qKp-cpXzw (gravity)

k{Inb ImcI-ßƒ Hgp-Ip∂ Pew, Xnc-am-e-Iƒ, ag-Øp-≈n-
Iƒ, lnam-\n-Iƒ Im‰v apX-em-b-h.

(Nn{Xw 3.4) acp-`q-an-I-fn¬ ImW-s∏-Sp∂ Iq¨in-e-Iƒ Im‰ns‚ A]-c-Z\ ^e-
ambpw \Zo Xmgvhc-Iƒ Hgp-Ip∂ Pe-Øns‚ A]-c-Z\ ̂ e-ambpw cq]w-sIm-≈p∂
`qcq-]-ß-fm-Wv.

`ua-h-kvXp-°-fpsS `utam]cnXeØneqsS kw`hn°p∂ Ne\w Nne kµ¿`-ß-
fn¬ a\pjy \b-\-ßƒ°v AtKm-N-c-amb Xc-Øn¬ hfsc kmh-[m-\-Ønepw a‰v
Nne-t∏mƒ Ah \oßp∂ ]YsØ BsI \in-∏n-®p-sIm≠v hfsc thK-X-bnepw
\S-°m-dp≠v (DZm. Dcpƒs]m-´¬, {]f-bw).

hnhn[ ̀ qcq-]-ß-fp-sSbpw ̀ q{]-Ir-Xn-I-fp-sSbpw Dbcw Ipd-®p-sIm-≠p-h-cm≥ klm-
bn-°p∂ Xc-Øn-ep≈ F√m Zo¿L-Ime {]{In-b-I-sfbpw H∂m-bn-t®¿Øv sU\p-
tU-j≥ (denudation) F∂p ]d-bmw.  Nne kµ¿`-ß-fn¬ "sU\p-tU-j≥' F∂
]Zw "Un{K-tU-j\v' ]cym-bambn D]-tbm-Kn-®p-h-cp-∂p.  "Bh-c-WsØ C√m-Xm-
°pI' F∂¿Yw hcp∂ Cu ]Zw `qhn⁄m-\ob-Øn¬ `utam-]-cn-Xe inem-i-I-
e-ßsf \o°w sNøp∂ {]h¿Ø-\sØ kqNn-∏n-°m≥ D]-tbm-Kn-®p-h-cp-∂p.

II   D∂-Xo-I-cWw (Aggradation or Deposition)

Hcp {]tZ-iØv A]-c-Z\w \S-°p-∂-Xns‚ ^e-ambn cq]w sIm≈p∂ Ah-km-Z-
ßƒ Im‰v, Pew, lnam-\n-Iƒ apX-em-b-h-bpsS {]h¿Ø\w hgn kwh-l\w sNø-
s∏´v as‰mcp {]tZ-iØv \nt£-]n-°-s∏-Sp∂ {]{Inb \nt£-]Ww (deposition)

F∂-dn-b-s∏-Sp∂p.  Im‰v, Pew, Xnc-am-e-Iƒ, lnam-\n-Iƒ, `qKp-cpXzw F∂nh hgn
Hcp ÿe-Øp -\n∂pw as‰mcp ÿe-tØ°v kwh-l\w sNø-s∏-Sp∂ ]Zm¿Y-
ßsf s]mXp-hmbn Ah-kmZw (sediment) F∂ ]Z-ap-]-tbm-Kn®v kqNn-∏n-°p-∂p.

Nn{Xw 3.4 (a)Iq¨ine ̨  Im‰ns‚

A]-c-Z\ {]h¿Ø\w hgn

Nn{Xw 3.4 (b)\Zo-Xmgvhc-Iƒ ̨  Hgp-Ip∂

Pe-Øns‚ A]-c-Z\ {]h¿Ø\w hgn
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Ime-{I-ta-W, A\p-Iq-e-km-l-N-cy-ß-fn¬, CØcw Ah-km-Z-ßƒ IqSn-t®¿∂v
Dd-∏p≈ Ah-km-Z-in-e-Iƒ (sedimentary rocks) cq]w sIm≈p-∂p.

ine-I-fn¬ \n∂pw cq]w sIm≈p∂ s]_nƒkv (pebbles), km‚ v (sand), kn¬‰v
(silt), t¢ (clay) apX-em-bh Nne kµ¿`-ß-fn¬ A]-c-Z-\-Øn\v klm-bn-°p∂
Pew, Im‰v, apX-em-b-h-bn-eqsS bm{¥n-I-ambn kwh-l\w sNø-s∏-Sp-∂p.  a‰p
Nne kµ¿`-ß-fn¬ Pe-Øn-¬ ebn-∏n®v inem{Zhyßƒ \o°w sNø-s∏-Sp-∂p.
Cu {]h¿Ø\w kwe-b-\w (solution)  F∂-dn-b-s∏-Sp-∂p.  Hgp-Ip∂ Pew, Im‰v,
lnam-\n-Iƒ, Xnc-am-e-Iƒ apX-em-b-hbv°v inem-i-I-e-ßsf hln-®p-sIm-≠p-t]m-
Iphm-\p≈ Du¿Pw \jvS-s∏-Sp-tºm-gmWv bm{¥n-I-ambn \o°w sNø-s∏-Sp∂ Cu
]Zm¿Y-ßƒ \nt£]n-°-s∏-Sp-∂-Xv.

C{]-Imcw Ah-km-Z-ßƒ H∂n-\p-ap-I-fn¬ H∂mbn ASp-°p-I-fmbn \nt£-]n-°-
s∏-Sp-tºmƒ `q{]-Xew Iptd-s»-bmbn Db¿∂p-h-cp-∂p.  Ah-km-Z-ßƒ ]mfn-I-
fmbn \nt£-]n-°-s∏-Sp-∂-Xn-eqsS `utam-]-cn-Xew Db¿∂p-b¿∂v hcp∂ {]{In-
bsb `qssh-⁄m-\n-I-Øn¬ D∂-Xo-I-cWw F∂v ]d-bp-∂p.

A]-£-b-Øn-s‚bpw A]-c-Z-\-Øn-s‚bpw Iq´mb {]h¿Ø-\-Øn-eqsS `qan-bpsS
D]-cn-Xew \nc-∏m-°-s∏-Sp∂ {]h¿Ø\w \nav\o-I-c-Ww (degradation) F∂-dn-b-
s∏-Sp-∂p.  Ah-km-Z-ßƒ ]mfn-I-fmbn \nt£-]n-°-s∏´v `qan-bpsS D]-cn-Xew
Db¿∂p-h-cp∂ {]{Inb D∂-Xo-I-c-Ww (aggradaion)  F∂-dn-b-s∏-Sp∂p.  Cu c≠p
{]h¿Ø-\-ß-sfbpw Hcp-an®v kao-I-c-Ww (gradation) F∂v ]d-bp-∂p.  Npcp-°-
Øn¬, \nav\oIcWw, D∂XoIcWw F∂n-h-bpsS kwbp‡ {]h¿Ø-\-̂ -e-ambn
`qan-bpsS D]-cn-Xew Db¿® XmgvN-bn-√msX ka-ambn am‰-s∏-Sp∂ {]{In-b-bmWv
kao-I-c-Ww (gradation).

B.  B¥-cn-I-̀ u-a{]-h¿Ø-\-ßƒ (Internal Earth Processes)

B¥-cnI`ua-{]-h¿Ø-\-ßsf {][m-\-ambpw aq∂mbn Xncn-®n-cn-°p-∂p.

I  hncq]W {]{In-b (Diastrophism / Earth movements)

`uam-¥-c-̀ m-K-Øp-\n-∂p≈ _e-ßƒ°p hnt[b-ambn ̀ qh¬°-Øn\p kw -̀hn-°p∂
F√m-hn-[-Øn-ep≈ Ne-\-ßfpw hncq]W {]{Inb F∂ hn`m-K-Øn¬s∏Sp-∂p.
kap-{Z-X-S-ß-fpsS cq]o-I-c-Ww, h≥I-c-Iƒ, ]oT-`q-an-Iƒ, ]¿∆-X-\n-c-Iƒ apX-em-
b-h-bpsS cq]o-I-c-W-Øn\p Imc-W-amb `ua-N-e-\-ßƒ F∂nh Cu hn`m-K-
Øn¬s∏-Sp-∂p.  ]¿∆X cq]oI-cW {]h¿Ø-\-ßfpw Ic-`m-K-ß-fp-tStbm kap-{Z-
X-S-ß-fp-tStbm Db¿® ˛ XmgvN-Ifpw hncq]W {]{In-b-bpsS `mK-am-Wv.

`qh¬°-̀ m-K-Øns‚ am‰-ßƒ°p Imc-Wam-Ip∂ B¥-cnI ̀ ua-{]-h¿Ø-\-ß-fmWv
hncq-]-W-{]-{Inb F∂v s]mXp-hn¬ Adn-b-s∏-Sp-∂-Xv.  ChnsS ̀ qh¬°-`mKw Ne-
\-hn-t[-b-am-Ip-I-tbm, Db¿Ø-s∏-Sp-Itbm ]pXp-Xmbn \n¿an-°-s∏-Sp-Itbm sNøp-
∂p.  sSIvtSm-Wnkw (tectonism) F∂ ]Zhpw hym]-I-ambn hncq]Ww F∂ ]Z-
Øn\v ]I-c-ambn D]-tbm-Kn-°-s∏-Sp-∂p. Xmsg X∂n-cn-°p∂ Nn{X-ßƒ {i≤-
tbmsS \nco-£n-°pI (Nn{Xw 3.5). inem-]m-fn-I-fnse hnhn[ BIr-Xn-I-sf-°p-
dn®pw Ah AØ-c-Øn¬ Zriy-am-Im≥ Imc-W-amb kml-N-cy-sØ-°p-dn®pw \nß-
fpsS A`n-{]mbw ]d-bp-I.
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hncq]W {]h¿Ø\ßsf c≠mbn Xncn®ncn°p∂p

F)Hmtdm-P\n (Orogeny or orogenic processes):˛  `qh¬°-Ønse inem-]m-fn-
Iƒ°v cq]-am‰w kw`-hn®v D∂X ]¿∆-X-ßƒ cq]w sIm≈p∂ {]h¿Ø-\-
ßƒ Hmtdm-P\n AYhm ]¿∆Xcq]o-I-cW {]{Inb F∂-dn-b-s∏-Sp-∂p.

_n)  F∏n-tdm-P\n (Epeirogeny or epeirogenic processes):- `qh¬°-Øns‚
Xmc-X-tay\ henb Hcp taJ-e, {]tXy-In®pw h≥I-c-I-fpsS ÿnc-X-bp≈
B¥-cn-I-̀ m-K-ßƒ (craton) Hcp-an®v apI-fn-te°v Db¿Ø-s∏-Sp∂ {]{Inb F∏n-
tdm-P\n F∂-dn-b-s∏-Sp-∂p.  `qh¬°-Øns‚ henb Hcp taJe hfsc kmh-
Im-i-Øn¬ D∞m-]-\-Øn\v hnt[-b-am-Ip∂ {]h¿Ø-\-am-WnXv.

F _n
)

kn Un

Nn{Xw 3.5: F, _n, kn, Un ˛ hncq]W {]{Inb hgn cq]s∏Sp∂ aS°v
inem]mfnIƒ
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II amKvam‰nkw (Magmatism) ˛  {Zh-inem {]{Inb

am‹bpsS cq]o-I-c-Ww, AXns‚ apI-fn-te-°p≈ {]bmWw, `utam-]-cn-X-e-Øn-
seØn Jcm-hÿ {]m]n-°¬ apX-emb {]h¿Ø-\-ß-fn-eqsS Bt·b ine-
Iƒ cq]w sIm≈p∂ {]h¿Ø\w amKvam‰nkw F∂-dn-b-s∏-Sp-∂p.  apºp-≠m-bn-
cp∂ ine-I-fn-te-°p≈ amKvabpsS \pg-™p-I-b-‰hpw Jco-̀ -h-\hpw XpS¿∂v ̀ utam-
]-cn-X-e-Ønte°p≈ emh-bpsS {]hm-lhpw CXn¬ Dƒs∏-Sp-∂p.

III Imbm-¥-co-I-cWw (Metamorphism)

Db¿∂ Xm]w, a¿±w cmk-i-‡n-bp≈ {Zmh-I-ßƒ F∂n-h-bpsS Hcp-an-®p≈
{]h¿Ø\-^-e-ambn \ne-hn-ep-≠m-bn-cp∂ ine-Iƒ°v Jcm-h-ÿ-bn¬Øs∂
B¥-cn-I-ambn am‰w kw`-hn-°p-Ibpw XnI®pw hyXy-kvX-amb ]pXnb ine-Iƒ
cq]w sIm≈p-Ibpw sNøp∂ {]{Inb Imbm-¥-co-I-cWw F∂-dn-bs∏-Sp-∂p.
ChnsS [mXp-°-fpsS {Iao-I-c-W-Ønepw LS-\-bnepw {]I-S-amb am‰w kw`-hn-
°p-∂p.

]T\]ptcm-KXn ]cn-tim-[n°mw

1. F¥p-sIm-≠mWv am‹m-‰nkw Hcp B¥-cnI {]h¿Ø-\-am-sW∂v
]d-bp-∂Xv?

2. `ua {]h¿Ø-\-ßƒ a\- n-em-°p-∂-Xn\v hyqlw k¶¬]-Øns‚
{]m[m-\y-sa-¥mWv?

3. _mly-PmX `ua {]{In-b-Iƒ /{]h¿Ø-\-ßƒ F∂m¬ F¥v?

3.5.  A]-£bw (Weathering)

`utam-]-cn-X-e-Øntem D]-cn-X-e-Øn-\-SpØ taJ-e-I-fn¬ht®m [mXp-°fpw ine-
Ifpw hnL-S-\-Øn\pw cmk]cn-h¿Ø-\-ßƒ°pw hnt[-b-am-hp-Ibpw `utam-]-cn-
X-e-Ønse kml-N-cy-ß-fn¬ Xmc-X-tay\ IqSp-X¬ ÿnc-X-bp≈ hkvXp-°-fmbn
amdp-Ibpw sNøp∂ {]h¿Ø\w A]-£bw F∂-dn-b-s∏-Sp-∂p.  hmbp afi-ew,
Peafi-ew, inemafiew apX-em-b-h-bpsS kº¿°apJ-ß-fn¬ h®v kw`-hn-
°p∂ Cu am‰-ßƒ kº¿°apJ {]{Inb (Interface phenomenon) bmbn ]cn-K-
Wn-°m-hp-∂-XmWv.

A]-£bw F∂ ]Zw \nßƒ°v CXn-t\m-SIw ]cn-Nn-X-am-sW-¶nepw Cu {]{In-
b-bpsS A\-¥-c-̂ -e-ßsf°pdn®v Xo¿Øpw t_m[-hm-∑m-cm-IW-sa-∂n-√.  ̀ utam-
]-cn-X-e-Øn¬ ImW-s∏-Sp∂ ine-Iƒ an°-hbpw cq]wsIm≠Xv D]-cn-X-e-Øn¬
\n∂pw hyXykvX Bg-ß-fn-em-bn-´m-Wv.  am{X-hp-a√, ine-Iƒ cq]w sIm≠ Bg-
ta-dnb taJ-e-I-fnse Xm]-\n-e, a¿±w, cmk-]-c-amb kml-N-cy-ßƒ apX-em-bh
`utam-]-cn-X-e-Øn¬ \n∂pw XnI®pw hyXy-kvX-hpam-Wv.  hnhn[ ̀ ua-{]-h¿Ø-\-
ß-fpsS ^e-ambn Cu ine-Iƒ D]-cn-X-e-Øn-te°v FØ-s∏-Sp-tºmƒ amdnb
kml-N-cy-ß-fp-ambn s]mcp-Ø-s∏-Sm-\m-hmsX AØcw ine-Ifnse ]Zm¿∞-ßƒ
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Aÿn-c-am-hp-Ibpw sNøp-∂p.  `qan-bpsS D]-cn-X-e-Øn¬ \ne-\n¬°p∂ ]pXnb
kml-N-cy-ßtfmSp≈ ine-I-fpsS {]Xn-{]-h¿Ø-\-am-Wv Npcp-°-Øn¬ A]-£bw
F∂-dn-b-s∏-Sp-∂-Xv.  A]-£-b-Øns‚ tXmXv A]-£-b-Øn\v hnt[-b-am-Ip∂
`ua-h-kvXp-°-fpsS cmk-L-S-\-tbbpw Ahbv°v amdp∂ ]cn-X-ÿn-Xn-bp-ambn s]mcp-
Ø-s∏-Sm-\p≈ Ign-hn-t\bpw B{i-bn-®n-cn-°p-∂p.

A]-£bØn\v hnt[-b-am-Ip-tºmƒ ine-Iƒ°v ̀ uXn-Ihpw cmk]c-hp-amb hnL-
S\w kw -̀hn-°p-Ibpw ]cn-WnX D¬]-∂-ßƒ Ahn-sS-Øs∂ ASn-™p-Iq-Sp-Ibpw
sNøp-∂p.  A]-£bw kw`-hn-°p-tºmƒ ZrVX-Iq-Snb ine-Iƒ Xmc-X-tay\
sNdpXpw arZp-Xz-ap-≈-Xp-ambn amdp-Ibpw Cu am‰w A]-c-Z-\-Øn\v IqSp-X¬ klm-
b-I-am-Ip-Ibpw sNøp-∂p.  A]-c-Z-\-Øns‚ ASpØ L -́Øn\pw kwhl-\-Øn\pw
D≈ aps∂m-cp-°sa∂ \ne-bn-emWv A]-£bw F∂ Ah-ÿsb IW-°m-
t°≠Xv.  ine-Iƒ Dƒs°m≈p∂ [mXp-°ƒ°v A]-£bw kw`-hn-°p-∂-Xn-
eqsS ]pXnb D¬∏-∂-ßƒ cq]w sIm≈p-∂p.  aÆns‚ D¬`h-Øn\v A]-£bw
Ahiyw \S-t°-≠- Hcp {]{In-b-bmWv.  A\p-Iq-e-km-l-N-cy-ß-fn¬ A]£bw
aqe-ap-≠m-Ip∂ D¬]-∂-ß-fn¬ \n∂pw ^e-`q-bn-jvT-amb aÆv cq]w sIm≈m-
dp≠v.  Nne kµ¿`-ß-fn¬ A]-£-b-Øns‚ ^e-ambn hmWnPy {]m[m-\y-ap≈
\nt£-]-ßfpw cq]w sIm≈m-dp≠v (DZm:˛ t_mIvssk‰v - Aeq-an-\n-b-Øns‚
Abn-cv)

{]Ir-Xn-Z-Ø-amb hkvXp-°ƒ am{X-a√ A]-£-b-Øn\v hnt[-b-am-Ip-∂X,v ̀ utam-
]-cn-X-e-Ønse GXv hkvXphpw ]cn-ÿn-Xn-tbmSp ImWn-°p∂ {]Xn-{]-h¿Ø-
\sØ A]-£-b-Øns‚ ]cn-[n-bn¬ Dƒs∏-Sp-Øm-hp-∂-Xm-Wv.  `utam-]-cn-X-e-
Øn¬ ImW-s∏-Sp∂ a\p-jy-\n¿an-X-amb F√m hkvXp-°fpw A]-£-b-Øns‚
AS-bm-f-ßƒ {]I-Sn-∏n-°p-∂p.  sI´n-S-ß-fpsS \n¿Ωm-W-Øn-\p-]-tbm-Kn-°p∂
I√p-Iƒ, aXn-ep-Iƒ°v Dd∏p \¬Ip-∂-Xn-\p-]-tbm-Kn-°p∂ kna‚ v t]mep≈ hkvXp-
°ƒ, sI´n-S-ß-fpsS s]bn‚p-Iƒ F∂nh {Zhn-°p-∂Xv, Ccp-ºv, Ão¬ apX-em-bh
Xpcp-ºp-]n-Sn-°p-∂-Xv, teml-h-kvXp-°-fpsS Xnf°w \jvS-s∏-Sp-∂Xv apX-em-bh
A]-£-b-Øn\v Nne DZm-l-c-W-ß-fm-Wv.  A]£bw hgn kw`-hn-°p∂ CØcw
hn]-co-X-am-‰-ßsf sNdp-°p-∂-Xn-\p-th-≠n-bp≈ imkv{Xob am¿K-ßƒ C∂v hym]-
I-ambn D]-tbm-Kn-®p-sIm-≠n-cn-°p-∂p.  DZm-l-c-W-Øn\v Ccp-ºp-h-kvXp-°ƒ BZyw
Xs∂ A]-£-b-Øn\v hnt[-b-am°n Ah-bv°p-ta¬ Atb¨ HmIvssk-Uns‚
Hcp IhNw Xo¿°p-∂p.  Bb-Xn-\m¬ Ah ]n∂oSv HmIvkn-tU-j\v hnt[-b-am-Ip-
∂n√.  Aep-an-\n-bw, t{Imanbw apX-em-bh CØ-c-Øn¬ kzm`m-hn-I-am-bn-Øs∂
kwc-£W]Sew cq]w sIm≈p∂ teml-ß-fmWv.

A]-£-bsØ {][m-\-ambpw c≠mbn Xncn-®n-cn-°p-∂p.

1. `uXnIm]-£bw (Physical Weathering)

henb inem-`m-K-ßƒ XI¿∂p sNdnb IjW-ß-fm-Ip-∂ {]{In-b-bm-WnXv.
ChnsS A]-£-b-hn-t[-b-am-Ip∂ hkvXp-hn\v Hcp Xc-Øn-ep≈ cmk-am-‰hpw kw -̀
hn-°p-∂n-√. ̀ uXnI A]-£-bw _e-IrX A]-£-b-sa∂pw (mechanical weathering),

hnL-S-\-sa∂pw (disintegration) Adn-b-s∏-Sp-∂p≠v.
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hnhn[Xcw `uXnIm]-£-b-ßƒ (Types of Physical Weathering)

(F) a¿± eL-qI-c-W-Øn-eqsSbp≈ A]-£bw (Weathering due to pres-

sure release)

`qan-bpsS Bg-ta-dnb taJ-e-I-fn¬ ImW-s∏-Sp∂ inem-`m-K-ßƒ°v apI-fn-ep≈
]Zm¿Y-ßƒ \o°w sNø-s∏-Sp-∂-Xns‚ ^e-ambn AhnsS a¿±w Ipd-bp-Ibpw

2.  cmkn-Im-]-£bw (Chemical weathering)

cmk-{]-h¿Ø-\-^-e-ambn `uahkvXp-°ƒ°v kw`-hn-°p∂ cmknItimj-Ww
(Po¿Æ\w, Aen-™p-tN-c¬ apX-em-b-h) cmknI A]-£bw F∂v Adn-b-s∏-Sp-
∂p.  CXn¬ cmk-am‰w kw`-hn-°p-Ibpw A]-£-b-Øn\v hnt[-b-am-Ip-Ibpw
sNøp∂ hkvXp-hn¬ \n∂v ]pXnb D¬]-∂-ßƒ cq]w sIm≈p-∂p.

3.5.1 `uXnIm]-£bw (Physical weathering)

_mly `ua{]h¿Ø-\-ß-fn-eqsS ine-Iƒ s]m´p∂XmWv `uXnIm]-£bw
F∂Xv CXn-t\m-SIw \Ωƒ N¿® sNbvXp-I-gn-™p.  ChnsS ine-I-fpsS cmk-L-
S-\bv°v Hcp am‰hpw kw`-hn-°p-∂n-√.  hen-∏-ta-dnb ine-I-fn¬ \n∂v sNdnb
inem-i-I-e-ßƒ cq]w sIm≈pI am{X-amWv `uXn-Im-]-£-b-Øn¬ kw`-hn-°p-
∂Xv.  `uXnIm]-£bw kw`-hn-°p-tºmƒ ine-Iƒ IqSp-X¬ sNdp-Xm-hp-Ibpw
AXp-hgn A]-c-Z-\-Øn\pw cmknIm]-£-b-Øn\pw IqSp-X¬ klm-b-I-cam-hp-Ibpw
sNøp-∂p.  `uXnIm]-£-b-Øn\v Imc-W-am-Ip∂ Nne _e-ßƒ B ine-bv°p-
≈n¬ \n∂pw cq]-s∏-Sptºmƒ a‰v NneXv B ine-bv°p-ta¬ _mly-ambn {]h¿Øn-
°p-∂p.

Hcp hkvXp IqSp-X¬ sNdp-Xm-Ip-t¥mdpw AXns‚ D]-cn-Xe hnkvXo¿Æw IqSp-
Ibpw (XXv^-e-ambn D]-cn-Xew IqSp-X-embn A¥-co-£-hp-ambn kº¿°-Øn-
te¿s∏-Sp-Ibpw sNøp∂p)  AXp-hgn Xmt]m-¿P ssIam‰w h¿≤n-°p-Ibpw cmk-
{]-h¿Ø-\-ßƒ henb tXmXn¬ \S-°p-Ibpw sNøp∂p.  Xmsg sImSp-Øn-cn-
°p∂ {Km^n¬ 1 sk.ao. hi-ß-tfmSv IqSnb Hcp Iyq_v 4, 8, 64 F∂n-ßs\ Hcp
t]mse-bp≈ IjW-ß-fm-°p-tºmƒ D]-cn-Xe hnkvXo¿Æw IqSp-∂Xv a\- n-em-
°m≥ km[n-°p-∂p.

Nn{Xw 3.6 : hnLS\w D]cnXe hnkvXo¿ÆØn¬ hcpØp∂ am‰w
hniZoIcn°p∂ {Km v̂
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B ine hnI-kn-°p-Ibpw sNøp-∂p.
(Nn{Xw 3.7 A&B \nco£n®v GXv Xcw
am‰ßfmWv \S°p∂sX∂v
I≠p]nSn°pI)

C{]-Imcw Bg-ß-fn¬ ÿnXn
sNøp∂ Hcp ine kmh-Imiw A]-
c-Z\-Øn\v hnt[bamIp-tºmƒ `mc
eLq-I-cWw (unloading) kw -̀hn-°p-
Ibpw (apIƒ ̀ mKw \o°w sNø-s∏-
Sp-I-bpw) B ine jo‰nMvv tPmbn‚p-
Ifn-eqsS AS¿∂v amdp-Ibpw sNøp-
∂p.  CØ-c-Øn¬ ̀ mc eLqI-cWw
`uXnI A]-£-b-Øn\v Imc-W-am-
Ip-∂p.  Hcp Izmdn-bn¬ \n∂v apIƒ
`mKsØ ine-Iƒ \o°w sNø-s∏-
Sp-tºmƒ CØcw A]-£bw kw`-
hn-°p-∂p.

`qcn-̀ mKw Bt·bine-Ifpw Imbm-¥-cnX ine-Ifpw cq]-s∏-Sp∂Xv ̀ qan-bpsS Bg-
ta-dnb taJ-e-I-fn¬ henb Xm] ˛ a¿± ]cn-ÿn-Xn-bn-em-Wv.  A]-c-Z\ ^e-ambn
Cu ine-Iƒ kmh-Im-i-Øn¬ `utam-]-cn-X-e-Øn-te°v Db¿Ø-s∏-Sp-Ibpw Ah-
bv°p-ta¬ A\p-`-h-s∏-Sp∂ a¿±w Ipd™p hcn-Ibpw sNøp-∂p.  X¬^-e-ambn
Cu ine-Iƒ `utam-]-cn-X-e-Øn-te°v hnI-kn-°p-Ibpw `ua-{]-X-e-Øn\v kam-¥-
c-ambn Xnc›o\ Xe-Øn¬ hn≈-ep-Iƒ cq]-s∏-Sp-Ibpw sNøp-∂p.  `utam-]-cn-X-
e-Øn-te°v IqSpX¬ ASp-°pt¥mdpw hn≈-ep-I-fpsS FÆw h¿[-n°p-Ibpw Cu
hn≈-ep-I-fn-eqsS Ime-{I-taW ine-bpsS apIƒ`mKw AS¿∂p-am-dp-Ibpw sNøp-
∂p.  Cu {]h¿Ø\w inem-kvX-c-hn-L-S\w (exfoliation) F∂-dn-b-s∏-Sp-∂p.

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

X∂n-cn-°p∂ Nn{X-Øn¬ ine-IfpsS {]X-e-Øns‚ kz`mhw \nco-£n-°p-I. (Nn{Xw
3.8). ine-I-fpsS D]-cn-Xew ]mfn-I-fmbn AS¿∂p-am-dp-∂-Xn\v Imc-W-amb {]h¿Ø-
\-ßƒ Fs¥-√m-amWv?  `mc-e-LqI-c-W-Øns‚ ^e-ambn {Kmss\‰v ine-I-fpsS
D]-cn-Xew jo‰p-I-fmbn AS¿∂p amdn-bn-cn-°p-∂Xv Nn{X-Øn¬ \nco-£n-°p-I.
henb πqt´m-Wp-I-fp-sSbpw (D]-cn-X-e-Øn\v hfsc Xmsg-bmbn cq]w sIm≈p∂
Bt·b ine-Iƒ) Imbm-¥-cnX ine-I-fp-sSbpw apIƒ`mKw ̀ utam-]-cn-X-e-Øn\p
kam-¥-c-amtbm ]¿∆-X-km\p-°-fpsS apIƒ`m-K-Øn\p kam-¥-c-amtbm AS¿∂p-
am-dp∂ {]h¿Ø\w inemkvX-c-hn-L-S\w F∂-dn-b-s∏-Sp-∂p.  {Kmss\‰v ine-I-
fpsS apI-ƒ`mKw C{]-Imcw henb …m_p-I-fmbn AS¿∂p-am-dp∂ {]h¿Ø\w
"jo‰nMv' (sheeting) F∂-t]-cnepw Adn-b-s∏-Sp-∂p.  A]-£b {]{In-bbpsS `mK-
ambn Hcp Bt·bine-bn-tem- Im-bm-¥-cn -X-in-e-bntem G‰hpw BZyw
D≠m-Ip∂ hn≈-ep-Iƒ  "`mc-e-Lq-I-cWw' (‘unloading’) F∂ {]h¿Ø-\-Øns‚
^e-ambn cq]w sIm≈p-∂-h-bmWv.

Nn{Xw 3.7  ineIfnse a¿±eLqIcW {]{Inb
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_n) Xm]-hy-Xn-bm\ ^e-am-bp≈ A]-£bw (Weathering due to thermal

expansion and contraction of rocks)

kqcy-c-ivan-Iƒ h∂p-]-Xn-°p-∂-Xns‚ ̂ e-ambn ̀ qan-bpsS D]-cn-X-e-Øn-ep≈ ine-
I-fpsS Dujvamhv h¿[n-°p-Ibpw Ah kmhIm-i-Øn¬ hnL-Sn-°p-∂-Xn\v Imc-
W-am-Ip-Ibpw sNøp-∂p.  Cu {]{Inb kuc-X-]-\w (insolation) F∂mWv Adn-b-
s∏-Sp-∂-Xv.  Dujvam-hnse hyXn-bm\w ImcWw ine-Iƒ ]I¬k-a-b-ß-fn¬ hnI-
kn-°p-Ibpw cm{Xn-Im-e-ß-fn¬ kt¶m-Nn-°p-Ibpw sNøp-∂p.  X¬^-e-ambn ine-
Iƒ `uXn-I-amb A]-£-b-Øn\v hnt[-b-am-Ip∂ {]h¿Ø\w ku-c-X-]\ A]-
£bw (insolation weathering) F∂-dn-b-s∏-Sp-∂p.

ine-Iƒ Xm]Nm-e-IX (thermal conduction) hfsc Ipd™-h-bm-Wv.  Xm]sØ
ISØn hnSm-\p≈ Ignhv Ipd-hm-b-Xp-sIm≠v B¥-cnI `mK-ßsf At]-£n®v

Nn{Xw 3.8 : intem]cnXew ]mfnIfmbn AS¿∂v amdp∂p

ine-I-fpsS _mly-`mKw hfsc s]s´∂v Xs∂ NqSp ]nSn-°p-Ibpw hnI-kn-°p-
Ibpw sNøp-∂p.  cm{Xnbnepw ]I-ep-ap≈ Dujvam-hns‚ hyXn-bm\a\p-k-cn®v
ine-Iƒ \nc-¥-c-ambn kt¶mN hnIm-k-ßƒ°v hnt[-b-am-hp-Ibpw X¬^-e-ambn
ine-I-fpsS B¥-cn-I-`m-K-ßsf At]-£n®v _mly-`m-K-ßƒ IqSp-X¬ hnI-kn-
°p-Ibpw kt¶m-Nn-°p-Ibpw sNøp-∂p.  {ItaW ine-I-fn¬ kΩ¿±w cq]-s∏-Sp-
Ibpw Ah ]mfn-I-fmbn AS¿∂p amdp-Ibpw sNøp-∂p.

kucX]\ A]-£-b-Øn¬ (insolation weathering) ine-I-fn¬ AS-ßn-bn-cn-°p∂
[mXp-°-fpsS \ndhpw {][m\ ]¶p-h-ln-°p-∂p.  Cfw \nd-Øn-ep≈ [mXp-°sf
At]-£n®v Ccp≠ \nd-Øn-ep≈ [mXp-°ƒ°v hnI-kn°p-hm-\p≈ Ignhv IqSp-X-
em-b-Xp-sIm≠v AØcw [mXp-°ƒ IqSp-X-em-bp≈ ine-Iƒ Xmc-X-tay\ IqSp-
X¬ hnImkw {]m]n-°p-∂p.  Bb-Xn-\m¬ hyXykvX \nd-Øn-ep≈ [mXp-°-
fm¬ \n¿an-X-amb ine-I-fn¬ \nd-hy-Xn-bm\w IqSp-X-ep≈ [mXp-°ƒ ASp-Ø-
SpØv hcp-tºmƒ Ah-bpsS AXn-cp-Iƒ hn≠pIod-en\v hnt[-b-am-Ip-∂p.  AXp-
t]mse Xs∂ Xm]-\n-e-bn-ep≈ hyXn-bm\a\p-k-cn®v hyXykvX [mXp-°-fpsS
Xm]ob hnIm-k-Øns‚ tXmXpw hn`n∂-am-bn-cn-°pw.  CXpw ine-I-fnse [mXp-
°-fpsS sshhn-[y-Øn-\-\p-kr-X-ambn inemhnL-S-\-Øn\v CS-bm-°p-∂p.
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acp{]tZ-i-ß-fn¬ ]I¬ ka-b-ß-fn¬ D]-cn-Xe hkvXp-°ƒ hfsc s]s´∂v
NqSv ]nSn-°p-Ibpw sNdnb tXmXn¬ hnI-kn-°p-Ibpw sNøp-∂p.  cm{Xn Ime-ß-
fn¬ Dujvamhv \∂mbn Ipd-bp-Ibpw ine XWpØv Npcp-ßp-Ibpw sNøp-∂p.
NqSp ]nSn-°p-tºm-gp≈ hnIm-khpw XWp-°p-tºm-gp≈ kt¶m-Nhpw ine-Iƒ hnL-
Sn-°p-hm≥ CS-bm-°p-∂p.

kn)  lna-Io-e\w (Frost Wedging)

{Zmh-Im-h-ÿ-bn-ep≈ Pew XWpØv Jcm-hÿ {]m]n-°p-tºmƒ AXns‚ hym]vXw
9% IqSp-∂p.  XWpØ Imem-h-ÿ-bp≈ {[ph {]tZ-i-ßƒ, Db¿∂ ]¿∆X
inJ-c-ßƒ F∂n-hn-S-ß-fn¬ ine-I-fnse hn≈-ep-I-fnepw s]m´-ep-I-fnepw ImW-
s∏-Sp∂ Pemwiw XWpØv Jcm-hÿ
{]m]n-°p-tºmƒ hym]vXw IqSp-∂Xv ine-
Iƒ hnL-Sn-°p-hm≥ Imc-W-am-Ip-∂p.

CØcw {]tZ-i-ß-fn¬ Jcm-hÿ {]m]n®
Pew ine-I-fnse hn≈-ep-Iƒ°n-cph-ihpw
a¿±w sNep-Øp-∂p.  XpS¿∂v hn≈-ep-I-
fpsS Bgw h¿[n-°p-∂p.  XpS¿®-bmbn
Cu {]h¿Ø\w \S-°p-∂-Xns‚ ̂ e-ambn

hn≈-ep-Iƒ hep-Xm-Ip-Ibpw ine-Iƒ s]m-´p-Ibpw sNøp-∂p.  Cu {]h¿Ø\w
lna-Io-e\w (frost wedging) F∂-dn-b-s∏-Sp-∂p.

3.5.2 cmkn-Im-]-£bw (Chemical Weathering)

hnhn[ cmk-{]-h¿Ø-\ß-fpsS ̂ e-ambn ine-Iƒ°v (inem-]-Zm¿Y-ßƒ°v) kw -̀
hn-°p∂ A]-£-b-amWv cmkn-Im-]-£bw.  `uXnIm]-£bw hgn ine-I-fpsS
BIr-Xn-bnepw hep-∏-Øn-ep-amWv ]cn-h¿Ø\w kw`-hn-°p-∂sX-¶n¬ cmkn-Im-
]-£bw ine-I-fnse J\n-Pß-fpsS [mXp-L-S-\-bn¬ henb hyXn-bm\w hcp-
Øp-∂p.  cmknIm-]-£bw hgn ine-I-fnse J\n-P-ßƒ°v cmk-L-S-\-bn¬ am‰w
hcn-Itbm ]p\¿{I-ao-I-cWw \S-°p-Itbm sNøp-∂p.

`uam-¥¿`mKØv Db¿∂ Xm]-Ønepw a¿±-Ønepw Pe-Øn-t‚bpw HmIvkn-P-t‚bpw
Akm-∂n-[y-Øn¬ cq]w sIm≈p∂ ine-I-fnse J\n-P-ßƒ ta¬ ]d™ ]cn-
ÿn-Xn-bn¬ k¥penXmh-ÿbn-em-bn-cn-°pw.  F∂m¬ `qan-bpsS D]-cn-X-e-Øn-
te°v am‰-s∏-Sp∂ CØcw [mXp-°ƒ cmk-]-c-ambn Aÿn-c-am-hp-Ibpw AXp--
hgn thK-Øn¬ A]-£-b-Øn\v hnt[-b-am-Ip-Ibpw sNøp-∂p. (AtX kabw

Nn{Xw 3.9 lna-Io-e\w

Pew Dd®v
Jca™v
BIp∂p

Pew \nd™
hn≈¬

ineIƒ
hnLSn°p∂p
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Xmc-X-tay\ Xmgv∂ Xm]-\n-e-
bnepw a¿± -Ønepw cq]w
sIm≈p∂ [mXp-°ƒ `utam-]-
cn-X-e-Øn¬ FØn-s∏-Sp-tºmƒ
IqSp-X¬ ÿnc-X-bp≈hbm-bn-
cn -°p-∂p.)  `utam-]-cn -X-e-
Ønse ]mcn-ÿn-Xn-I-Np-‰p-]m-Sp-
I-fn¬ Aÿn-c-s∏-Sp∂ [mXp-
°ƒ cmknIm]-£-b-Øn\v
hnt[-b-am-Ip-∂p.  `utam-]-cn-X-
e-Øn\v ]pd-Ømbn ImW-s∏-
Sp∂ ine-I-fn¬ Zriy-am-Ip∂
\nd-hy-Xym-k-ßƒ cmknIm]-
£bw kw`-hn-®-Xns‚ kqN-\-

I-fmWv (Nn{Xw 3.10).

cmknIm]-£-b-Øns‚ G‰hpw {][m-\-Im-c-I-ambn {]h¿Øn-°p-∂Xv Pe-am-Wv.
km[m-cWbmbn ip≤-Pew cmk A]-£-b-Øn\v t\XrXzw \¬Ip-∂n-√.  F∂m¬
HmIvkn-P≥, Im¿_¨ssU- Hm-IvsskUv XpS-ßnb hmX-I-ßƒ ebn®p tN¿∂
Pew cmk-{]-h¿Ø\ kz`mhw ImWn-°p-∂tXmsSm∏w cmknIm]-£-b-Øns‚
Hcp {][m\ Imc-I-ambn h¿Øn-°p-Ibpw sNøp∂p.  ag-sh-≈-Øn¬ Im¿_¨ssU
HmIvsskUv Aen™p tN¿∂n-´p-≈-Xn-\m¬ AXv Aækz-`mhw ImWn-°p-∂p.
Nne [mXp-°ƒ ag-sh-≈-hp-ambn {]h¿Øn-°p-∂Xphgn ine-I-fn¬ cmknIm]-
£bw \S-°p-∂p.  NpÆmºpI√v, tNm°v XpS-ßnb ine-I-fn¬ Im¬ssk‰v [mXp
(Im¬kyw Im¿_-tW-‰v) [mcmfw AS-ßn-bn-cn-°p-∂p.  CØcw ine-Iƒ thK-
Øn¬ cmknIm]-£-b-Øn\v hnt[-b-am-Ip-∂p.  Aæ-Kp-W-ap≈ ag-sh≈w ine-I-
fn¬ ]Xn-°p-tºmƒ cmk-{]-h¿Ø\w \S-°p-I-bpw ]pXnb hkvXp-°ƒ cq]-s∏-Sp-
Ibpw sNøp∂p. CØcw hkvXp-°ƒ Pe-Øn¬ ebn®p tNcp-Ibpw inem-`m-K-ß-
fn¬ \n∂v Pe-Øns‚ Ne-\-Øn-\-\p-k-cn®v \o°w sNø-s∏-Sp-Ibpw sNøp-∂p.

I¬°-cn, Akw-kvIrX FÆ, {]Ir-Xn-hm-XIw XpS-ßn-b-h-bpsS Pze\w hgn
Im¿_¨ ssUHmIvsskUv, kƒ^¿ ssUHmIvsskUv F∂o-hm-X-I-ßƒ kzX-
{¥-am-hp-Ibpw {]mtZ-in-I-ambn A¥-co-£-Øn¬ CØcw hmX-I-ß-fpsS Afhv
{Iam-Xo-X-ambn h¿[n-°m\pw CS-bm-Ip-∂p.  ag s]øp∂ thf-bn¬ CØcw hmX-
I-ßƒ ag-sh-≈-Øn¬ ebn-®p-tN-cp-∂p.  CXv Aæ-ag F∂-dn-b-s∏-Sp-∂p.  temI-
Ønse {][m-\-s∏´ hymh-km-bnI \K-c-ß-fn-se√mw Aæ-ag cmknIm]-£-b-Øns‚
Hcp {][m\ Imc-I-ambn {]h¿Øn-°p-∂p.  NpÆmºv ine-IƒsIm≠pw am¿_nƒ
ine-Iƒ sIm≠pw \n¿an® sI´n-S-ßƒ°pw {]Xn-a-Iƒ°p-sa√mw Xs∂ Aæ-ag
tISp]mSp-Iƒ D≠m-°p-∂p.

Nn{Xw 3.10 inem-]m-fn-I-fn¬ Zyiy-am-Ip∂ \nd-hy-Xymkw

cmk A]-£-b-Øns‚ kqN-\-I-fmWv
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cmknIm]-£bw ine-Isf Zp¿_-e-s∏-Sp-Øp-Itbm arZp-hm-°p-Itbm sNøp-∂p.
AXp-hgn ine-Iƒ XI-cp-hm-\n-S-bm-Ip-∂p.  Hc¿∞-Øn¬ ]d-™m¬ ̀ uXnI A]-
£bw ine-I-fn¬ cmknIm]-£bØn\m-h-iy-ap≈ A[nIamb {]Xe-
hnkvXo¿Æw krjvSn-°p-∂p.

{]Ir-Xn-bn¬ \S-°p∂ ]e-hn-[-Øn-ep≈ {]h¿Ø-\-ßƒ ine-I-fn¬ cmknIm]-
£bw krjvSn-°p-∂p.  AØcw Nne {]h¿Ø-\-ß-fmWv Xmsg ]d-bp-∂-h.

(F)  kwe-b-\w (Dissolution or Solution)

Nne [mXp-°ƒ ss\k¿Kn-I-amb Pe-Øn¬ t\cn´v ebn®p tNcp∂ cmk-{]-
h¿Ø-\sØ kwe-b\w F∂v ]d-bp-∂p.  lmsse‰v (Na Cl) t]mep≈ km[m-
cW [mXp-°ƒ Pe-Øn¬ t\cn´v ebn®v tNcp-∂-h-bm-Wv.  Im¬ssk‰v [mXp
AS-ßnb NpÆm-ºvI-√v, am¿_nƒ t]mep≈ ine-Iƒ XpS-ßn-bh Pe-Øn¬ ebn-
®p-tN-cp-∂-h-bm-Wv.  am¿_nƒ kvamc-I-ßfpw inev]-ßfpw kwe-b\w hgn-bmWv
cmknIm]-£-b-Øn\v hnt[-b-am-Ip-∂Xv (Nn{Xw 3.11)

Nn{Xw 3.11- kwe-b\ {]h¿Ø\w hgn-bp≈ cmknIm]-£-bw
(a) (b)

(_n) HmIvkoI-c-Ww (Oxidation)

Pe-Øn¬ ebn-®p-tN¿∂n-´p≈
HmIvkn-P≥ ine-I-fnse [mXp-°-
fp-ambn {]h¿Øn-°pI hgn \S-
°p∂ {]h¿Ø-\-amWv HmIvkoI-
cWw.  Pe-Ønse HmIvkn-P≥
[mXp-°-fnse temlaqe-I-ß-fp-
ambn IqSn-t®-cp-∂p.  Ccp-ºns‚
Afhv IqSp-X-em-bp≈ [mXp-°-
fm¬ \n¿an-X-amb ine-Iƒ Pe-
Øns‚ {]h¿Ø-\-^-e-ambn
HmIvko-I-c-W-Øn\v hnt[-b-am-Ip-
Ibpw inem{]Xew a™\nd- Nn{Xw 3.12 ̨  aÆnse Nph∏v \nd-Øns‚ hym]-\w
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Øntem Nph∏v Ie¿∂ Xhn´v \nd-Øntem Bbn amdp-Ibpw sNøp-∂p.  ine-I-
fptSbpw aÆn-t‚bpw A]-£b taJe-I-fn¬ ImW-s∏-Sp∂ Nph∏v \nd-Øn\pw
Xhn´v \nd-Øn\pw ImcWw HmIvkoI-cW{]h¿Ø-\-am-Wv.

X∂n-cn-°p∂ Nn{X-Øn¬ (Nn{Xw 3.12) aÆns‚ Nph∏v \nd-Øn\v Imc-W-sa-s¥∂v
\nßƒ°v hni-Zo-I-cn-°mtam?

cmkn-Im]£-b-Øn¬ ine-I-fn¬ Ccp-ºns‚ Awi-ap≈ [mXp-°-fp-ambn HmIvkn-
P≥ IqSn-t®-cp-Ibpw Ht∂m AXn-e-[n-Itam Atb¨ HmIvsskUv [mXp-°ƒ
(entam-ssW‰v, sla-ss‰-‰v, tKmbn-ssØ‰v) krjvSn-°-s∏-Sp-Ibpw sNøp-∂p.  A]-
£b D¬]-∂-ßƒ°v Nph∏v, Hmd-©v, a™, Xhn´v F∂o \nd-ßƒ \¬Ip-∂Xv
Ah-bnse Atb¨ HmIvssk-Up-I-fm-Wv.

(kn)  sslt{Um-en-knkv (Hydrolysis)

ine-I-fnse knen-t°-‰v, Im¿_-tW‰v [mXp-°sf _m[n-°p∂ cmknIm]-£-b-
amWv sslt{Um-en-knkv. ssk≤m-¥n-I-am-bn, sslt{Um-en-knkv F∂m¬
amXr[mXp-hns‚ Pe-Øn-te-°p≈ ]q¿Æ-amb kwe-b-\-amWv. bYm¿Y-Øn¬ ip≤-
Pew A]q¿∆ambn am{Xta H+ ZmXm-hmbn {]h¿Øn-°p-∂p≈q.  F∂m¬ Pe-
Øn¬ ebn-®p-tN¿∂ Im¿_¨ssU HmIvsskUv hocyw Ipd™ Bkn-Umbn
amdp-Ibpw H+ ZmXm-hmbn {]h¿Øn-°p-Ibpw sNøp-∂p.  Aeq-an-\nbw knen-t°‰v
[mXp-°ƒ (DZm: s^¬kv]m¿) sslt{Um-en-knkv {]h¿Ø-\-Øn\v hnt[-b-am-
Ip-tºmƒ Im‰-tbm¨kv kzX-{¥-am-°n-sIm≠v ZznXob [mXp-°-fmbn amdp-∂p.

s^¬kv]m¿ t]mep≈ [mXp-°ƒ ag-bp-ambn {]h¿Øn-°pI hgn sslt{Um-fn-
knkv {]h¿Ø\w \S-°p-Ibpw Ifn-aÆpw eh-W-ßfpw krjvSn-°-s∏-Sp-Ibpw
sNøp-∂p.  ine-I-fnse Izm´vkv [mXp-am-{X-amWv sslt{Um-en-knkv hnt[-b-am-
ImsX cmk{]h¿Ø\ {]Xn-tcm-[-tijn ImWn-°p-∂-Xv.  AXp-sIm-≠mWv Ah-
kmZine-I-fn¬ Izm´vkpw Ifn-aÆpw km[m-c-W-bmbn ImW-s∏-Sp-∂Xv.

(Un)  Pemw-io-I-cWw (Hydration)

ine-I-fnse [mXp-°ƒ Pew BKn-cWw sNøp-Ibpw XpS¿∂v [mXp-°ƒ hnI-kn-
°p-Ibpw sNøp-∂Xv aqew krjvSn-°-s∏-Sp∂ kΩ¿±w (Stress) ineIƒ°v _e-
£bw krjvSn-°p∂p.  DZm-l-c-W-ambn tla-ss‰-‰ns‚ sslt{U-j≥ {]h¿Ø\w
hgn-bmWv as‰mcp Ccpºv [mXp-hmb ensam-ssW‰v krjvSn-°s∏Sp∂-Xv.

(C)  Im¿_-Wo-I-cWw (Carbonation)

Im¿_¨ssU HmIvsskUv Ie¿∂ ag-sh≈w `qan-bn¬ ]Xn-°p-I-bpw aÆn-
eqsS Acn-®n-d-ßp-Ibpw sNøp-∂p.  aÆns‚ apIƒ ]c-∏nse ssPh hkvXp-°-
fpsS Po¿W\w hgn kzX-{¥-am-Ip∂ Im¿_¨ssU HmIvsskUv Cu Pe-tØm-
sSm∏w tNcp-∂p.  CØ-c-Øn¬ krjvSn°-s∏-Sp∂ Im¿_¨ssU HmIvsskUv
Pe-Øn¬ ebn®v Im¿t_m-WnIv Bkn-Umbn amdp-∂p.  CØcw Im¿t_m-Wn-°v
Bkn-Uns‚ {]h¿Ø-\-Øm¬ \S-°p∂ cmknIm]-£-bsØ Im¿_-WoI-cWw
F∂v ]d-bp-∂p.

(F v̂)  tKmfob A]-£bw (Spheroidal Weathering)



84

πkv h¨ ̨  ̀ qhn⁄m-\obw

Nn{Xw 3.13 ˛ tKmfob A]-£-bw AYhm H\n-b≥
kvIn≥ A]-£-bw.

Hcp _o°-dn¬ A¬∏w Xnf-∏n-®m-‰nb Pe-sa-Sp-°p-I.  AXn¬ Hcp \oe en‰vakv
t]∏tdm at‰-sX-¶nepw Hcp BknUv C≥Un-tI-‰tdm CSp-I.  XpS¿∂v Hcp
•mkv Syq_n-eq-sStbm kvt{Smbn-eq-sStbm i‡n-bmbn DuXn-s°m≠v hmbp-
hns\ Cu Pe-Øn-te°v {]th-in-∏n-°p-I.  hmbp Pe-Øn-te°v {]th-in-°p-
∂-Xns\ XpS¿∂v \oe en‰vakv t]∏¿ {ItaW Nph∏v Bbn amdp-∂p.  Pew
Aæ-kz-`mhw ssIh-cn-®-Xn-s\-bmWv CXv kqNn-∏n-°p-∂-Xv.  Pe-Øn-te°v IS-
Øn-hn´ hmbp (Im¿W¨ssUHm-Ivssk-Uv) Pe-hp-ambn IqSn-t®¿∂v Im¿t_m-

Wn-°v -Bkn-Umbn amdp∂p (H
2
CO

3
).

cmknIm]-£-bsØ XpS¿∂v `qan-bpsS D]-cn-X-e-Øn\v Xmsg-bp≈ ine-I-fpsS
aqe-Iƒ a‰v `mK-ßsf At]-£n®v IqSp-X¬ A]-£-b-Øn\v hnt[-b-am-Ip-∂p.
AtX kabw ine-I-fpsS Dƒ`mKw
A]-£-b-Øn\v hnt[-b-am-ImsX
\ne-\n¬°p-∂p.  CXns‚ ^e-
ambn ine-I-fpsS aqe-Iƒ IqSp-X¬
Dcp-≠-Xm-hp-Ibpw ine GXm≠v
tKmfm-Ir-Xn-bn-te°v amdp-Ibpw
sNøp∂p.  Ch "tIm¿
_uƒtUgvkv' (core boulders)

F∂-dn-b-s∏-Sp∂p. Cu {]h¿Ø\w
tKmfob A]-£bw F∂-dn-b-s∏-
Sp-∂p.  CØcw ine-Iƒ (tIm¿
_uƒtU-gvkv) `qan-bpsS D]-cn-X-
e-Øn¬ FØn-s∏-Sp-∂-Xp-hgn ine-
bpsS apIƒ`mKw Hcp D≈n-bpsS
tXmSp-Iƒ t]mse AS¿∂p-am-dp-
∂p.  Bb-Xn-\m¬ Cu A]-£bw- H\n-b≥ kvIn≥ A]-£bw (onion skin weath-

ering) F∂pw Adn-b-s∏-Sp-∂p. (Nn{Xw 3.13)

3.5.3 ssPhnI A]-£bw (Biological Weathering)
]T\]ptcm-KXn ]cn-tim-[n-°mw.

1. GXp hn[-Øn-emWv `uXnIm]-£bw cmknIm]-£-b £a-Xsb
kzm[o-\n-°p-∂Xv?

2. kmay-X-bp≈ c≠v ine-I-fn¬ H∂v ̀ uXnIm]-£-b-Øn\pw as‰m∂v
cmknIm]-£-b-Øn\pw hnt[-b-am-Ip∂p F∂v Icp-Xp-I.  Cu c≠v
ine-I-fp-tSbpw A]-£b D¬∏-∂-ßƒ GXp hn[-Øn-emWv hyXy-
kvX-am-bn-cn-°pI?

3. GsX√mw hn[-Øn-emWv Pew cmknIm]-£-b-Øns‚ Imc-I-ambn
{]h¿Øn-°p-∂Xv?

\ap°v sNbvXp-t\m-°mw.
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hnhn[ Poh-Pm-e-ß-fpsS (kky-ß-fpw P¥p-°-fpw) {]h¿Ø-\-^-e-ambn ine-
Iƒ°v kw -̀hn-°p∂ A]-£-bsØ kwtbm-Pn-X-ambn ssPhnI A]-£bw F∂p
]d-bp-∂p.  ineIfpsS inYn-eo-I-c-Whpw Po¿W-\hpw Cu {]h¿Ø-\-Øn¬ Dƒs∏-
Sp-∂p.

ine-I-fpsS kpjn-c-ß-fn-eq-tSbpw hn≈-ep-I-fn-eq-tSbpw Bgv∂n-d-ßp∂ kkythcp-
Iƒ, Ah hep-Xm-Ip-tºmƒ ine-Isf AS¿Øn-am-‰p-∂p.  ine-I-fn¬ ]‰n-∏n-Sn®v
hf-cp∂ ]mb¬, Ipanƒ h¿K-Øn¬s∏´ kky-ß-fpsS thcp-Iƒ D¬]m-Zn-∏n-°p∂
Nne hocyw Ipd™ BUn-kp-Iƒ F∂nh ine-Isf Aen-bn®v cmknIm]-£-b-
Øn\v hnt[-b-am-°p∂p.  Poh-Pm-e-ßƒ hgn ine-I-fn¬ kw`-hn-°p∂ A]-£bw
bm{¥nI {]h¿Ø-\-ßƒ hgntbm cmk-{]-h¿Ø-\-ßƒ hgntbm \S-°p-∂p.
Hc¿Y-Øn¬ ]d-™m¬ `uXn-I-˛-cm-k-˛-ssP-hnI A]-£b {]h¿Ø-\-ßƒ ]c-
kv]cw _‘-s∏-´n-cn-°p-∂Xpw H∂n®v \S-°p-∂-h-bp-am-Wv.

hr£-aqe hnÿm-]\w (Root Wedging)

{]Ir-Xn-bn¬ ssPhoI A]-£-b-Øns‚ G‰hpw {][m-\-s∏´ Imc-I-ambn
{]h¿Øn-°p-∂Xv hy£-ß-fpsS thcp-I-fm-Wv.  kky-ß-fp-tSbpw hr£-ß-fp-tSbpw
thcp-Iƒ Pew tiJcn-°p-∂-Xn-\mbn ine-I-fnse hn≈-ep-I-fn-eq-tSbpw a‰pw
Bgv∂n-d-ßp-∂p.  hr£-ßƒ hf-cp-∂-tXm-sSm∏w Ah-bpsS thcp-Iƒ sNep-Øp∂
kΩ¿±sØ XpS¿∂v ine-I-fnse hn≈-ep-Iƒ hep-Xm-hp-Ibpw XpS¿∂v ineIƒ
hn≈-ep-I-fn-eqsS apdn-™p-amdn IjW-ß-fm-hp-Ibpw sNøp-∂p. (Nn{Xw 3.14)

Cu {]{Inb hfsc kmh-[m-\-Øn-emWv kw`-hn-°p-∂-Xv.  hoSp-I-fp-tSbpw a‰v
sI´n-S-ß-fp-tSbpw kao-]-Øp≈ hr£-ßfpw a‰pw CØcw {]iv\-ßƒ IqSp-X-
embn krjvSn-°p-∂p.  sI´n-S-ß-fpsS ASn-Ø-dbn-te°v Bgv∂n-d-ßp∂ thcp-I-
fpsS {]h¿Ø\w hgn ASn-Ø-dbv°v hn≈¬ hogp-Ibpw AXn-eqsS Pehpw a‰pw
sI´n-S-ß-fpsS ASn-Ø-d-bn-te°v Bgv∂n-d-ßpIbpw sNøp-∂p.

sNdp{]mWn-I-fmb aÆn-c, H®v XpS-ßn-bhbpw amf-ß-fp-≠m-°p∂ Pohn-Ifpw (Fen,
]∂n, sN∂m-b, AÆm≥, Nps≠-en, s]cp-®m-gn XpS-ßn-bh) aÆn-s\bpw ine-I-

Nn{Xw 3.14 ̨  hr£-aqe hnÿm-]\w ̨  Hcn\w ssPhoI A]-£-bw
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tfbpw Cf°n am‰p-Ibpw AXp-hgn {]Ir-Xn-bnse a‰v A]-£b Imc-I-ßƒ°v
ine-Isf A]-£-b-Øn\v hnt[-b-am-°m-\p≈ A\p-Iqe kml-Ncyw Hcp-°n-s°m-
Sp-°p-Ibpw sNøp-∂p. (Nn{Xw 3.15)

sNdnb kky-h¿K-ß-fmb B¬K--Iƒ, ^wKkp-Iƒ (sse°-\p-Iƒ) XpS-ßnbh
D¬]m-Zn-∏n-°p∂ ssPh Bkn-Up-Iƒ, ine-I-fpsS cmknIm]-£-b-Øn\v Imc-

Nn{Xw 3.15˛ amf-ß-fp-≠m-°p∂ Poh-Pm-e-ß-ƒ krjvSn-°p∂ ssPhnI A]-£-bw.

W-am-bnØo-cm-dp-ap≠v. (Nn{Xw 3.16)

a\p-jys‚ hnhn[ {]hrØ-nIƒ C∂v ssPhnI A]-£-b-Øn\v Imc-W-am-Ip-∂p.
a\pjy {]h¿Ø-\-ß-fpsS ̂ e-ambn h≥ tXmXn¬ aen-\o-I-cWw h¿[n°p-Ibpw

Nn{Xw 3.16 ̨  B¬K, ̂ wKkv XpS-ßnb kky h¿K-ß-fpsS
{]h¿Ø-\-̂ -embn ine-I-fn¬ kw -̀hn-°p∂ cmknIm]-£bw.

AXphgn krjvSn-°-s∏-Sp∂ Aæ-ag a‰v ssPhoI {]h¿Ø-\-ß-tfmsSm∏w
cmknIm]-£-b-Øns‚ thKX h¿[n-∏n-°p-Ibpw sNøp-∂p.  Izmdn-I-fpsS {]h¿Ø-
\hpw \n¿amW{]h¿Ø-\-hp-sa√mwXs∂ ine-I-fpsS A]-£-b-Øn\v Imc-W-am-
Im-dp-≠v.

A]-£-bsØ kzm[o-\n-°p∂ LS-I-ßƒ (Factors influencing weathering)

GXpXcw A]-£-b-amWv \S-t°-≠-sX-∂pw AXns‚ tXmXv Fßn-s\-bm-bn-cn-
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\ap°v sNbvXp-t\m-°mw.
\ΩpsS Np‰p-]m-Sp \n∂pw A]-£bw kw`-hn-®Xpw A√m-Ø-Xp-amb inem
kmºn-fp-Iƒ tiJ-cn-°p-I.   kp£va ]cn-tim-[\bneqsS \ap°v a\- n-em-
°mw A]-£bw kw`-hn® ine-I-fpsS D]-cn-Xew AXns‚ B¥-cn-I-`m-K-
tØ-°mƒ hfsc hyXy-kvX-am-sW-∂v.  G‰hpw {it≤-b-amb hyXymkw ine-
I-fpsS \nd-Ønepw AwK-kw-tbm-K-Øn-ep-amWv (texture).  A]-£bw ine-I-
fpsS bYm¿Y KpW-ß-sf-sb√mw ad®phbv°p-∂p.  A]-£bw kw`-hn®
inemkmºn-fp-Ifpw A]-£-b-Øns‚ hnhn[ L -́ß-fn-eqsS IS-∂p-t]mb inem
kmºn-fp-Ifpw XΩn¬ Xmc-Xayw sNøp-I.  AXns‚ ASn-ÿm-\-Øn¬ A]-

£-bsØ XpS¿∂v kw`-hn-°p∂ am‰ß-fpsS Hcp]´nI Xbm-dm-°p-I

°-W-sa∂pw \n›-bn-°p-∂Xv Xmsg ]d-™n-cn-°p∂ LS-I-ß-fm-Wv.

(1) ine-I-fpsS khn-ti-j-X-Iƒ  (2) Imem-hÿ  (3) {]tZ-i-Øns‚ InS∏v (`q{]-
Ir-Xn)  (4) kkym-h-cWw  (5) {]mtZ-inI A]-c-Z-\-Øns‚ tXmXv  (6) a\p-jys‚
{]h¿Ø-\-ßƒ  (7) kab ssZ¿Lyw.

3.6 A]-£-b-Øns‚ D¬]-∂-ßƒ (Products of Weathering)

3.6.1 dntKm-enØv (Regolith)

amXr-in-ebv°p kw`-hn-°p∂ A]-£-bw, Ah-bpsS hnL-S-\-Øn\pw Po¿W-\-
Øn\pw Imc-W-am-Ip-∂p.  CXphgn ]e hen-∏-Ønepw cmkkz`m-h-Øn-ep-ap≈
inem-i-I-e-ß-fpsS Hcp Bh-cWw intem]cnXe-Øn¬ cq]o-I-cn-°-s∏-Sp-∂p.  amXr-
in-e-bpsS apI-fn¬ ÿnXn sNøp∂ Cu inem-i-I-e-ß-fpsS Bh-c-WsØ
"dntKm-enØv' F∂v ]d-bp-∂p.  CXnse inem-i-I-e-ß-fpsS hen∏w henb t_mƒU-
dp-Iƒ apX¬ hfsc sNdnb Ifn-a¨ Xcn-Iƒ hsc hyXym-k-s∏-´n-cn-°pw.

3.6.2 aÆv (Soil)

\ap-s°-√m-h¿°pw kp]-cn-Nn-Xamb ]Z-amWv "aÆv'.  F¥mWv aÆv?  aÆns\
\ap°v Cßs\ \n¿h-Nn-°mw.  ""`qan-bpsS D]-cn-X-e-Øn-embn kky-ß-fpsS
hf¿®bv°v klm-bn-°p∂ AkwL-Sn-Xhpw ZrVo-I-cn-°m-Ø-Xp-amb hkvXphmWv
aÆv''.  aÆns\°pdn®v ]T\w \S-Øp∂ imkv{X imJbmWv "s]tUm-fPn' (ped-

ology).  aÆns‚ cq]o-I-c-W-Øn¬ c≠v A]-£b L´-ßƒ Xncn-®-dn-™n-´p-≠v.
H∂m-a-tØ-Xv, amXr-in-ebv°v apI-fn¬ ImW-s∏-Sp∂ dntKm-en-Øns‚ cq]o-I-c-W-
Øn-tebv°v \bn°p∂ L´w.  Cu L´w `ua-cm-kn-Im-]-£bw (Geochemical

weathering) F∂-dn-b-s∏-Sp-∂p.  dntKm-en-Øn\v IqSp-X¬ A]-£bw kw`-hn®v
AXv aÆmbn ]cn-W-an-°p∂ c≠m-asØ L´w s]tUm˛cmkn-Im-]-£bw (Pedo

chemical weathering) F∂m-W-dn-b-s∏-Sp-∂-Xv. hnhn[ kq£v-a-Poh Pme-ß-fp-tSbpw
ssPhnI Ah-in-jvS-ß-fp-tSbpw (Humus) km∂n-[y-Øn-emWv s]tUm-cmk A]-
£bw hgn dntKm-en-Øn\v  XpS¿∂p≈ A]-£bw kw`-hn®v aÆp-≠m-Ip-∂-Xv.

aÆns\ \ap-°n-ßs\bpw \n¿h-Nn°mw -˛ `utam-]-cn-X-e-Øn¬ ImW-s∏-Sp∂
kky-ß-fpsS hf¿®bv°v A\p-tbm-Py-amb Akw-L-Sn-Xhpw ZrUo-I-cn-°m-Ø-Xp-
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amb [mXp-°-sf AYhm ssPhoI ]Zm¿Yß-sf-bmWv aÆv F∂p ]d-bp-∂-Xv.

aÆns\ s]mXp-hmbn c≠mbn Xcw-Xn-cn°mw

F)  Ah-injvS aÆv (Residual Soil)

amXr-in-e- A]-£bw kw`hn®v kwh-l\ {]h¿Ø-\-ßƒ°v hnt[-b-am-ImsX
D¬`h-ÿm-\Øv Xs∂ ASn-™p-IqSn cq]w sIm≈p∂ aÆmWv Ah-injvS aÆv.
tIc-f-Øns‚ ̀ qcn-̀ mKw {]tZ-i-ß-fnepw ImW-s∏-Sp∂ em‰-ssd-‰vaÆv (laterite soil)

CXn\v DZm-l-c-W-am-Wv.

_n) h-lnX aÆv (Transported Soil)

hnhn[ A]cZ\ImcI-ß-fmb Im‰v, lnam-\n-Iƒ, Pew, `qKp-cpXzw F∂n-h-bp-sS
{]h¿Ø-\-^-e-ambn D¬`h-ÿm-\-Øp-\n∂pw h-l\ {]h¿Ø-\-Øn\v hnt[-b-
ambn as‰m-cn-SØv \nt£-]n-°-s∏Sp∂ inemhkvXp°fn¬ \n∂pw cq]-saSp-°p∂
aÆmWv h-lnXaÆv. hln-®p-sIm≠v t]mIp∂ ImcIßsf B{ibn®v Cu hn`mKw
aÆn\ßsf Xmsg ]dbpw {]Imcw Xcw-Xn-cn-°mw.

sImfq-hnbw (Colluvium)

ag-Øp-≈n-Iƒ, Pew, `qKp-cpXzw F∂n-h-bpsS Iq´mb {]h¿Ø\w hgn Ip∂ns‚
ASn-hm-c-ß-fn¬ ASn-™p-IqSn D≠m-Ip∂ aÆv.

F°¬ (Alluvium)

\Zn-I-fpsS hln-®p-sIm-≠p-t]m-I¬ hgn krjvSn-°-s∏-Sp∂ aÆv.

Ctbm-en-b≥ (Aeolian) aÆv

Im‰ns‚ h-l\ {]h¿Ø\w hgn krjvSn-°-s∏-Sp∂ aÆv.

Hcp {]tZ-iØv cq]w-sIm-≈p∂ aÆns‚ kz`mhw \nc-h[n LS-I-ß-fp-ambn _‘-
s∏-´n-cn-°p-∂p.  (F) amXr-in-e-bpsS kz`mhw  (_n) Imem-hÿ  (kn) `q{]-Ir-
Xn- (Un) kabssZ¿Lyhpw a‰-\-h[n LS-I-ß-fpw.

tkmbn¬ s{]mss^epw tkmbn¬ slmssd-kWpw
(Soil Profile and Soil Horizons)

Hcp {]tZ-i-sØ aÆns‚ ew_ ]cn-t—-ZsØ "arØn-I-]-cn-t—Zw' AYhm tkmbn¬
s{]mss^¬ F∂p]d-bp-∂p. Hcp {]tZ-isØ aÆns‚ ]mfn-Iƒ \nd-Ønepw BIr-
Xn-bnepw {Iao-I-c-W-Ønepw hyXy-kvXambn ImW-s∏-Sp∂p.  aÆns‚ Cu
hyXykvX ]mfn-Isf arØnIm afi-e-ßƒ (Soil Horizons) F∂p]d-bp-∂p.
aÆns‚ Hmtcm afi-e-ßfpw `uXnI KpW-Ønepw cmkKpW-Ønepw hyXy-kvX-
am-bn-cn-°pw. (Nn{Xw 3.17)

hln-®p-sIm-≠p-t]m-I¬ ImcWw D≠m-Ip∂ aÆn-s\-°mƒ a¨]m-fn-I-fpsS hyXy-
kvX-X-Iƒ {]I-S-ambn ImWp-∂Xv Ah-injvS aÆn-em-Wv.
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Nn{Xw. 3.17 a¨]m-fn-I-fpsS hnIk\hpw a¨]-cn-t—-Z-hpw

{]mcw`L´w ]q¿WhnIk\L´w

Nn{Xw 3.18 : amXrI tkmbn¬
s{]mss^¬

Hcp {]tZ-isØ Ah-in-jvS-a-Ænse arØnIm]cn-t—-Z-Øn¬ km[mcWambn \mev
afi-e-ß-fmWv ImWs∏Sp∂Xv (Nn{Xw 3.18) arØnIm]-cn-t—-Z-Øn¬ G‰hpw
apI-fn-ep≈ aÆns‚ ]mfn "F ˛ afiew' F∂v Adn-b-s∏-Sp-∂p.  kky-ßƒ°pw
P¥p-°ƒ°pw Po¿W\w kw -̀hn-®p-≠m-Ip∂ ssPhm-h-in-jvS-ßfpw aÆnse [mXp-
°fpw IqSn°e¿∂mWv Cu ̀ mKØv ImW-s∏-Sp-∂Xv.  ta¬aÆv (Top soil) F∂pw
Cu ]mfn Adn-b-s∏-Sp-∂p. ]e ÿeØpw Cu afiew ssPh-h-kvXp-°-fm¬
kº-∂-am-Wv.  Cu afi-e-Øns‚ G‰hpw apI-
fn-esØ I\w Ipd™ Hcp ]mfn ssPh-h-kvXp-
°-fm¬ Xs∂ cq]-s∏´v Idp∏v \nd-Øntem
Xhn´p \nd-Øntem ImWp-∂p.  Cu ]mfnsb
H˛afiew F∂v hnti-jn-∏n-°p-∂p.  cq£-amb
A]-c-Z\w \S-°p∂ {]tZ-i-ß-fn¬ aÆnse Cu
]mfn ImW-s∏-Sp-∂n-√.  aÆn-eqsS In\n-™n-d-
ßp∂ ̀ qPew F˛afi-e-Ønse Nne [mXp LS-
I-ßsf ebn-∏n®v \o°w sNøp-∂p.  CØ-c-Øn¬
In\n-™n-d-ßp∂ ̀ qPew [mXp-°sf ebn-∏nt®m
a‰v am¿K-ß-fn-eq-sSsbm \o°w sNøp∂ {]{In-
bsb eo®nMvv (leaching) F∂p ]d-bp-∂p.

F ˛ afi-e-Øns‚ Xmsg-bmbn ImW-s∏-Sp∂
arØnIm]cn-t—-Z-Øns‚ ̀ mKsØ _n˛ afiew
F∂p hnfn°p-∂p.  Cu ̀ mKw ASn-aÆv (sub soil)

F∂ t]cnepw Adn-b-s∏-Sp-∂p.  F˛afi-e-Øn¬
\n∂v eo®nMv {]{In-b-hgn \o°w sNø-s∏-Sp∂
Ifn-a-Æv, Im¬kyw, a·ojyw, Ccpºv F∂nh
Cu `mKØn\v apIfn¬ h∂v ASn-bp-∂p. eo®nßn\v hnt[bamIp∂ Cu `mKw
C˛-a-fiew F∂pw Adn-b-s∏-Sp-∂p. C˛afiew XmcXtay\ Cfw \ndap≈Xmbn
ImWs∏Sp∂p. F -̨a-fiew, C˛ afiew F∂n-hsb Hcp-an®v tkm¨ Hm v̂ eo®nMv
F∂p ]d-bp-∂p.
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_n˛ afi-e-Øn\v Xmsg-bmbn ImWp∂ arØnIm]cn-t—-Z-Øns‚ `mK-amWv kn˛-
a-fiew.   `mKn-I-ambn A]-£bw kw`-hn® ine-Iƒ Cu `mKØv [mcm-f-ambn
ImW-s∏-Sp-∂p.  CXv kqNn-∏n-°p-∂Xv A]-£b {]h¿Ø-\-ßfpw aÆns‚
\n¿amWhpw Cu `mKØn\v ]q¿Æ-ambn kzm[o\n®n´n√ F∂m-Wv.

kn˛ afi-e-Øns‚ Xmsg-bmbn amXr-in-ebv°v H´pw Xs∂ A]-£bw kw`-hn-
®n-´n-√mØtXm t\cnb tXmXn¬ A]£bw kw`hn®tXm Bb ZrVamb
`mKsØ Un˛-a-fiew F∂p ]d-bp-∂p.  F¶nepw Cu ̀ mKw \qdp-I-W-°n\v h¿j-
ßƒ°v tijw A]-£-bhpw hnL-S-\hpw kw`-hn®v aÆv \n¿am-W-Øn\v Imc-W-
am-tb-°mw.  Nne h¿Ko-I-c-W-Øn¬ A]-£-b-c-ln-X-amb Cu G‰hpw ASnbnep≈
amXr-inem `mK-w B¿-˛-afiew F∂ t]cnepw Adnbs∏Sp∂p≠v.

F, _n., kn F∂o afi-e-ßƒ ]q¿Æ-ambpw hnI-kn-®n-´p≈ arØnIm ]cn-t—Zw
cq]w sIm≈p-∂Xv \qdp-I-W-°n\v h¿j-ß-fpsS {]h¿Ø-\-^-e-am-bm-Wv.  A]-
£-bhpw aÆns‚ cq]o-I-c-Whpw  hfsc kmh[m-\-Øn¬ am{Xw \S-°p∂ Hcp
{]{In-b-bm-Wv.  Bb-Xn-\m¬ aÆv hfsc Aaq-ey-amb Hcp {]IrXn hn`-h-am-Wv.
hfsc kmh-[m-\-Øn¬ am{Xta aÆns‚ ]p\-cp-¬∏m-Z\ {]{Inb \S-°p-I-bp-≈q.
AXp-sIm-≠p-Xs∂ Hcn-°¬ \jvSs∏´m¬ AXv Fs∂-t∂-°p-ambn \jvS-s∏-Sp-
∂p.  AXp-sIm-≠mWv \mw C∂v aÆns‚ kwc-£-W-Øn\v IqSp-X¬ {]m[m\yw
\¬Ip-∂-Xv.

GsXmcp {]tZiØntebpw \nehnep≈ aÆns‚ I\w AhnsS kw`hn°p∂
A]£bØnt‚bpw A]cZ\Ønt‚bpw k¥penXmhÿbpsS tXmXns\
{]ISn∏n°p∂ hn[Ønembncn°pw. kzm`mhnIamb tXmXnep≈ A]cZ\Øn\v
hnt[bamIp∂ {]tZißfn¬, \nehnep≈ Imemhÿbn¬ arØnIm]cnt—Zw
kpÿncambn \ne\n¬°p∂p. a\pjys‚ CSs]SepIƒ D≠mIp∂ {]tZißfn¬
A]cZ\w XzcnXs∏SpØpI hgn AhnSsØ aÆns‚ I\w A\p{Iaw
timjWØn\v hnt[bambnØocp∂p.

]T\ ]ptcm-KXn ]cn-tim-[n-°mw.

1. A]-£bw kw`-hn® ine-I-fpsS D]-cn-X-e-Øn\v apI-fn-embn ImW-
s∏-Sp∂ ine-I-fpsS IjW-ßƒ°v .................................. F∂v ]d-bp-
∂p.

2. tkmbn¬ s{]mss^ense GXv afi-e-Øn-emWv ssPhm-h-in-jvS-
ßƒ IqSp-X-embn ImW-s∏-Sp-∂Xv?

3. Ah-injvS aÆn\v Hcp DZm-l-cWw ]d-bpI?
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\ap°v kw{K-ln°mw

ine-Iƒ, Pew, hmbp, Poh≥ F∂o ]c-kv]c _‘n-X-amb afi-e-ßƒ Dƒs°m-
≈p∂ Hcp k¶o¿Æ hyhÿ-amWv `qan-°p-≈-Xv.  `qan-bnse {][m\ D]-L-S-I-ß-
fmWv (D]-a-fi-e-ßƒ) inemafi-ew, Peafi-ew, hmbpafi-ew, ssPh afiew
F∂nh.  ssPhafi-e-Øns‚ `mK-ambn a\p-jy¿ \S-Øp∂ {]h¿Ø-\-ß-sf√mw
Xs∂ `qan-bnse \mepafi-e-ß-tfbpw _m[n-°p-∂p.
`ua {]{In-b-Iƒ Fßs\ kw -̀hn-°p∂p F∂Xpw Fs¥√mw am‰-ß-fmWv AhnsS
\S-°p-∂Xv F∂pw a\- n-em-°p-∂-Xn\v `qan-bpsS ss\k¿KnI hyqlw F∂
Bibw \sΩ klm-bn-°p-∂p.  hyqlw (system) F∂p ]d-bp-∂Xv hnhn[ afi-
e-ß-fn-eq-sS-bp≈ Du¿P-Øns‚ Hgp°pw {Zhy-Øns‚ Ne-\hpw BWv.  X¬^-e-
ambn `qan-bpsS AIØpw ]pd-Øp-ap≈ hkvXp-°-fn¬ am‰w kw`-hn-°p-∂p.  `ua
{]h¿Ø-\-ßƒ ]Tn-°p-∂-Xn\v hyqlm-[n-jvTnX kao-]\w D]-tbm-Kn-°p-∂Xv Cu
am‰-ß-sf-°p-dn®v {]h-Nn-°p-∂-Xn\pw a\- n-em-°p-∂-Xn-\p-am-Wv.
`qan-bnse hnhn[ afi-e-ß-fn-eq-sS-bp≈ Du¿P {]hm-l-amWv F√m ̀ ua {]h¿Ø-
\-ßƒ°pw ImcWamIp-∂-Xv.  hnhn[ B¥-cnI ˛ _mly ˛ `ua {]h¿Ø-\-ß-
fpsSsb√mw {]Xn-^-e\w `qan-bpsS D]-cnX-e-Øn¬ Zriy-am-Ip-∂p.  hnhn[ _mly
{]h¿Ø-\-ß-fmb A]-£-bw, A]-c-Z-\w, kwh-l-\w, \nt£-]Ww F∂n-h-sb√mw
kw`-hn-°p-∂Xv `qan-bnse F√m D]afi-e-ß-fp-tSbpw {]Xn{]h¿Ø-\-Øn-eq-sS-
bm-Wv.  CØcw {]h¿Ø-\-ßƒ \S-°p-∂Xv `ua-a-fi-e-Øn-s‚ kº¿°-ap-J-ß-
fn-eq-sS-bm-Wv.

{][m\ ]T-\-t\-´-ßƒ

l PntbmfPn-°¬ {]{In-b-Iƒ a\- n-em-°p-∂-Xn\v ]cn-Wm-a-Øns‚ km¿∆-
{Xn-I-X-tbbpw hyqlm-[n-jvTnX kao-]-\-tØbpw Hcp N´-°q-Smbn ImW-
W-sa-∂-Xns‚ {]m[m-\ysØ hnh-cn-°p-∂p.

l `uahyh-ÿbnse ]cn-h¿Ø-\-ßƒ Xncn-®-dn-bp-hm-\mbn hnhn[ `ua
afi-e-ßƒ XΩn-ep≈ kº¿° apJ-ß-fpsS {]m[m-\ysØ hnh-cn°p-
∂p.

l B¥-cnI _mly `ua{]h¿Ø-\-ßsf th¿Xn-cn-°p-∂p.

l cmknI, `uXn-I, ssPh A]-£b {]{In-b-IfpsS hnhn[ Xe-ßsf
Xncn-®-dn-bp-∂p.

l aÆpw dntKm-enØpw A]-£-b-Øns‚ D¬]-∂-ß-fm-sW∂v Xncn-®-dn-bp-
∂p.

l arØnIm ]cn-t—ZØnse arØnIm afi-e-ßƒ Xncn-®-dn-bm-hp∂ tcJm-
Nn{Xw hc-bv°p-∂p.



92

πkv h¨ ̨  ̀ qhn⁄m-\obw

1.Xmsg ]d-bp∂ ]Z-ßƒ c≠v A]-£b {]h¿Ø-\-ß-fp-ambn _‘-s∏-´-
h-bm-Wv.  A]-£-b-Øns‚ t]sc-gpXn ]Z-ßsf h¿Ko-I-cn-°pI.

(jo‰n-Mv, e-b-\w, Im¿_-Wo-I-cWw, lna-Io-e\w, Pemw-io-I-c-Ww,
inemkvXc-hn-L-S-\w, sslt{Um-fn-knkv, tKmfob A]-£-bw, HmIvko-I-
c-Ww)

2.hyXymkw ]d-bpI

F) Ah-injvS aÆpw ]cn-h-lnX aÆpw

_n) k{Iob A]-c-Z\ Imc-I-ßfpw \njv{Inb A]-c-Z\ Imc-I-ßfpw.

kn) _mly `ua{]h¿Ø-\hpw B¥-coI `ua{]h¿Ø-\-hpw.

3.kº¿°-apJ k¶¬]w F∂m-se¥v?  GXp-hn-[-Øn-emWv CXv A]-£b
{]h¿Ø-\-hp-ambn _‘-s∏-´n-cn-°p-∂Xv?

4.A]-£b {]h¿Ø-\-hp-ambn _‘-s∏ v́ Xmsg X∂n-cn-°p∂ ]´nI ]q¿Øo-
I-cn-°pI?

A]-£b{]-h¿Ø-\-ßƒ A]-£-b-Øns‚ t]cv A]-£b Xcw

kky-ß-fpsS thcp-Iƒ hr£aqe hnÿm-]-\w

hep-Xm-Ip-∂-Xp-h-gn- in-e-Iƒ

AS¿∂p amdp∂p

D≈n-bpsS ]pd-t¥mSv cmknIm]-£bw

t]mse ine-Iƒ ]mfnIfmbn

AS¿∂v amdp-∂p.

lna-Io-e\w `uXnIm]-£bw

5. \nav\o-I-cWw + D∂-Xo-I-cWw = kao-I-cWw Cu {]kvXm-h\ ]cn-tim-[n-
°p-Ibpw km[q-I-cn-°p-Ibpw sNøp-I.

6. Poh-Pm-e-ß-fpsS {]h¿Ø-\-ßƒ hgn A]-£bw kw`-hn-°p-∂p.  DZm-l-
cW klnXw Cu {]kvXm-h\ hne-bn-cp-Øp-I.

7. `qan-bn¬ Poh≥ \ne-\n¿Øp-∂-Xn¬ A]-£-b-Øn-\p≈ ]¶v hni-Zo-I-cn-
°p-I.

8. Xmt]m¿Pw cmk-{]-h¿Ø-\-Øns‚ thKX h¿[n-∏n-°p-∂p.  F¶n¬ F¥p-
sIm-≠mWv DjvW-ta-dnb acp-`q-an-I-fn¬ cmknIm]-£bw hfsc aµ-K-Xn-
bn¬ \S-°p-∂Xv?

\ap°v hne-bn-cp-Ømw.
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6   AcphnIƒ
(STREAMS)

6.1.  BapJw

\nßƒ CXn\Iw sshhn[yam¿∂ `uanIImcIßsf°pdn®v ]Tn°pI-
bp≠mbs√m? AhbpsS Iq´Øn¬ HgpIp∂ Pew AcphnIfpsS cq]Øn¬
`qcn`mKw {]tZißfn¬ am‰ßƒ hcpØp∂ G‰hpw {][m\s∏´ ImcIamWv.
A\h[n ImcWßfm¬ AcphnIƒ {]m[m\ya¿ln°p∂p.

$ Icbn¬ \n∂pw ISente°v HgpIp∂ PeØns‚ `qcn`mKhpw
sIm≠pt]mIp∂Xv AcphnIfmWv.  AXpsIm≠pXs∂ Ah Pe-]-cn-hr-
Øn-bpsS Hcp {][m\`mKambn h¿Øn°p∂p.

$ AcphnIƒ Xmgv∂ CSßfnte°v henb Afhn¬ AhkmZßƒ
FØn°p∂Xn\m¬ AhkmZineIfpsS D¬∏mZ\Øn¬ {]m[m-\y-
a¿ln°p∂ ]cnhl\ am[yaßfnsem∂mIp∂p.

$ kap{ZXSßfnte°v kwhl\w sNøs∏Sp∂ AhkmZßfpsS 85% apX¬
90% hsc AcphnIfpsS {]h¿Ø\w aqeamWv.

$ cmknIm]£bØns‚ D¬∏∂ßfmb AtbmWpIƒ ebn®p tN¿∂ Pew
\ZnIƒ kap{ZØnseØn°p∂Xn\m¬ kap{ZPew ehW
kz`mhap≈XmIp∂p.

$ A]cZ\{]{InbIfpsS Hcp {][m\ImcIambn {]h¿Øn°p∂ \ZnIƒ
A]£bhpw {ZhytimjWhpw aptJ\ \nch[n \nav\oIcW `qcq]ßƒ
D≠m°p∂p.

$ {][m\ Pet{kmXkmbpw KXmKXØn\pw temIamIam\w P\ßƒ
\ZnIsf D]tbmKn®p hcp∂p  IqSmsX amen\yhpw \ZnIfn¬
\nt£]n°s∏Sp∂p.

$ henb \ZnIƒ {]fbkaXeßƒ krjvSn°pIbpw ^e`qbnjvSamb aÆv
D≠m°pIbpw sNøp∂p.  G‰hpw ]pcmX\ kwkvIrXnIfn¬ `qcn`mKhpw
cq]w sIm≠Xv ^e`qbnjvSamb \ZoXmgvhcIfnembncp∂p.  (DZm: kn‘p˛
KwKm\ZoXSkwkvImcw).

$ DƒsIm≈m\mhp∂Xn¬ IqSpX¬ Pew \ZnIfn¬ \ndbptºmƒ \ZnIƒ
Ihns™mgpIp∂p.  CXpaqew Hcp km[mcW {]IrXnZpc¥amb {]f-b-
ap≠mIp∂p.
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6.2. ]mfn{]hmlhpw  Nmsemgp°pw (Sheet flow and Channel
flow)

ags]øptºmƒ \oscmgp°ns‚ Hcp `mKw aÆneqsS In\n™ndßpIbpw
Ahtijn°p∂ Pew `utam]cnXeØneqsS HgpIpIbpw sNøp∂p.
D]cnXeØneqsS HgpIp∂ PesØ tasemgp°v (runoff) F∂p hnfn°p∂p.
XpS°Øn¬ Hcp ta¬°qcbpsS NcnhpIpd™ {]XeØn¬ sh≈w
HgpIp∂Xpt]mse Ncnhns‚ Znibn¬ Xmtg°v \oßp∂ Hcp t\¿Ø ]mfnbpsS
cq]Øn¬ Bbncn°pw Hgp°v.  ]mfnIcq]Ønep≈ Cu {]hmlsØ dn√p--Iƒ
F∂p hnfn-°p-∂p. CXv Zo¿LImew \ne\n¬°n√, AXn\p ImcWw ss\k¿KnI
Ncnhp Xeßƒ km[mcWbmbn \nc∂X√ F∂XmWv.  `utam]cnXeØnse
\navt\m∂Xßƒ (irregularities) ]mfnI cq]Ønep≈ Hgp°ns\ XSbpIbpw
]nf¿ØpIbpw sNøp∂p.  jqkv{SnMv dn√pIƒ F∂v Ahsb hnhcn°s∏Sp∂p.
ASpØSpØp≈ dn√pIƒ Hcpan®v tN¿∂v K≈nIƒ t]mep≈ henb
NmepIfmbnØocp∂p.  CXnepw henb NmepIƒ {_q°vkv, {Io°vkv, \≈Iƒ
XpSßnb t]cpIfn¬ Adnbs∏Sp∂p.  Chsb√mw Xs∂ NmepIfpsS
KWØn¬s∏Sp∂p.  Hcp Nmens\ tI{µoIcn®p≈ Hgp°ns\ Nmsemgp°v
(Channel flow) F∂p]dbp∂p.  hoXn, Bgw, D]cnXe BIrXn F∂nhbpsS
ASnÿm\Øn¬ \ZnIƒ sshhn[yam¿Pn°p∂p.  hoXnbpsS ImcyØn¬
hyXykvX hep∏Ønep≈ AcphnIƒ D≠v.  G‰hpw sNdnb dn√n\v apIfneqsS
Hcmƒ°v NmSn°S°m\mIpw.  F∂m¬ temIØnse G‰hpw hoXnIqSnb \Znbmb
BatkmWns‚ hoXn kwKaÿm\Øv 325 In.ao. BWv.  CXv t\sc
kap{ZØnte°v FØp∂p.  6650 In.ao ssZ¿Lyap≈ B{^n°bnse ss\¬
BWv temIØnse G‰hpw \ofw IqSnb \Zn.

Aen™p tN¿∂ AtbmWpIfpw inemiIeßfpw Dƒs°m≈p∂ Pew
KpcpXzmI¿jWØm¬ Hcp ss\k¿KnI NmeneqsS HgpIp∂Xns\ ]pgsb∂v
(Acphn) \n¿hNn°mw.  henb Acphn (]pg) IsfbmWv \Znsb∂v hnfn°p∂Xv.
\ZnIfpsS hoXn GXm\pw ao‰dpIƒ apX¬ At\Iw Intemao‰¿ hsc hyXnbm\-
s∏´ncn°mw.

Hcp Acphn D¤hn°p∂ Db¿∂ {]tZisØ As√¶n¬ ae{ºtZisØ AXns‚
intcm`mKw (head) As√¶n¬ D¬`htaJe (source region) F∂mWv
hnfn°p∂Xv.  Cu {]tZiØp \n∂v ]pgIƒ Xmtg°v HgpIp∂p.  {ItaW Ch
hepXmbn Hcp ISentem, Hcp \nivNe PemibØntem (XSmIw t]mep≈h),
As√¶n¬ as‰mcp ]pgbntem FØnt®cp∂p.  (F√m AcphnIfpw IS¬, kap{Zw
As√¶n¬ XSmIw F∂nhbn¬ FØnt®cp∂n√). hc≠pInS°p∂
{]tZißfn¬ B¥-cnI \oscmgp°v (interior drainage) hgn Hcp K¿Ø
{]tZiØv tI{µo-Icn®v (topographic depression) Ahkm\n°p∂p.  DZmlcWambn
B{^n°bnse klmd {]tZiØpw a[yBkvt{Senb, at[yjy, hSt°
Atacn°≥ acp`qanIfnepap≈ \Zn-Iƒ. Hcp \Zn ISentem, XSmIØntem
As√¶n¬ as‰mcp \Znbntem ]Xn°p∂ ÿesØ AXns‚ \ZoapJw (mouth)
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F∂phnfn°p∂p. DdhnStØmS-SpØncn°p∂ `mKsØ AXns‚ D∂XXS \Zo
taJe (higher reaches) F∂phnfn°p∂p.  \ZoapJØn\p sXm´SpØp≈
{]tZisØ \nav\XS \Zo taJe (lower reaches) F∂phnfn°p∂p.  Hcp
\ZnbpsS  apgph≥ ssZ¿LyØn¬ GsX¶nepw c≠v \n¿ZnjvS _nµp°ƒ
XΩnep≈ AIesØbmWv "do®v' F∂p]dbp∂Xv.  "F' F∂ Hcp\Zn "_n'
F∂ as‰mcp \Znbntebv°v tNcpIbpw PesØ \¬IpIbpw BsW¶n¬ "F'
sb "_n' F∂ \ZnbpsS t]mjI\Zn (tributary) bmbn IW°m°s∏Sp∂p.
km[mcWbmbn Hcp henb \Znbnte°v HgpIp∂ sNdp\ZnIfmWv t]mjI
\ZnIƒ.  AXpt]mse, "kn' F∂ Hcp \Zn, "Un' F∂ as‰mcp \Znbn¬ \n∂pw
th¿s]´v t]mhpIbmsW¶n¬ AXv "Un' bqsS D]\Zn AYhm ssIhgn
(distributary) F∂dnbs∏Sp∂p.  Hcp\Zn as‰mcp \Znbn¬, XSmIØn¬ As√¶n¬
ISen¬ IqSnt®cp∂ `mKsØ kwKaw (confluence) F∂mWv hnfn°p∂Xv.

  \Zn-I-fpsS UnkvNm¿Pv  (Stream discharge)

Nmep-I-fn-eqsS Hgp-Ip∂ F√m\Zn-Ifpw Ah-bpsS Pntbm-f-Pn-°¬ {]h¿Ø-\-ßƒ°-

\p-k-cn®v \nc-¥cw ]cn-jvI-cn-°-s∏-Sp-∂p. Hcp \Zo Nmense Hcp \nco-£W _nµp-

hn-eqsS Hcp \n›nX kabw HgpInt∏mIp∂ Pe-Øns‚ Af-hmWv UnkvNm¿Pv

F∂-Xv. UnkvNm¿Pv \n¿W-bn-°p-∂-Xn\v \Zo-P-e-Øns‚ thK-Xbpw \Zo-Nm-ens‚

]cn-tO-Zhpw \mw Adn-tb-≠-Xp-≠v. CXn¬ c≠m-a--tØXv hoXn (w) x -Bgw (d) -

F∂-Xn\v ka-am-Ipw. UnkvNm¿Pv IW-°m-°p-∂-Xn-\p≈ ka-hm-Iyw UnkvNm¿Pv

(Q) = -{]thKw (V) x -Nmens‚ ]cn-tOZw (A).  CXv {]I-Sn-∏n-°p-∂Xv L\-ao-‰¿/

sk°‚ v Bbm-Wv. A]-c-Z-\hpw kwh-l-\hpw sNø-s∏-Sp∂ \Zn-bpsS tijn Xocp-

am-\n-°p-∂-Xv IqSp-Xepw AXns‚ {]th-K-am-Wv. GsXmcp \ZnbptSbpw {]th-KsØ

kzm-[o-\n-°p∂ LS-I-ßƒ (1) AXns‚ t{KUn-b‚ v As√-¶n¬ Ncnhv (AXns‚

ASn-Ø v́ F{X-tØmfw IpØ-s\-bp-≈-XmWv As√-¶n¬ \nc-∏m-b-Xm-Wv.) (2) Nmens‚

BIrXn (AXm-bXv h{IX-bn-emtWm t\¿tc-J-bn-emtWm (3) Nmens‚ hep∏w (4)

Nmens‚  \nc-∏n-√mbva (AXm-bXv an\p-khpw ]cp-°≥  {]X-ehpw XΩn-ep-≈Xv).

\Zn-I-fpsS UnkvNm¿Pv \nco-£-W-k-a-b-Øn-\-\p-k-cn®pw EXp h-y-X-ym-k-Øn-\-\p-

k-cn®pw ÿe-Øn-\-\p-k-cn®pw hy-X-ym-k-s∏-´n-cn-°p-∂p. {]fb ka-b-ß-fn¬

UnkvNm¿Pv km[m-cW ka-b-ß-fn-teXn-t\-°mƒ IqSp-X-em-bn-cn-°pw. km[m-c-W-

bmbn \ZoapJ-tØbv°v hcpt¥mdpw UnkvNm¿Pv IqSn-s°m-≠n-cn-°pw.

Hcp \Zn-bpsS thKX F∂Xv B \Zn-bn-eqsS F{X thK-Øn¬ Pew k©-cn-°p-∂p

As√-¶n¬ Pe-sam-gp-°ns‚ io{L-X-sb{X F∂vv \n¿h-Nn-°mw. Hcp bqWn‰v ka-

bØv Pew ]n∂n-Sp∂ Zqc-amWv CXv. Nne -\-Zn-Iƒ°v thKX Ipd-hm-bn-cn°pw F∂m¬

a‰p-≈-hbv°v thKX IqSp-X-em-bn-cn-°pw. t\¿-tc-J-bn-eqsS Hgp-Ip∂ \ZnI-fn¬ G‰hpw

IqSp-X¬ {]thKw ImWp-∂-Xv \ZoNmep-I-fpsS a[y-̀ m-K-ß-fn-em-bn-cn-°pw. \Zn-I-fpsS

hf-hp-I-fn¬ ]pd-ta-bp≈ DØe`mK-ß-fnembn-cn°pw {]thKw IqSp-X¬. Hcp \Zn-

bpsS {]thKw \Zo-Nmens‚ ÿm\w, \Zo-Nm-ep-I-fnse {Ia-cm-ln-X-y-ßƒ, \Zn-bpsS

t{KUn-b‚ v F∂n-hsb B{i-bn-®n-cn-°pw. Nmep-I-fnse hi-ß-fn¬ A\p-`-h-s∏-Sp∂
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L¿jWw Hgp-°ns\ Ipd-bv°p-∂p. hnime-am-bXpw Bgw Ipd-™-Xp-amb \Zn-I-

fn¬ L¿jWw IqSp-Xepw CSp-ßn-bXpw Bg-ap-≈-Xp-amb \Zn-Ifn¬ Ipd-hpambn-cn-

°pw. \Zo-Nm-ens‚ G‰hpw Bg-ap≈ `mK-sØ Xm¬shKv (Thalweg) F∂v ]d-bp-

∂p. Hcp \Zn-bpsS h{I-`m-K-ß-fn¬ Np‰n-Øn-cn-™m-bn-cn°pw CXv. \Zn-bpsS hf-

hp≈ `mK-ß-fn¬ \Zn-bpsS bYm¿Y Hgp°v k¿∏nf ]mX-Isf ]n¥p-S-cp∂ coXn-bn-

em-bn-cn°pw. \Zn-I-fnse Ah-km-Z-ßsf A]-c-Z-\-Øn\pw kwh-l-\-Øn\pw \nt£-

]-W-Øn\pw hnt[-b-am-°p-∂-Xns‚ tXmXv Xocp-am-\n-°p∂ apJ-y-L-S-I-amWv {]thKw.

\Zn-bpsS Hgp°v eman-\m¿ coXn-bn-ep≈tXm AXm-bXv F√m Pe-X-∑m-{X-Ifpw kam-

¥-c-ambn Hgp-Ip-∂tXm {]£p-_v[-am-btXm AXm-bXv Hmtcm IW-ßfpw A\n-b-

{¥n-X-amb ]mX-I-fn-eqsS k©-cn-°p∂ coXn-bn-ep-≈tXm Bbn-cn-°pw. CXn¬ c≠m-

a-sØ coXn-bn¬ samØ-Øn¬ Pe-IW-ßƒ aptºm v́ \oßp-∂p-s≠-¶nepw Xmtg°pw

apI-fn-te°pw hi-ß-fn-te°pw D≈ \o°-Øns‚ Hcp ]c-º-c-bmbmWv kw`-hn-°p-

∂-Xv.

{In‰n-°¬ {]th-K-tØ-°mƒ IqSp-X¬ D≠m-Ip∂ GsXmcp {]thKh¿[-\hpw {]£p-

_v[-amb Hgp-°n\v CS-hcpIbpw B\p-]m-Xn-I-ambn Hgp°v h¿[n-°p-Ibpw sNøp-

∂p. {]£p-_v[-amb Ipgn-I-fn¬ Acn-®ps]dp°p-∂-Xn-\m¬ Ahkm-Z-ß-sf√mw

kkvs]≥j≥ coXn-bn¬ sIm≠p-t]m-Ip-∂p. h{I-co-Xn-bn-ep≈ Nmep-I-fn¬ (\Zn-

bpsS hf-hp-I-fn¬) ]c-am-h[n thKX hf-hns‚ ]pdw `mK-ØmWv kw`-hn-°p-∂-Xv.

AXpsIm≠pXs∂ \Zo-Nm-ens‚ hf-hp-I-fnse DØe`mKw Bgw IqSn-s°m-≠n-cn-

°pw. \Zohf-hp-I-fpsS B¥-cnI `mKØv {]thKw Ipd-hm-bn-cn-°pIbpw Ah-km-Z-

ß-fpsS \nt£-]Ww D≠m-hp-Ibpw sNøp-∂p. (Nn{Xw 6.1) \Zo-Nm-ep-I-fpsS ]cn-tO-

Z-Øns‚ BIrXn {]tZißƒ°-\p-k-cn®v hy-X-ym-k-s∏-´n-cn-°pw. km[m-c-W-bmbn

\Zn-bpsS Xmgv`m-K-ß-fnte°v t]mIp-t¥mdpw UnkvNm¿Pv h¿[n®p hcn-Ibpw \Zo-

Nm-ep-Iƒ IqSpX¬ IqSpX¬ Bghpw hnim-eam-b-Xp-am-bn-Øo-cp-∂p.  -

Nn{Xw 6.1 Hcp \Znbnse hfhpIfnse A]cZ\hpw \nt£-]-Whpw
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6.3.  \ZoPeØns‚ t{kmXkpIƒ (Sources of stream water)

\ZnIƒ hnhn[ t{kmXkpIfn¬ \n∂v Pew kzoIcn°p∂p.

1. h¿jWØn¬ (Precipitation) \n∂pw t\cn´v FØp∂Xpw `qan°Snbnte°v
In\n™n-dßmsX {]XeØn¬ \n¬°p∂Xpamb Pew.

2. `qK¿`PeØn¬ \n∂v e`n°p∂Xv AYhm Pe]oTw `utam]cnXesØ
tOZn°p∂ taJeIfn¬ cq]s∏Sp∂ DdhIfn¬ (spring) \n∂pw.

a™pw agbpw hgn e`n°p∂ Pew AYhm PeN{IØns‚ LSIamb
tasemgp°n¬ \n∂pw e`n°p∂ PeamWv temIØnse an° AcphnIfptSbpw
PeØns‚ {][m\ DdhnSw.
6.4.  AcphnIfpsS h¿§oIcWw

\ZoNmepIfneqsS HgpIp∂ PeØns‚ ÿncXbpw, \ZoPehpw `qPehpw
XΩnep≈ ssIam‰{]{InbbpsS _‘hpw ASnÿm\am°n NphsS ]dbp∂
{]Imcw \ZnIsf Xcw Xncn°mw.
(F) A\hcX \ZnIƒ (Perennial streams):  h¿jw apgph\pw Pew ImW-

s∏Sp∂ \ZnIfmWv A\hcX \ZnIƒ. AØcw \ZnIfpsS NmepIƒ
`qPehnXm\hpambn t\cn´v _‘s∏´ncn°p∂p.  lnameb≥ \ZnIfmb
KwK, AXns‚ t]mjI \ZnIƒ {_“]p{X, kn‘p XpSßnbh A\hcX
\ZnIfmWv.

(_n) ImenI \Zn-Iƒ  (Intermittent/seasonal streams) :  h¿jØnse an°
kabØpw Pew sIm≠pt]mIp∂Xpw F∂m¬ th\¬°meßfn¬
hcfpItbm, Hgp°v \n¬°pItbm sNøp∂ \ZnIfmWv ImenI \ZnIƒ.
CØcw AcphnIfpw `qPehnXm\hpambn t\cn´v _‘s∏´ncn°mw.
D]Zzo]ob C¥ybntebpw tIcfØntebpw \ZnIƒ ImenI (CShn´
Hgp°p≈) AcphnIfmbn IW°m°s∏Sp∂p.

(kn) £WnI\ZnIƒ (Ephemeral streams): ag°meØv As√¶n¬
a™pcpIp∂ ImeØv am{Xw Pew Dƒs°m≈p∂ AcphnIfmWv Ch.
AØcw AcphnIfpsS NmepIƒ Pe]oTØn\v apIfnemWv.  Xm¿
acp`qanbnse Nne \ZnIƒ Cu hn`mKØn¬s∏Sp∂p.

Hcp A\hcX \Zn \ne\n¬°phm\p≈ ImcWw B {]tZisØ Pe]oTØns‚
kmao]yamsW∂ Imcyw \mw CXn\Iw a\knem°nbn´p≠v.  as‰mcp XcØn¬
]d™m¬, \ZoNmepIƒ B {]tZiØns‚ Pe]oThpambn k‘n°p∂
CSßfn¬ am{Xta Ah\cX \ZnIƒ km[yamIq.  ̀ qPew kzoIcn°p∂Xns‚bpw
\jvSs∏SpØp∂Xns‚bpw ASnÿm\Øn¬ \ZnIsf c≠mbn XcwXncn°mw ˛
BKa\ \Znbpw (Effluent stream) \n¿Ka\ \Znbpw (Influent stream). {]mtZinI
`qPeØn¬ \n∂pw Pew kzoIcn°p∂ \Znsb BKa\ \Zn F∂p]dbp∂p.
`qPeØnte°v Pew XpS¿®bmbn \jvSs∏SpØp∂ \ZnIfmWv \n¿Ka\ \ZnIƒ.
\n¿Ka\ \ZnIƒ XpS¿®bmbn AIyp^dnte°v Pew \jvSs∏SpØptºmƒ
BKa\ \ZnIƒ {]mtZinI AIyp^dn¬ \n∂pw Pew kzoIcn-°p∂-h-bmbncn°pw.
\ZoNmens‚ kz`mhsØ ASnÿm\am°n NmepIsf Xmsg ]dbp∂ hn[Øn¬
h¿§oIcn°mw:
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(F) EPphmbh (Straight): Hscm‰ Nm¬ am{Xap≈ t\¿tcJ \ZnIƒ.

(_n) h{Iambh (Meandering): ~Hscm‰ Nm¬ am{Xap≈, F∂m¬ NmepIƒ°v
hfhpIfpw XncnhpIfpw D≠mbncn°pw. (Nn{Xw 6.3)

(kn) sI´p]nW™h (Braided): aW¬Xn´IfpsS km∂n[yw aqew ]e
NmepIfmbn sI´p]nW™ \ZnIfmWnh  (Nn{Xw 6.4) aW¬Øn´IfpsS
XpcpØpIƒ Cu NmepIfpsS khntijXbmW.v (Nn{Xw 6.5)

Nn{Xw 6.2 \n¿Ka\ \Znbpw (influent stream) BKa\ \Znbpw (effluent stream).

Nn{Xw 6.3 h{Iamb \Zn Nn{Xw 6.4 sI´v]n-W™ \Zn

Nn{Xw 6.5 aW¬Xn´Iƒ ImcWw cq]s]´ ]n∂nb \Zn
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6.5.  \o¿ØSw AYhm \o¿adn{]tZiw (Drainage Basin)

F√m h¿jWPehpw Hcpan®v H‰ \Zn-bmbn
HgpIp∂ {]tZiamWv \o¿adn {]tZiw, Pe
kw`cW {]tZiw, \o¿ØSw AYhm s{U-
bnt\Pv t_kn≥ (drainage basin) Fs∂√mw
Adnbs∏Sp∂Xv.  as‰mcp-hn[Øn¬ ]d™m¬
Hcp Acphnbpw AXns‚ A\p_‘ t]mjI
\ZnIfpw Pew tiJ-cn°p∂ {]tZiw s{Ubn-
t\Pv t_kn≥ F∂v Adnbs∏Sp∂p.  DZmlc-
WØn\v, `mcX∏pg Pew tiJcn®v Hgp°n-
hnSp∂ apgph≥ {]tZ-ihpw ASßp∂-XmWv
AXns‚ hrjvSn{]tZiw (catchment area).
`mcX∏pgbpsS ̀ mKamb Ip¥n∏pgbpw AXns‚
ssIh-gn-Ifpw  HgpIn-t∏mIp∂ {]tZiamWv
Ip¥n∏pgbpsS s{Ubn-t\Pv t_kn≥.  s{Ubn-
t\Pv hnkvXo¿Ww F∂Xv Hcp s{Ubnt\Pv
t_kns‚ bYm¿Y hnkvXrXnbmWv. DZmlc-
WØn\v `mcX-∏pgbnse s{Ubnt\Pv
hnkvXo¿Ww 6186 NXpc{i Intemao‰dmWv.  s{Ubnt\Pv t_kns‚ cq]tcJ
Nn{Xw 6.6 ¬ ImWmw.  Hcp \o¿XSØn¬ sNdpXpw hepXpamb [mcmfw
AcphnIfps≠∂v ]dtb≠Xn√t√m.  s{Ubnt\Pv t_kn\nse {][m\ \Zn
{S¶v \Zn (trunk stream) As√¶n¬ amÃ¿ \Zn (master stream) F∂mWv
Adnbs∏Sp∂Xv. ASpØSpØp≈ XmgvhcIsf th¿Xncn°p∂ D∂X {]tZißƒ
\o¿ØS hn`mPIw (drainage divide or interfluve or interstream area) F∂mWv
Adnbs∏Sp∂Xv (Nn{Xw 6.7).  {][m\ \o¿ØSØns‚ AXn¿Ønbpw ZzoXob
\o¿ØSßfpsS AXn¿ØnIfpw XΩnep≈ _‘w Nn{Xw 6.8 ¬ ImWmw.

km[mcWbmbn {][m\ \Znbpw AXns‚ apJy t]mjI\ZnIfpw am{Xw A\hcX
\ZnIfmbncn°pw. AtXkabw sNdnb t]mjI\ZnIƒ ImenI \Zn-I-fm-bn-cn°pw.
Hcp \o¿ØSØns‚ apIƒ`mKØv ÿnXn sNøp∂ AwKpeob{K t]mjI\ZnIƒ

]T\]ptcmKXn ]cntim[n°mw

1. GXp {]{InbbmWv Pew ̀ qanbnte°v Xmgp∂Xv hniZoIcn°p∂Xv?

2 h¿jw apgph≥ Pew hln°p∂Xv GXpXcw \ZnIfmWv?

3. \Zo PeØns‚ DdhnSßƒ GsX√mamWv?

4. GXp XcØnep≈ \ZnsbbmWv BKa\\Zn F∂p]dbp∂Xv?

Nn{Xw 6.6 Hcp \o¿adn
{]tZiØns‚ tcJm Nn{Xw
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(finger tip tributaries) £WnI \ZnIfmWv
(Nn{Xw 6.9).  Cu Nn{XØnse {][m\
\ZnIfnse hnce{Kt]mjI \ZnIsf
hepXm°n c≠masØ Nn{XØn¬ kqNn∏n®ncn°p∂p.  FÆa‰ NmepIfmWv
hepXm°nb Nn{Xw ImWn°p∂Xv.  \nßƒ GsX¶nepw {]tZiØnt‚tbm
kwÿm\Ønt‚tbm As√¶n¬ cmPyØnt‚tbm Hcp km[mcW `q]Sw
{i≤m]q¿∆w t\m°ptºmƒ AXn¬ {][m\ \Znbpw {]apJ A\hcX \ZnIfpw
am{Xta tcJs∏SpØnbn´p≠mhpIbp≈q.

Nn{Xw 6.7 \o¿ØShn`mPIØns‚
tcJmNn{Xw

Nn{Xw 6.8 apJy \o¿adn {]tZi AXncpw
ZznXob \o¿adn {]tZi AXncpw

ImWn°p∂ tcJmNn{Xw

Nn{Xw 6.9 Pew tiJcn°pIbpw,
hln°pIbpw, \n¿Kan°pIbpw
sNøp∂ AwKpeob{K \Zo
`mKßƒ ImWn®ncn°p∂p.

ASpØSpØp≈ c≠v \o¿ØSßsf hn`Pn°p∂ Db¿∂ `mKßƒ \o¿ØS
hn`mPIw  (drainage divide) F∂mWv Adnbs∏Sp∂Xv.  `qJfißfn¬
km[mcWbmbn Db¿∂ ae\ncIƒ D≠v, Ah s{Ubnt\Pv t_kn\p-Iƒ-
°nSbnse hn`mPIambn {]h¿Øn°pIbpw h≥IcIfnse Pew Ccp`mK-Øpap≈
kap{Zßfnte°v HgpIpIbpw sNøp∂p.  CØcw \o¿ØS hn`mPIsØ h≥Icm



133

bqWn‰v̨  6 AcphnIƒ

hn`mPIw (continental divide) F∂vhnfn°p∂p.  ]›naL´ ae\ncIƒ C¥y≥
D]Zzo]obØnse h≥Icm hn`mPIambn Adnbs∏Sp∂p.

hym]vXn°pw hen∏Øn\pw AXoXambn, kpÿnc \o¿adn ]cn]me\ ]≤Xn
(`qhn\ntbmK ]cn]me\ ]≤XnbpsS Bkq{XWw), `qPe hn`hßfpsS
\n¿Æbw, D]cnXe, Dt]m]cnXe aen\oIcW \nco£Ww, hnebncpØ¬
F∂nhbpsS A\ptbmPyhpw imkv{Xobhpamb `qcq] GIIßfmbn \o¿adn
{]tZißƒ h¿Øn°p∂p.

6.6. \oscmgp°v hn\ymkw (Drainage patterns)

hfsc Ffp∏Øn¬ A]cZ\Øn\v hnt[bamIp∂ ineIfpw inemLS\bpw
\ne\n¬°p∂ {]tZißfnemWv \o¿ØSßƒ cq]s∏Sp∂Xv.  AXn\m¬
]eXcw \oscmgp°v hn\ymkßƒ cq]s∏Sp∂p.  Cu hn\ymkßƒ B
taJebnse ineIfpsS LS\sb {]Xn^en∏n°p∂p.  Xmsg sImSp-Øncn-
°p∂hbmWv hnhn[ Xcw \oscmgp°v hn\ymkßƒ (Nn{Xw 6.10)

Nn{Xw 6.10 hnhn[ Xcw \oscmgp°v
hyXymkßƒ

Multi-

basinal

hr£m-Imcw kam-¥-cobw

PmenI
NXp-cm-Imcw

he-bnXw
A]-tI-{µnXw

Contorted)
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(F) hr£mImc \oscmgp°v hn\ymkw (Dendritic drainage pattern): CØcw
\o¿ØSw Hcp hr£Øns‚ imJIƒ t]msebmWv. sU≥{Un‰nIv F∂m¬
hr£w t]mep≈ F∂mWv BwKteb ̀ mjbn¬ A¿Yam°p∂Xv.  G‰hpw
km[mcWbmbn ImWs∏Sp∂ \o¿ØS hn\ymkamWv hr£mIm-c-hn\ymkw.
A]cZ\sØ {]Xntcm[n°p∂Xpw eLphmb Ncnhp≈
{]tZißfnepambncn°pw CØcw amXrI cq]s∏Sp∂Xv.

(_n)A]tI{µoIrX \oscmgp°v hn\ymkw (Radial drainage pattern): CØcw
\oscmgp°v hn\ymkØnse \ZnIƒ \o¿ØSØns‚ a[y`mKØmbp≈
Db¿∂ {]tZiØp\n∂v F√m ZniIfnte°pw HgpIp∂p.  (AXmbXv
kqNymImcamb Db¿∂v Iq¿Ø Hcp aebpsS a[y`mKØv \n∂v Xmgv∂
{]tZißfnte°v HgpInbndßp∂ coXnbn¬).

(kn)NXpcmImc \oscmgp°v hn\ymkw (Rectangular drainage pattern): ChnsS
Cu t]cv kqNn∏n°p∂Xpt]mseØs∂ henb \ZnIfn¬ t]mjI \ZnIƒ
IqSnt®cp∂Xv GItZiw ew_tImWpIfn¬ (90O) Bbncn°pw.  \ZnIƒ
s]s´∂v Zniamdn ew_tImWn¬ k©cn°p∂p.  {`wi\ßfpw
k‘nIfpap≈ Zp¿_e`qcq]ßfnemWv Cu hn\ymkw IqSpXembn
ImWs∏Sp∂Xv.

(Un)PmenIm \oscmgp°v hn\ymkw (Trellis drainage pattern): kam¥c
ae\ncIfm¬ th¿Xncn°s∏´ t\¿XmgvhcIfneqsS HgpIp∂ \ZnIfnte°v
Cu aeIfn¬ \n∂pw  HgpIn hcp∂ sNdp \ZnIƒ h∂p tNcptºmƒ
PmenImcq]Øn¬ \nscmgp°v hn\ymkw cq]w sIm≈p∂p.  (acw, apfwX≠v,
temlw F∂nhbntesX¶nepw sIm≠v h≈nsNSnIƒ, Ip‰ns®SnIƒ
F∂nh {]Z¿in∏n°phm\pw ]S¿∂pIbdphm\pambn \n¿an°s∏´n´p≈
N´°qSns\bmWv s{S√nkv F∂v ]dbp∂Xv).

(C) kam¥cob \oscmgp°v hn\ymkw (Parallel drainage pattern):  KWyamb
hnkvXrXnbn¬ \ZnIfpw t]mjI\ZnIfpw Xpey AIeØn¬, kam¥cambn
As√¶n¬ GXm≠v kam¥cambn HgpIptºmƒ CØcw hn\ymkßƒ
cq]w sIm≈p∂p.

(F^v)hebnX \oscmgp°v hn\ymkw (Annular drainage pattern):  hrØm-
IrXnbnep≈tXm, hfbmIrXnbnep≈tXm Bb NmepIfneqsS \ZnIƒ
HgpIp∂p.  hfbtØmSv Cu \oscmgp°v hn\ymkØn\v kmZriyap≠v.

(Pn) Untd≥PUv \oscmgp°v hn\ymkw (Deranged drainage pattern):  Hcp
\nbXamb amXrI CXphscbpw hnIkn°mØ {]tZißsf kqNn∏n°p∂
]ZamWnXv.  ChnSßfn¬ Hgp°ns‚ Zni A\nb{¥nXamWv.  \nch[n
NXp∏pIƒ°v km[yXbp≈ {]tZiamWnXv.

6.7. \Zob t{iWoIcWw (Stream ordering)

Pe \n¿Ka\ irwJebn¬ Hcp \ZnbpsS t{iWnsbbmWv (hierarchy) \Zo t{iWn
As√¶n¬ ""kv{Sow Hm¿U¿'' F∂ ]Zw kqNn∏n°p∂Xv.  Hcp \Zo irwJebn¬
Dƒs∏Sp∂ t]mjI\ZnIfpsS C\ßfpw FÆhpamWv Cu BibØns‚



135

bqWn‰v̨  6 AcphnIƒ

ASnÿm\w. \o¿ØSØnse NmepIfpsS dm¶pw B\p]mXnI hen∏hpw \Zo
t{iWnbn¬ \n∂pw e`n°p∂p.  sNdnb \ZnIƒ°v sNdnb A°amWv
\¬Ip∂Xv.  Ch Hcp \o¿ØS {]tZiØns‚ Db¿∂ `mKßfnemWv
km[mcWbmbn ImWs∏Smdp≈Xv.  henb \ZnIƒ°v Db¿∂ A°amWv
\¬Ip∂Xv.  Ch km[mcWbmbn Xmgv∂ {]tZißfnemWv ImWs∏Sp∂Xv.

\Zot{iWn \n¿WbØn¬ km[mcWbmbn D]tbmKn°p∂ H∂mWv kv{SmfdpsS
(Strahler) coXn (Nn{Xw 6.11).  ChnsS H∂mw Hm¿U¿ \ZnIƒ G‰hpw Db¿∂
`mKØv Bbncn°pw.  Ahbv°v t]mjI\ZnIƒ D≠mbncn°n√.  c≠v H∂mw
Hm¿U¿ \ZnIƒ IqSnt®cp∂ `mKw apX¬ c≠mw Hm¿U¿ D≠mIp∂p.  CtX
coXnbn¬ c≠v c≠mw Hm¿U¿ \ZnIƒ tNcp∂nSw apX¬ AXv aq∂mw Hm¿U¿
Bbn amdp∂p a‰p≈ Hm¿UdpIƒ CtX cq]Øn¬ D≠mIp∂p.  c≠v hyXykvX
t{iWnbnep≈ \ZnIƒ, DZmlcWØn\v Hcp H∂mw Hm¿Udpw Hcp aq∂mw
Hm¿Udpw IqSn tN¿∂v Hcp ]pXnb \Zn krjvSn°s∏Sptºmƒ AXnse Db¿∂
Hm¿U¿ GXmtWm AXmbnXs∂ \ne\n¿Øs∏Sp∂p.

Cu t{iWoIrX k{ºZmbØns‚ {][m\ A\pam\w, c≠v Htc Hm¿Udn-ep≈
\ZnIƒ IqSnt®¿∂v AXns‚ Db¿∂ Hm¿U¿ \Zn krjvSn-°-s∏Sptºmƒ
Pe\n¿Ka\tijn h¿≤n-°p∂p F∂m-Wv. AXmbXv Xmc-X-tay\ IqSpX¬ Db¿∂
Hm¿Udnep≈ \ZnbmsW¶n¬ AXneqsS IqSpX¬ Pew HgpIp∂p F∂¿∞w.

Nn{Xw 6.11 kv{SmfdpsS \Zot{iWn \n¿Æb coXn
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]T\]ptcmKXn ]cntim[n°mw

1. Hcp \Znbpw AXns‚ F√m t]mjI\ZnIfpwIqSn \n¿Kan°p∂
ÿesØ \nßƒ F¥mWv hnfn°pI?

2. \o¿ØS hn`mPIw F∂XpsIm≠v A¿Yam°p∂sX¥v?

3. Hcp Cebnse RcºpIƒ t]mse tXm∂n°p∂ Xcw \oscmgp°v
hn\ymksØ \nßƒ F¥p hnfn°pw?

4. GXv XcØnep≈ ineIfp≈ {]tZißfmWv km[mcWbmbn
inJcmImc hn\ymkw ImWn°p∂Xv?

5 GXv XcØnep≈ {]tZißfnemWv A]tI{µoIrX coXnbnep≈
\oscmgp°v hn\ymkw {]Xo£n°m\mhpI?

   \ap°v {]h¿Øn°mw

Nn{XØn¬ X∂ncn°p∂ s{Ubnt\Pv am∏v
]cntim[n®v Xmsg sImSpØncn°p∂h sNøpI.

{]hrØn 1. Cu Nn{XØnse \o¿ØS
AXn¿ØnIfpw t]mjI\ZnIfpw
ASbmfs∏SpØpI.

{]hrØn 2. \nßƒ Cu A[ymbØn¬
ap≥]v ]Tn® \oscmgp°v hn\ymkhpambn
CXns\ XmcXayw sNbvXv CXns‚ t]scgpXpI.

tNmZyw 1. Cu Pe\n¿Ka\ irwJesb
inJcmImc hn\ymkw F∂mtWm,
NXpcmImchn\ymkw F∂mtWm AtXm
kam¥cob hn\ymkw F∂mtWm IrXyambn
hntijn∏n°m\mhpI?

{]hrØn 3. \o¿ØSØn¬ \n∂pw \Zn
]pdtØs°mgpIp∂ _nµphn¬ \n∂pw Cu \o¿ØS
hyhÿbpsS kv{Sow Hm¿U¿ IW°m°pI.

{]hrØn 4. kv{SmfdpsS kv{Sow Hm¿UdnMv coXn
A\pkcn®v Cu \o¿ØSØns‚ t]mjI \ZnIsf
ASbmfs∏SpØn kv{Sow Hm¿U¿ IW°m°pI.

6.8. HgpIp∂ PeØns‚ PntbmfPn°¬ {]h¿Ø\w
(Geological Work of Running Water)

at‰sXmcp {]{Inbtb°mfpw ̀ qanbpsS BIrXn cq]s∏SpØp∂Xv HgpIp∂ Pew
krjvSn°p∂ `qcq]ßfmWv. A]cZ\w, \nt£]Ww F∂nh \nanØw
Fßs\bmWv \ZnIƒ `utam]cnXew am‰ns°m≠ncn°p∂sX∂v C\n \ap°v
]Tn°mw.
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kaoIcWØns‚ (gradation) G‰hpw {][m\s∏´ `utam]cnXe GP‚mWv
\ZnIƒ.  Hcp \ZnbpsS Bbp n\nSbn¬ AXn\pw AXns‚ t]mjI \ZnIƒ°pw
henb tXmXn¬ \o¿ØSØns‚ ÿemIrXn am‰p∂Xn\v km[n°p∂p≠v.
\ZnbpsS Pntbmfbn°¬ {]h¿Ø\ßƒ aq∂v {][m\ Xes°´pIfn¬
N¿®sNøm\mIpw. (1) A]cZ\w (HgpIp∂ PeØns‚ ^eambn \S°p∂
`utam]cnXe tXbvam\w) (2) hl\w (Hcp ÿeØp\n∂v as‰mcp ÿe-tØ°v,
km[mcWbmbn Db¿∂ {]tZiØv \n∂pw Xmgv∂ {]tZitØbv°v hkvXp°sf
ssIam‰w sNøp∂Xv) (3) \nt£]Ww (HgpIp∂ Pew hln®p-sIm≠v hcp∂
hkvXp°sf \nt£]n°p∂Xv).

Hcp \o¿ØS-Øntem, at‰sX¶nepw {]tZisØm D≠mIp∂ am‰ßƒ sIm≠v
hcp∂Xv \ZnIfpw Ahbpambn _‘s∏´ {]{InbIfpamWv.  ]e {]{InbIfpambn
_‘s∏´v HgpIp∂ Pew \SØp∂ `ua{]h¿Ø\ßƒ°v s]mXphmbn
^vfphnb¬ t{]mkkv F∂ ]Zw D]tbmKn°mdp≠v.  `utam]cnXeØns‚
cq]-hy-Xym-k-Øn\v ImcWamIp∂ Nm\¬ A]cZ\w (NmepIfn¬ HgpIp∂ Pew
\SØp∂ A]cZ\w), D]cnXe {]hmlw (]mfnI {]hmlw aqeap≈ A]cZ\w),
`q{ZhytimjWw (mass wasting - `qKpcpXzw sIm≠p≈ A]cZ\w), A]£bw
F∂nhsb√mw tN¿∂v \SØp∂ {]h¿Ø\ßƒ°v ̂ vfqhnb¬ sU\yptUj≥
(^vfqhnb¬ A]cZ\w As√¶n¬ ^vfqhnb¬ Un{KtUj≥) F∂ ]ZamWv
D]-tbm-Kn-°p-∂-Xv. ^vfphnb¬ F∂ eØo≥ ]ZØns‚ A¿Yw \Znbpambn
_‘s∏´Xv F∂pw ^vfqhnbkv F∂ ]ZØns‚ A¿Yw \Zn F∂pamWv.

^vfqhnb¬ {]h¿Ø\ßfpsS ^eambp≠mIp∂ `qcq]ßfn¬ Hcp hn`mKw
D≠mIp∂Xv A]cZ\Øns‚ ^eambpw as‰mcp hn`mKw D≠mIp∂Xv
\nt£]Ww hgnbpamWv.  CXn¬ BZy hn`mKsØ A]cZ\ `qcq]ßsf∂pw
(Un{KtUjs‚ As√¶n¬ \ioIcWØns‚ ^vfqhnb¬ `qcq]ßsf∂pw)
c≠matØXns\, \nt£]W ̀ qcq]ßsf∂pamWv (A{KtUjW¬ As√¶n¬
\n¿amWmflIamb ^vfqhnb¬ `qcq]ßƒ) hnfn°p∂Xv. ^vfqhnb¬ Uo{K-
tUjt‚bpw ^vfqhnb¬ A{KtUjt‚bpw ^eambp≠mIp∂ hnhn[ `q-
cq]ßsf°pdn®v XpS¿∂v hcp∂ `mKßfn¬ \mw N¿®sNøpw.

6.8.1 ^vfqhnb¬ A]cZ\w (Fluvial erosion)

^vfqhnb¬ F∂ ]ZØns‚ A¿Yw "\Zokw_-‘-am -bXv ' F∂pw
`qhn⁄m\obØn¬ kqNn∏n°p∂Xv \Znbpambn _‘s∏´ {]h¿Ø\-
ßsfbpw \nt£]ßsfbpw Ah krjvSn°p∂ `qcq]-ßsf-bpamWv. \nßƒ
apºv ]Tn®t]mse ^vfqhnb¬ A]cZ\w F∂Xv Nm\¬ A]cZ\w,
D]cnXe{]hmlw, \o¿®n-X-d¬ A]cZ\w, ̀ q{ZhytimjWw, A]£bw XpSßn
Iptd k¶o¿Æ {]h¿Ø\ßsfbmWv.

Hcp \ZoNmens‚ ASnØ´n¬ \n∂pw hißfn¬ \n∂pw inem]Zm¿Yßsf
{Iaambn \o°w sNøs∏Sp∂ {]{Inb F∂v \Zo A]cZ\sØ \n¿hNn°mw.
\ZnIfpsS A]cZ\Øn¬ Dƒs∏´n´p≈ {]{InbIƒ Xmsg ]dbp∂hbmWv.
(F) sslt{UmfnIv {]h¿Ø\w (Pei‡ob {]h¿Ø\w), (_n) L¿jWw
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(abrasion / corrasion), (kn) ]c-kv]c L¿jWw (attrition),  (Un) eb\w (corrosion).

(F) Pe-i‡n {]h¿Ø\w / sslt{UmfnIv {]h¿Ø\w (Hydraulic action):

HgpIp∂ PeØn¬ A¥¿eo\amb IcpØns‚ ^eambn inemhkvXp°sf
Cf°nsbSp°pIbpw sIm≠pt]mhpIbpw sNøp∂ Hcp Xcw A]cZ\amWv
sslt{UmfnIv {]h¿-Ø\w. (ineIfnepw IpØs\bp≈ ]mds°´pIfnepw
XncameIƒ h∂Sn-°ptºmgpw sslt{UmfnIv {]h¿Ø\w \S°p∂p≠v).  Hcp
aW¬ IqºmcØn\v aosX IpgeneqsS Pew Hgp°nhnSpIbmsW¶n¬ B Pe
{]hmlØns‚ IqsS aW¬ØcnIfpw HgpIn t]mIp∂Xmbn ImWmw.  CXmWv
sslt{UmfnIv {]h¿Ø\w.  \Zn sh≈®m´ØneqsS Xmsg h∂p]Xn°ptºmgpw
CØcØnep≈ A]cZ\w kw`hn°p∂p≠v.  ZrVoIcWw Ipd™ ASn∏mdbpw
Ipd™tXmXn¬ am{Xw kwtbmP\w sNøs∏´Xpamb inemhkvXp°fpw
sslt{UmfnIv {]h¿Ø\Øn\p IqSp-X-embn hnt[bamIp∂p.  sslt{UmfnIv
{]h¿Ø\Øns‚ ̂ eambp≠mIp∂ D¬]∂ßƒ hfsc henb Dcpf≥ ]mdIƒ
(boulders) apX¬ sNdnb kn¬‰v (silt), Ifna¨ XcnIƒ (clay) hscbmImw.

(_n)  At{_-j≥ (Dc-k¬) (Abrasion / Corrasion):  ̀ qanbpsS D]cnXeØneqsS
\ZnIƒ inem]Zm¿Yßsf hln®psIm≠p hcptºmƒ D≠mIp∂ bm{¥nIamb
(mechanical) A]cZ\amWv L¿jWw (XncameIƒ, lnam\nIƒ, Im‰v, ̀ qKpcpXzw
F∂nhbpw L¿jWw \SØp∂p≠v).  Cu {]h¿Ø\Øn¬ \ZoNmepIfpsS
ASnØ´ntebpw hißfntebpw ineIƒ°pw, \ZnIƒ hln®p sIm≠pt]mIp∂
a‰p hkvXp°ƒ°pw (aW¬, Nc¬, s]_vƒ apXembh) kw -̀hn-°p∂ tXbvam\w,
s]mSnb¬, Dck¬ F∂nh CXn¬ Dƒs∏Sp∂p.  (Hcp km≥Uv t]∏¿ D]tbmKn®v
s]bn‚¿ NpacpIsf an\pk-ap≈-Xm°p∂-t∏mse-bmWv CXv).  \ZoPeØneqsS
\oßp∂ inemXcnIfpw ]md-°jWßfpw H∂n®v L¿j-WØn\p≈ D]IcW-
ßfmbn h¿Øn°p∂p.

L¿jW {]{Inb hgn Hcp \Zn°v AXns‚ ]mXbnep≈ G‰hpw Dd∏p≈
]mdIfn¬ t]mepw A]cZ\w \SØp∂-
Xn\v km[n°p∂p.  tKm¿-Pp-Iƒ (gorges),-
Im\ntbmWpIƒ (canyons) F∂n-ßs\
Adnbs∏Sp∂ sN¶p-Øm-bXpw Bgtadn-
bXpamb \Zo Xmgvh-cIƒ krjvSn°-
s∏Sp∂Xn\v apJy-ambpw ImcWam-Ip∂Xv
L¿j-WamWv.

(kn)  A{Sn-j≥/]c-kv]c Dc-k¬
(Attrition): kwhl-\Øn\v hnt[bam
Ip∂ hkvXp-°ƒ°v Ah ]ckv]cw
X´nbpw Dc™pw D≠m-°p∂ tXbvam\
hpw sNdpXm-hepamWv ]c-kv]c Dc-k¬
CXns‚ ^eambn Ch s]m´pI-bpw
an\pk-ap≈hbpw Dcp≠Xpw Bbn-Øocp-

Nn{Xw 6.12 ]c-kv]c Dc-k-en≥ hnt[bamb
s]_vƒ, tIm_vƒ apXemb henb ]md-°-
√p-Iƒ ASßnb hc≠pWßnb \ZoNmev
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Ibpw sNøp∂p. X¬^eambn henb ]md-°√pIƒ {ItaW sNdpXm-hp∂p.
]ckv]cw Iq´nbnSn°p∂Xns‚ ^eambn XcnIfpsS h°pw aqebpw Iq¿Øv
A{K`mKßfpw tX™v C√mXmhp∂p.  ChbpsS D]cnXew {ItaW tKmfmIrXn
ssIhcn°pIbpw Dcp≠Xpw an\pkap≈XpambnØocpIbpw sNøp∂p.

(Un) eb\w (Corrosion, solution): PeØns‚ eb\ cmk{]h¿ØnIƒ hgn
\ZnbpsS ASnØ´ns‚ D]cnXew tX™v t]mIp∂ {]h¿Ø\sØbmWv eb\w
F∂p hnh£n°p∂Xv. {]IrXnZØamb coXnbn¬ ip≤amb Pew \ne-
\n¬°pIbn√.  eb\Øns‚ tXmXv ineIfpsS cmkLS\tbbpw HgpIp∂
PeØns‚ cmkLS\tbbpw A\pkcn®mbncn°pw.  NpÆmºpI√v (limestone),

Pn]vkw, D∏p]md (rocksalt) F∂nh thKØn¬ PeØn¬ ebn°p∂-hbmb-
Xn\m¬ Ch thKØn¬ sImtdmj\v (eb-\-Øn\v) hnt[bambncn°pw.

6.8.2 \ZnIfpsS hl\w (Stream transportation)

\ZnIfnse temUv

Hcp \Zn sIm≠pt]mIp∂ hkvXp°sf (Pew HgnsIbp≈h) bmWv temUv
(Load) F∂p]dbp∂Xv. Hcp \n›nX CSthfbn¬ Hcp \Zn hln®p sIm≠p-
t]mIp∂ temUns‚ Afhv \ZoPeØns‚ {]thKØn\pw \ZnbpsS Ncnhn\pw
t\¿A\p]mXØnembncn°pw.

Hcp \Zn sIm≠pt]mIp∂ temUns\ km[mcWbmbn aq∂v hn`mKßfm-
°nbn´p≠v.

(F) kkvs]≥UUv temUv (Xmßp`mcw)
(_n) s_UvtemUv (ASnØ´nse `mcw)
(kn) Unt mƒhvUv temUv (eo\ `mcw)

(F)  kkvs]≥UUv temUv (Suspended load)

\Zn Ie° sh≈ambn sIm≠p t]mIp∂ `mcw Ipd™ aW¬, kn¬‰v, IfnaÆv
XpSßnb AhkmZßfmWv Ch.  Chsb \ZnIƒ sIm≠pt]mIp∂Xv t\cn´v
ImWmhp∂ hn[Ønep≈ AhkmZßfmbmWv. Cu temUv km[mcW \ZnIfpsS
ASnØ´n¬ sXmSmØ hn[w Db¿Øs∏´ coXnbnemWv. Hgp°v krjvSn°p∂
NpgnIfmWv  CXn\v ImcWw.  \Zo PeØns‚ {]£p_v[XbpsS Xo{hX AXns‚
{]thKhpambn t\cn´p _‘s∏´ncn°p∂p. AXpsIm≠pXs∂ {]thKØnep-
≠mIp∂ sNdnb Ipdhpt]mepw \ZnIƒ sIm≠p t]mIp∂ AhkmZßfn¬
Hcp `mKw ASn™p IqSp∂Xnt\m \nt£]n°s∏Sp∂Xnt\m CSbm°p∂p.
an°hmdpw \ZnIƒ AhbpsS temUns‚ A[nI`mKhpw hln®p sIm≠v
t]mIp∂Xv kkvs]≥j≥ coXnbnembncn°pw.  {]fbkabØv ]pdta ImWØ-
°hn[Øn¬ AhkmZßsf Ptem]cnXeØneqsS sIm≠v t]mIp∂Xv
\ZnIfpsS kkvs]≥UUv temUns‚ sXfnhpIfmWv.  {]fb kabØv {]thKhpw
{]£p_v[Xbpw A[nIcn°p∂Xn\m¬ henb hkvXp°ƒ t]mepw kwhl\w
sNøs∏´psIm≠ncn°pw.
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_n)  s_Uv temUv (Bed load)

Hcp \ZnbpsS XdbneqsS As√¶n¬ ASnØ´neqsS sIm≠p t]mIp∂
AhkmZßfmWv s_Uv temUv F∂Xv.  kkvs]≥j≥ coXnbn¬ sIm≠p
t]mIp∂Xn\v IgnbmØ hn[Øn¬ hfsc heptXm hfsc `mcw IqSnbtXm
Bb ]Zm¿YßfmWv Cu XcØnep≈ temUmbn kwhl\w sNøs∏tS≠n
hcp∂Xv.  \ZnbpsS Du¿PØn\\pkrXambn s_Uv temUns‚ Afhpw
{]IrXhpw amdns°m≠ncn°p∂p.  AXmbXv CXv PeØns‚ {]thKhpambn
_‘s∏´ncn°p∂p.  Hcp \ZnbpsS bm{¥nIA]cZ\hpw (sslt{UmfnIv
{]h¿Ø\w, A]L¿jWw, L¿jWw) \Zo Nmens‚ cq]am‰Øns‚ Xo{hXbpw
s_Uv temUns‚ Afhnt\bpw {]IrXsØbpw B{ibn®ncn°pw.

Hcp \Znbnse s_Uv temUv c≠v coXnbnemWv kwhl\w sNø-s∏Sp∂Xv.
BZytØXv {Sm£≥ BIp∂p, \ZnbpsS ASnØ´neqsS hkvXp°ƒ Dcp≠pw
\ncßnbpw apt∂m´v t]mIp∂ coXn. c≠matØXv km¬t´j≥ BIp∂p,
]¥pt]mse Db¿∂pw hoWpap≈ Ne\w. hkvXp°ƒ Xm¬°menIambn Npgn-
IfpsS klmbØm¬ Db¿Øs∏SpIbpw A¬∏Zqcw kkvs]≥j\neqsS
k©cn°pIbpw sNbvXXn\v tijw ho≠pw ASnØ´nte°v hogpIbpw sNøp∂p.
Cu BLmXØn¬ ASpØp≈ hkvXp°ƒ kmƒt´j\v ho≠pw
hnt[bam°s∏Sp∂p (Nn{Xw. 6.13).

Nn{Xw 6.13 \ZnIƒ s_UvtemUv kwhl\w sNøp∂ coXnIƒ

{]fbkabØmWv A]cZ\w, AhkmZkwhl\w (s_Uv temUv, kkvs]≥-
UUv temUv) AhkmZ\nt£]Ww F∂o {]{In-b-I-fn-eqsS \ZnIfpsS an°
{]h¿Ø\ßfpw Ah-bpsS G‰hpw IqSnb tXmXn¬ \S∏nem°s∏Sp∂Xv.

kn)  eo\`mcw (Dissolved load)

\ZnIƒ sIm≠pt]mIp∂ temUns‚ Hcp ̀ mKw emb\nbn¬ AtbmWpIƒ ebn®p
tN¿∂n´p≈ coXnbnep≈hbmWv.  CXns\bmWv eo\`mcw (dissolved load) F∂p
hnfn°p∂Xv.  Unt mƒhvUv temUpIƒ \ZnIfnte°v hcp∂Xv {]mYanIambn
`qK¿` Pe DdhIfn¬ (seepage) \n∂pw Aenbp∂ ineIfpsS eb\{]{Inb
hgnbpamWv.  Nn{Xw 6.14 ¬ \ZnIƒ As√¶n¬ AcphnIƒ \SØp∂ hyXykvX
kwhl\ coXnIfpsS kz`mhßƒ kqNn∏n°p∂p.
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Hcp\Zn eb\coXnbn¬ sIm≠pt]mIp∂ hkvXp°fpsS Afhv Imemhÿ-bv°\p-
kcn®pw B {]tZiØns‚ inem{]IrXw A\pkcn®pw hyXykvX-ambncn°pw.
Htcm h¿jhpw 4 iX-tImSn sa{SnIv S¨ ebn®v tN¿∂ ]Zm¿Yßƒ \ZnIƒ
kap{Zßfn¬ FØn°p∂psh∂v IW°m°s∏´ncn°p∂p.

apºv kqNn∏n® c≠v XcØnep≈ \ZotemUpIfn¬ \n∂pw hyXy-
kvXambn Hcp \Znbnse  Aen™ptN¿∂ temUns\ Hcn°epw \ZnbpsS
{]thKØns‚ G‰°pd®nepIƒ _m[n°p∂n√.  a‰p≈temUpIsft∏mse-b-
√msX, Cu temUv Hcp \ZnbpsS e£yÿm\w hsc, AYhm kap{Zw hsc
FØn°m≥ km[n°p∂p F∂XmWv CXns‚ kmcw.

Nn{Xw 6.14 \ZnIfpw AcphnIfpw AhkmZßƒ kwhl\w
sNøs∏Sp∂ coXnIfpsS {]tXyIXIƒ

]T\ ]ptcmKXn ]cntim[n°mw

1. Pe-i‡n {]h¿Ø\w \ZnbpsS L¿jW-Øn¬  \n∂pw Fßs\
hyXymks∏´ncn°p∂p?

2. Hcp \ZnbpsS I∏mkn‰n F∂XpsIm≠v A¿Yam°p∂Xv F¥v?

3. Hcp\Zn hln°p∂ aq∂v XcØnep≈ temUpIƒ GsX√mw?

  tImºn-‰≥kpw I∏m-kn-‰nbpw  (Competence and Capacity)

Hcp \Zn°v AXnse temUv sIm≠p-t]m-Ip-∂-Xn-\p≈ Ignhv Xocp-am-\n-
°p-∂Xv c≠v LSIß-fmWv ˛ tImºn-‰≥kpw I∏m-kn-‰n-bpw.

\Zn-sIm≠pt]mIp∂ G‰hpw ̀ mc-ap≈ hkvXp-°sfbmWv \Zn-bpsS tImºn-‰≥kv F∂-
Xp-sIm≠v Dt±-in-°p-∂-Xv.  \Zo-{]-hmlw  IqSp-∂-Xn\v A\q-kr-X-ambn IqSp-X¬ IqSp-
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6.8.3 \ZnIfpsS \nt£]Ww (Stream deposition)

\ZnbpsS A]cZ\Øns‚ A\p]qcI {]h¿Ø\amb \nt£]WØn¬,
sIm≠p hcp∂ inem]Zm¿Yßƒ \Zo-X-´n¬ ASnbpItbm, Xmsg°nSpIsbm
sNøp∂XmWv ^vfqhnb¬ \nt£]Ww (fluvial deposition).

\Znbnse PeØns‚ Afhnep≠m°p∂ am‰w ({]fbw), {]thKØnse am‰w
(Ncnhns‚ hyXymkw) F∂nhaqew \Znbnse temUv \nch[n XhW
\nt£]WØn\pw A]cZ\Øn\pw ]p\¿ \nt£]WØn\pw hnt[bam°
s∏Sp∂p.

Hcp \Zo temUns‚ \nt£]WsØ \nb{¥n°p∂ LSIßƒ (1)
{]thKØnse Ipdhv  (2) UnkvNm¿Pv As√¶n¬ sh≈Øns‚ hym]vXØnse
Ipdhv F∂nhbmWv.  Hcp \ZnbpsS {]hml]mXbn¬ FhnsSsb√mw AXns‚
{]thKw As√¶n¬ UnkvNm¿Pv Ipdbp∂pthm AhnsSsb√mw \nt£]Ww
\SØp∂Xn\p≈ kmlNcyw D≠mIp∂XmWv.  AXpsIm≠mWv aeapIfn¬
\n∂pw hfsc thKØn¬ HgpIn hcp∂ Hcp \Zn ASnhmcØn¬ FØptºmƒ
henb Afhn¬ \nt£]Ww \S°p∂Xv. AXpt]mse Hcp \n›eamb
PemibØnte°v (Hcp XSmIw As√¶n¬ IS¬) Hcp \Zn tNcptºmƒ
\ZotemUns‚ henb tXmXnep≈ \nt£]Ww \ap°v {]Xo£n°mw.
AXpt]mse Xs∂ hfsc thKØn¬ HgpIp∂, AhkmZßƒ \nd™ Hcp
t]mjI\Zn hfsc kmh[m\w HgpIp∂ Hcp {][m\ \Znbn¬ tNcptºmƒ
AXns‚ temUns‚ _lp`qcn`mKhpw \nt£]n°s∏Sp∂Xn\v \n¿_‘nXamIpw.

X¬ `mc-ap≈ hkvXp-°sf \Zn°v sIm≠p-t]m-Ip-∂-Xn\v km[n-°p-∂p. \Zn-bpsS
{]th-Khpw UnkvNm¿Ppw h¿[n-°p-tºmƒ tImºn-‰≥kpw I∏m-kn-‰nbpw h¿[n-°p-
∂p. F∂m¬ Ch XΩn¬ Hcp t\¿ A\p-]m-X-an√ (DZm-l-c-W-Øn\v {]th-Khpw
UnkvNm¿Ppw Cc-´n-bm-Ip--tºmƒ tImºn-‰≥kpw I∏m-kn-‰nbpw Cc-´n-bm-Ip-sa∂v ]d-
bm-\m-hn-√). {]th-K-Øns‚ 6 h¿K-am-bmWv tImºn-‰≥kv hy-X-ym-k-s∏-Sp-I. DZm-l-c-
W-Øn\v {]thKw Cc-´n-bm-Ip--tºmƒ tImºn-‰≥kv 64 aS-ßmbn h¿[n-°p-∂p.

Hcp \Zn-bpsSî"I∏m-kn‰n 'F∂p ]d-bp-∂Xv AXn\v hln-®p-sIm-≠p-t]m-Ip-hm≥
km[n-°p∂ ]c-am-h[n temUns‚ Af-hn-s\-bm-Wv. {]th-K--sØbpw UnkvNm¿Pn-t\-
bp-am-Wv CXv B{i-bn-®n-cn-°p-∂-Xv. (ImcWw {]thKw tImºn-‰≥kn-t\bpw AXv
kwh-l\w sNø--s∏-Sp∂ IWn-I-I-fpsS hep-∏--tØbpw B{i-bn-®n-cn°pw.) I∏m-kn‰n
hy-X-ym-k--s∏-Sp-tºmƒ UnkvNm¿Pv h¿Ktam, {Xn h¿Ktam Bbn amdp-∂p. Aßs\
UnkvNm¿Pv  aq∂n-c-´n-bm-Ip--tºmƒ I∏m-kn‰n 9 Cc-´ntbm 27 Cc´ntbm Bbn amdp-∂p.

km[m-cW kml-N-c-y-ß-tf-°mƒ ]Xn∑Sßv thK-Xbpw UnkvNm¿Ppw (AXp-
sIm≠v Xs∂ tImºn-‰≥kpw I∏m-kn-‰n-bpw) \S-°p∂ {]fb ka-b-ß-fn-emWv Hcp
\Zn-bpsS apJy {]hrØn-I-sf√mw ]q¿Æ-am-Ip-∂Xv. Hgp-°ns‚ thK-Xbpw UnkvNm¿Pp-
amWv Hcp \Zn- sIm≠p-t]m-tI≠ samØw `mc-Øns‚ (temUns‚) Afhpw kz-`m-
hhpw \nb-{¥n-°p∂ c≠v LS-I-ß-sf∂ Imcyw a\- n-em-°p-I.
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Hcp \Zn hc≠tXm `mKnIambn hc≠tXm Bb {]tZiØp IqSn k©cn-
°ptºmƒ PeØns‚ AanXamb Du¿∂ndß¬ ImcWw AXns‚ UnkvNm¿Pn¬
Ipdhv hcnIbpw temUv A[nIcn°p∂Xns‚ ^eambn temUns‚ Hcp `mKw
\nt£]WØn\v hnt[bamhpIbpw sNøp∂p.

F°¬ (Aephnbw) F∂mWv \ZnIƒ \nt£]Ww \SØp∂ AhkmZßƒ°v
s]mXphmbn D]tbmKn°p∂ ]Zw.  ̂ vfphnb¬ \nt£]w Aeqhnb¬ \nt£]-
Øns‚ ]cymb]ZamWv.  F°¬ kwhl\w \SØp∂Xv PeambXn\m¬ Xcw
Xncn°s∏´Xpw t{iWoIcn°s∏´Xpw F∂m¬ ZrVoIcn° s∏SmØXpamb
AhkmZ kw`-c-W-am-bmWv Ch ImWs∏Sp∂Xv.  CXn¬ \n∂pw hyXykvXambn
`q{Z-hy-tim-j-WØns‚bpw a‰v A\p_‘ Ncnhv Xe {]{InbIfpsSbpw ̂ eambn
kwhl\w sNøs∏Sp∂ aÆpw a‰v inem]Zm¿YßfpambmWv sImfqhnbw
ImWs∏Sp∂Xv.  sImfqhnb¬ hkvXp°ƒ XcwXncn°s∏SmØhbpw
ASp°pIfn√mØhbpw hnhn[ hen∏Ønep≈hbpamWv.

6.9.  ̂ vfqhnb¬ A]cZ\ ̀ qcq]ßƒ
   (Landforms of Fluvial  Erosion)

Imcy£aambn A]cZ\w \SØp∂ G‰hpw {][m\s∏´ GP‚pIfmbmWv
\ZnIsf IW°m°s∏Sp∂Xv.  \ZnIfpsS A]cZ\^eambn \nch[n ̀ qcq]ßƒ
krjvSn°s∏Sp∂p≠v.  \ZoA]cZ\Øns‚ {][m\ `qcq]ßfmWv (F) \Zo
XmgvhcIƒ (stream valleys) (_n) t]m´ptlm-fp-Iƒ (potholes) (kn) sh≈®m´ßƒ
(water falls) F∂nh

6.9.1 \Zo XmgvhcIƒ (Stream Valleys)

Hcp \ZnbpsS A]cZ\Øns‚ ^eambn aeIƒt°m ]¿∆Xßƒt°m
CSbn¬ cq]w sIm≈p∂ Zo¿Lamb
NmepIsfbmWv \Zo  XmgvhcIƒ
F∂v \n¿hNn°p∂Xv.  \Zo Xmgv-
hcIƒ AXns‚ ASnØ´pw ]m¿iz-
`nØnIfpw Dƒs∏´XmIp∂p.

\Ωƒ apºv tcJs∏SpØnbt∏mse
\ZnIƒ cq]s∏Sp∂Xv BZyw
dn√pIƒ IqSnt®¿∂v K≈nIfmbpw
]n∂oSv Ah IqSnt®¿∂v sNdpXpw
hepXpamb \ZnIfpambmWv.  Nm\-
¬ Hgp°ns‚ kabØv Hcp \Zn
AXns‚ NmepIfpw A\p_‘
Xmg-vh-cIfpw cq]s∏SpØpIbpw
]p\¿ cq]s∏SpØpIbpw sNøp∂p.
\ZnIsfbpw \Zo {]h¿Ø\ßsfbpw aq∂v hyXykvX tImWpIfn¬ \n∂pw
ImWmhp∂XmWv ̨  (1) ew_XeØnepw (vertical) (2) ]m¿izXeØnepw (lateral)

Nn{Xw 6.15 aq∂v hyXykvX tImWpIfneqsS
\ZnItfbpw \Zo {]h¿Ø\ßtfbpw

ho£n°p∂ hn[w
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(3) tcJobXeØnepw (longitudinal). AXpsIm≠p Xs∂ Hcp \ZoXmgvhcbpsS
]cnWmasØ F) XmgvhcIfpsS Bgw Iq´¬  _n) XmgvhcIfpsS hoXn Iq´¬
kn) XmgvhcIfpsS \ofw Iq´¬ F∂o {]{InbIƒ hgn hnhcn°mhp∂XmWv.

F)  XmgvhcIfpsS BgwIq´¬ (Valley Deepening)

\ZnbpsS ASnØ´ns‚ Bgw h¿[n-°p-∂Xp sIm≠mWv Bgw Iq´¬
km[yamIp∂Xv.  \ZnIfpsS NmepIfpw XmgvhcIfpw Bgw IqSp∂  "sImtdj≥'
{]{Inb apºv ]Tn® Imcyw ChnsS Hm¿an°pI.  Xmgvhc cq]oIcWØns‚
BZyL´ßfn¬ \ZnbpsS Du¿PØns‚ ̀ qcn`mKhpw AXns‚ NmepIfpsS Bgw
Iq´m-\mWv D]tbmKs∏SpØp∂Xv.  Xmtg°p≈ tOZ\w A\¥ambn \o≠p
\n¬°pIbn√, AXn\v Hcp \nav\]cn[nbp≠v.  CXv kmt¶XnIambn ̂ vfqhnb¬
A]cZ\Øns‚ t_kvseh¬ (Base level of fluvial erosion) F∂mWv
Adnbs∏Sp∂Xv. A]cZ\Øns‚ t_kvsehens\ Hcp \Zn°v `utam-]cn-
XeØn¬ A]cZ\w \SØm≥ Ignbp∂ G‰hpw Xmgv∂ ]cn[n F∂p
\n¿hNn°mw.  kap{Z\nc∏v apX¬ `qJfißfpsS ASnbneqsS Dƒ\m-´n-te°v
hym]n°p∂ Hcp km¶¬∏nI {]XeamWv CXv. (]n∂oSv as‰mcnSØv N¿®
sNbvXn´p≈ Nne {]tXyI kmlNcyßfnsemgnsI).

XpS¿®bmbn BgØnep≈ tOZ\Øns‚ ^eambn krjvSn°s∏Sp∂
sN¶pØmb/IpØs\bp≈ ]m¿izßtfmSpIqSnb hfsc Bgap≈Xpw
CSpßnbXpamb XmgvhcIƒ tKm¿PpIƒ (gorges) AYhm "Im\y-Wp-Iƒ' (canyons)

F∂dnbs∏Sp∂p. (Nn{Xw 6.16)

Nn{Xw 6.16 (a) tKm¿Pv (b) Im\y¨(a)

(b)
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_n)  XmgvhcIfpsS hoXnIq´¬ (Valley

          Widening)

Xmtg°p≈ Bgw Iq´¬ ]ptcmKan°pIbpw
\Zo NmepIƒ t_kv seh¬ FØpIbpw
sNøptºmƒ Xmgvhc-I-fpsS hoXn Iq´p∂
{]{Inb Bcw`n°p∂p.  Xmg vhcIfpsS
hoXnIq´¬ {]{Inb (1) A]£bhpw
(weathering) (2) NcnhpXe {]{InbIfpw (Hmh¿
em≥Uv ^vtfm, \o¿®n-X-d¬ A]cZ\w (splash

erosion), ̀ q{Z-hy-tim-jWw) F∂nh sIm≠p≈
Xmtg°p≈ A]cZ\w) kwbp-‡ambmWv
t\SnsbSp°p∂Xv. Nn{Xw 6.17 \Zn-IfpsS
hoXnIq´¬ {]{Inbsb kqNn-∏n°p∂p.

Xmtg°p≈ tOZ\Øns‚ ^eambn ]pXnb intem]cnXeßƒ {]Xy£-
s∏SpIbpw, ]n∂oSv Ah hyXykvX A]£b {]h¿Ø-\ßƒ°v (ASpØ L´-
amb A]cZ\Øn\p≈ XbmsdSp∏v \SØpI) CcbmhpIbpw sNøp∂p.
hyXykvX NcnhpXe {]{InbIƒ XpS¿®bmbn \ZoXmgvhcbpsS Ccphißfn¬
\n∂pw inem]Zm¿Yßsf FØn°pIbpw Ch \ZnbpsS Xmgv`mKßfnte°v
kwhl\w sNøs∏SpIbpw sNøp∂p.  \nßƒ Duln-°p-∂-Xpt]mse Xs∂
\ZnIfpsS XmgvhcIƒ C{]Imcw hnIkn®p sImt≠bncn°pw.

]m¿izkaXeoIcWw (Lateral Planation):

\ZnIƒ°nSbnse `q`mKw ]m¿izm]cZ\Øns‚ ^eambn Hcp kaXeambn
amdp∂ {]{Inbsb ]m¿iz kaXeoIcWw F∂p hnfn°p∂p.  \ZoNmepIƒ
Xnc-›o\ XeØntem, ]m¿izXeØntem tOZn°s∏Sp∂Xp hgnbmWv CXv
km[yamIp∂Xv.  Hcp \Zn AXns‚ kaoIrXmhÿ (graded condition) FØp∂
apdbv°mWv ]m¿iz]emb\w (lateral migration) Bcw`n°p∂Xv.  Cu {]h¿-
Ø\Øns‚ ^eambn \Znbn¬ anbm≥UdpIƒ cq]s∏Sp∂tXmSpIqSn
]m¿izXeØn¬ em‰d¬ πt\j≥
{]{Inb i‡ns∏Sp∂p.

(kn) XmgvhcbpsS \ofwIq´¬ (Valley

Lengthening)

]nt∂m´p≈ (headward erosion)

A]cZ\Øns‚^eambmWv km[mc-
W-bmbn XmgvhcbpsS \ofw IqSp∂Xv.
ZrVineIfpsS km∂n[yw \ofw Iq´¬
{]{Inbsb kzm[o-\n-°p∂p. Npcp°n-
∏d™m¬ Ime-{IaØn¬ Bgw Iq´¬,
hoXn Iq´¬, \ofw Iq´¬ XpSßnb
{]{In--b-Iƒ hgn \ZoXmgvhcIƒ hf¿∂p
sImt≠bncn°pw.

Nn{Xw 6.18 Hcp \Zo Nmen¬ cq]s∏´n´p≈
t]m´v tlmfpIƒ

Nn{Xw 6.17 XmgvhcIƒ
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6.9.2 t]m´p-tlm-fp-Iƒ (Potholes)

GsX¶nepw  F°¬ BhcWw C√m-Ø \ZnNmepIfn¬ cq]s∏´n´p≈ hrØm-
IrXnbntem knen≠¿ BIrXn-bntem D≈ IpgnIfmWv Ch.  \ZnIfp-sS Du¿Pw
IqSpXep≈ D∂XXS-{]tZi-ßfnse ASnØ´pIfnemWv t]m´p-tlm-fp-Iƒ/
Dƒ°pgnIƒ IqSpXembn ImWs∏Sp∂Xv.  t]m´ptlm-fpIfpsS hymkhpw Bghpw
GXm\pw sk.ao. apX¬ \nch[n ao‰¿ hscbmImw (Nn{Xw 6.18).

6.9.3 sh≈®m´ßƒ (Waterfalls)

\ZnIfneqsS HgpIp∂ Pew F√mb-vt∏mgpw ineIsf A]cZ\Øn\v
hnt[bam°p∂p.  F∂m¬ Nne ineIƒ a‰p≈htb°mƒ IqSpX¬ {]Xntcm[w
krjvSn°p∂hbmbncn°pw.  A]cZ\Øn\p hnt[bamIm\p≈ ineIfpsS
tijnbn¬ s]s´∂v am‰w hcnItbm \Zoam¿KØns‚ Ncnhv IpØs\bmhpItbm
sNøptºmgmWv sh≈®m´ßƒ cq]s∏Sp∂Xv.  sh≈®m´ßfpsS Dbcw Npcp°w
ao‰dpIƒ apX¬ \nch[n ao‰dpIƒ hsc henb tXmXn¬ hyXymks∏´ncn°mw.
Ime{IaØn¬ Hcp sh≈®m´w A\p{Iaambn ]pdtIm´v \oßnsIm≠ncn°pw.

Nn{Xw 6.19 sh≈®m´w

\ZoNmen¬ hogp∂ Pew D≠m°p∂ AanX A]cZ\Øns‚ ^eambn
cq]s∏´n´p≈ K¿Øßsf Dc°pgnIƒ (Plunge pools) F∂mWv hnfn°p∂Xv.
\Zoam¿Kßfn¬ ImWs∏Sp∂ XpS¿®bmbp≈ sNdnb sh≈®m´ßsf
dm]nUpIƒ (rapids) F∂pw ImkvtIUpIƒ (cascades) F∂p kqNn∏n°p∂p.

455 ao. Dbcap≈ I¿ÆmSIbnse hcmln \Znbnse Ip©n°¬ sh≈®m´amWv
C¥ybnse G‰hpw Dbcw IqSnb sh≈®m´w.  aq∂v X´p-I-fp≈ 300 ao Dbcap≈
hb\mSv Pn√bnse ao≥ap´n sh≈®m´sØbmWv tIcfØnse Dbcw IqSnb
sh≈®m´ambn IW°m°s∏Sp∂Xv.
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6.10 ^vfqhnb¬ \nt£]W `qcq]ßƒ (Fluvial Depositional

Landforms)

^vfqhnb¬ {]h¿Ø\Øns‚
^eambn \nch[n \nt£]W `qcq]-
ßƒ cq]s∏Smdp≠v.  CXn¬ {][m\-
s∏´h Cu `mKØv hniZo-Icn®n´p≠v.
hnhn[ cq]Ø-nep≈ \nt£]ßƒ
Hcp \ZnbpsS ]mXbn-epS\ofw cq]-
s∏Smdp≠v.  F∂m¬ sNdnb tXmXn-
ep≈ \nt£]W `qcq]ßƒ XpS¿-
∂p≈ N¿®bn¬ Hgnhm°n-bn´p≠v.

6.10.1  F°¬ hnidnIƒ
(Alluvial fans)

IpØs\bp≈ ]¿hX `mKØp-
\n∂pw hcp∂ Hcp \Zn \nc∏mb ASnhmcØnte°v {]thin°ptºmƒ, \Zo
Nmens‚ Ncnhn¬ s]s´∂v KWyamb Ipdhv A\p`hs∏Spw.  AXmbXv \ZnbpsS
{]thKØnepw AXn\\p-kcn®v AXns‚ Du¿PØnepw Ipdhv D≠mIp∂p.  CXns‚
]cnWnX ^eambn \ZnIƒ sIm≠phcp∂ AhkmZØns‚ _lp`qcn`mKhpw
DS≥ Xs∂ ASnhmcØv \nt£]n-°s∏Sp∂p.  apIfn¬ \n∂v ho£n°p-tºmƒ
Cu \nt£]ßƒ Hcp Pm∏\okv ̂ m\ns‚ BIrXn ImWn-°p∂Xn\m¬ Chsb
F°¬ hnidn-Iƒ (alluvial fans)  F∂mWv hnfn°p∂-Xv (Nn{Xw 6.20).  C{]Imcw
KWyamb Dbchpw  Ncnhpw ImWn°p∂ F°¬ ^m≥ \nt£]ßsf F°¬
Iq\Iƒ (alluvial cones) F∂v hnfn°p∂p.

6.10.2 ]oUvtam≠v Aeq-hn-b¬ ka-Xew (Piedmont Alluvial Plain)

kaXew F∂Xv \nc∏mbp≈tXm t\cnb Ncnhv ImWn°p∂tXm sNdnb
tXmXn¬ \navt\m∂Xßƒ D≈tXm Bb KWyamb hnkvXrXnbp≈ {]tZi-
ßfmWv. `utam]cnXeØn¬ Nne kaXeßƒ \n¿amW{]{InbIƒ hgnbpw
a‰p≈h \nav\oIcW{]{InbIƒ hgnbpamWv cq]s∏Sp∂Xv.  ASpØSp-Øp≈
\nch[n F°¬ hnidnIƒ IqSnt®¿∂v Hcp ]¿∆X irwJebpsS apºn¬ cq]-

Nn{Xw 6.20 F°¬ hnidn

]T\]ptcmKXn ]cntim[n°mw

1. Hcp \ZnbpsS Xmgvhcsb kPoham°n am‰p∂ A]cZ\{]{InbIƒ
GsX√mw?

2. ASnØ´v ineIsf hyXykvX tXmXn¬ A]cZ\w \SØp∂Xns‚
^eambn D≠mIp∂ `qcq]Øns‚ t]scgpXpI.

3. Hcp \ZoNmense inem]mfnIfn¬ cq]s]´n´p≈ knen≠¿
BIrXnbnep≈ K¿Øßƒ°v F¥v ]ZamWv D]tbmKn°p∂Xv?
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s∏´p-≠mIp∂ kaXeßsf ]oUvtam≠v Aeq-hn-b¬ ka-X-e-ßƒ AYhm
Kncn]mZ F°¬kaXeßƒ F∂mWv hnfn°p∂Xv.  CØcØn¬ Adnbs∏Sp∂
{][m\ F°¬kaXeßfmWv hSt° C¥ybnse lnameb]¿∆XßfpsS
AXn¿Ønbnse kn‘pKwKm kaXew.

6.10.3 \ZoNmepIfnse \nt£]ßƒ (Stream Channel
Deposits)

Hcp Acphnbnse NmepIfpsS a[y`mKØv \nt£]n°s∏Sp∂ aW¬, Nc¬
apXemb \nt£]-ßƒ°v Xn´Iƒ
AYhm _m¿ \nt£-]-ßƒ  (bars)

F∂v ]dbp∂p.  \ZnIfpsS thKX-
tbm As√¶n¬ UnkvNm¿tPm Ipdbp-
tºmƒ AXns‚ s_UvtemUv
\nt£--]n°s∏Sp∂p. sI´n ]nW™
\Zn-Ifpambn (braided stream) _‘-
s∏´mWv _m¿ \nt£]ßƒ km[mc-
Wbmbn I≠phcmdp≈Xv.

6.10.4 {]fbkaXe
\nt£]ßƒ (Floodplain
Deposits)

Hcp \ZnbpsS Xoc{]tZiß-fn-embn ImWs∏Sp∂, ZrVoIcn°mØ F°¬
\nd™ ]c∂ {]tZi-ßfmWv {]fbkaXeßƒ.  {]fb-kabØv sh≈Øn¬
apßnt]mIp∂ {]tZi-ßfmWnh.  em‰d¬ πt\js‚ ^eambpw \ZnIƒ
IcIhn™p≈ \nt£]w \SØp-
∂Xns‚ ^eambpamWv {]fb kaXe-
ßƒ krjvSn°s∏Sp∂Xv.  AXpsIm≠v
Xs∂ {]fbka-Xeßƒ Hcp \ZnbpsS
a‰nSßfn¬ cq]s∏Smdn√ (Nn{Xw 6.21).
Hmtcm EXp°fnepw kn¬‰v (silt), IfnaÆv
F∂n-hbpsS ]pXnb ]mfnIƒ h∂v
tNcp∂Xn\m¬ {]fb-kaXeßƒ hf-
sc-b[nIw ^e`qbn-jvTamb {]tZi-
ßfmbncn°pw.

6.10.5 \ZnIfpsS
anbm≥Udnßpambn
_‘s∏´ \nt£]W `qcq]ßƒ (Depositional
Features Associated with Stream Meandering)

Hcp \ZnbpsS am¿KØn¬ ImWp∂ hf™p ]pf™ `mKßsfbmWv
anbm≥UdpIƒ F∂p ]dbp∂X.v (Nn{Xw 6.22)

Nn{Xw 6.21 Hcp \ZnbpsS {]fb kaXehpw
AXpambn _‘s∏´ cq]ßfpw

Nn{Xw 6.22 anbm≥U-dp-Iƒ
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CØcØnep≈ hfhpIƒ cq]s∏Sp∂
{]{Inbsb anbm≥UdnMv F∂p
]dbp∂p.

henb \ZnIfpsS a[y -XS{]tZi-
ßfnepw \nav\-XS{]tZißfnepamWv
anbm≥UdpIƒ A[nIhpw cq]s∏-
Sp∂Xv. (AXmbXv F°¬Xmgvhc-I-
fn¬). anbm≥-UdpIfpsS cq]oIcW-
Øn¬ A]cZ\ {]{InbIfpw \nt£-
]Whpw \S°p∂p≠v (Nn{Xw 6.23)  \Zn-
IfpsS hfhpIfnse AhXe `mK-
ßfn¬ (Dƒh°v) F°epIfpsS \nt£-
]Whpw DØe`mKßfn¬ (]pdw-h°v)
A]cZ\hpw  \S°p∂p.  \ZnbpsS c≠v

hißfntebpw hfhpIfnse thKXbnep≠mIp∂ hyXymkamWv CXn\p
ImcWw.  CXns‚ BsI ^ew Fs¥∂m¬ Ime{IaØn¬ \ZnbpsS ]pdta-
°p≈ hfhpIƒ {Iaamb A]cZ\-Øn\pw B¥cnI hfhpIƒ {ItaW-bp≈
\nt£]WØn\pw CSbmbn sImt≠bncn°pw.  (Nn{Xw 6.24 F apX¬ Un hsc
hyXykvX L´ßƒ ImWn®ncn°p∂Xpt]mse). \ZnIfpsS Dƒ`mK-Øp≈
hfhpIfn¬ tiJcn°p∂ aW¬, Nc¬ \nt£]ßƒ Ah-kmZ Xn -́Iƒ AYhm
t]mbn‚ v _mdpIƒ (point bars) F∂mWv Adnbs∏Sp∂Xv.

(F)  HmIvkvt_m XSmIw (Oxbow Lake)

{]fbkabØv \ZnIƒ anbm≥UdpIfnseØptºmƒ IqSpX¬ Pew
Hgp°p∂Xns‚ ^eambn Ah anbm≥U¿ hfhpIfpsS t\¿Ø IgpØp`mKw
tOZn°pIbpw AXns‚ ]mX Npcp°pIbpw t\scbm°pIbpw sNøpw.  Cu
{]{Inb \ZoNmens‚ hfhn¬ Hcp H‰s∏´ `q{]tZisØ th¿s∏SpØp∂p.
(kzX{¥Pemibw As√¶n¬ \ZnbpsS `mKw).

C{]Imcw H‰s]´p InS°p∂, IpXnc  emSØns‚ As√¶n¬ N{µ°ebpsS
BIrXnbn¬ {]fbkaXeßfn¬ am{Xw cq]s∏´v ImWp∂ Pemibßsf

Nn{Xw 6.24 anbm≥UdpIfpsS hnImkhpw HmIvkvt_m
XSmIßfpsS cq]oIcWhpw.

Nn{Xw 6.23 A]cZ\hpw \nt£]Whpw
Dƒs∏Sp∂ anbm≥UdpIfpsS

cq]oIcWw
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HmIvkvt_m XSmIßƒ F∂mWv hnfn-
°p∂Xv.

(_n)\Zo-Xoc Xn -́Iƒ (Natural  Levees)

XmcXtay\ hnimeambn ImWs∏-
Sp∂ \ZoNmepIfpsS Ccphißfnepw
cq]s∏´n´p≈ F°¬ sIm≠p≈
IpSp mb hcºpIfmWv ss\k¿KnI
Xn´Iƒ.  {]fbkabØv Hcp \Zn AXn-
s‚ IcIhns™mgpIptºmƒ tI{µ-
NmeneqsS thKØn¬ HgpIp∂ Bg-
Ønep≈ Pehpw ASpØp≈ {]fb-
kaXeØneqsS Xmc-X-tay\ aµ-K-Xn-
bn¬ HgpIp∂ Bgw Ipd™ Pehpw
XΩnep≈ CSs]Sens‚ ^eambn
]ckv]cw CS\mgnIfn¬ \Zo AhkmZßƒ \nt£]n°p∂-Xn\v CSbm°p∂p.
h¿jßfmbn XpS¿-®bmbp≠mIp∂ {]fbßƒ CØc-Øn¬ \ZoNmens‚ Ccp-
hihpw hcºpIƒ As√¶n¬ XSIƒ krjvSn-°p∂p (Nn{Xw 6.25) temI-Øns‚
]e ̀ mKØpw sh≈s∏m°kabØv CXv a\pjy¿°pw arKßƒ-°pw kwc£Ww
\¬Ip∂p.

sh≈s∏m°Øn¬ \n∂pw kao] {]tZ-
ißfnse \Kc]m¿∏nSßsf kwc£n-
°p∂Xn\mbn \n¿an°p∂ Ir{Xna_-
≠pIfn¬ \n∂pw Chsb th¿Øncn-
®dnbp∂Xn\p th≠nbmWv Cu XcØn-
ep≈ ^vfqhnb¬ \nt£]-W`qcq]-
ßsf ""ss\k¿KnI Xn´-Iƒ '' F∂p
hntijn∏n°p∂Xv.

(kn)  sU¬‰ (Delta)

Hcp \Zn ISente°v sN∂v tNcp-
tºmƒ \ZoapJØv cq]s∏Sp∂ GItZ-
iw {XntImWmIrXnbnep≈ ̂ vfqhnb¬
`qcq]amWv sU¬‰ (Nn{Xw 6.26).  Hcp
\n›eamb XSmIØn¬ As√¶n¬ \Zo-
kap{ZØnte°v {]thin°ptºmƒ AXns‚ thKXbn¬ kmh[m\w Ipdhv
hcnIbpw X¬^eambn AXnse temUv \nt£]n°s∏SpIbpw sNøp∂p.
Aen™p tN¿∂n´p≈ temUv HgnsIbp≈hbn¬ `qcn`mKhpw thKXbpsS
Ipdhn\v B\p]mXnIambn \nt£]n®psImt≠bncn°pw.  hfsc hepXpw
`mcap≈Xpamb temUpIƒ BZyamZyhpw sNdpXpw ̀ mcw Ipd™hbpw ]n∂oSpw
\nt£]n°-s∏Sp∂p.

Land

Sea

Nn{Xw 6.26 sU¬‰

Nn{Xw 6.25 ss\k¿§nI XSIfpsS
hnImkw
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Hcp \Zn sU¬‰bnte°v {]thin°ptºmƒ {][m\\Zn \nch[n sNdnb
ssIhgnIfmbn hn`Pn®psImt≠bncn°pw (distributary).  {][m\ \Znbnte°v
Pew FØn°p∂ t]mjI\ZnIfn¬ \n∂pw hn`n∂ambn ssIhgnIƒ {][m\
\Znbn¬ \n∂pw Pe hnXcWamWv sNømdp≈Xv. {Ko°v `mjbnse sU¬‰
A£cw (rrrrr) {XntImWmIrXn t]mse  tXm∂p∂Xn\memWv CØcw \Zo
`qcq]ßƒ°v sU¬‰ F∂ t]cv \n¬Inbn´p≈Xv.  F∂m¬ ss\¬ \ZnbpsS
sU¬‰bv°v ~HgnsI a‰v \ZnIƒs°m∂pw IrXyamb sU¬‰ BIrXnb√ D≈Xv.
IS¬XocßfpsS BIrXnbnse hyXymkhpw XncameIfpsSbpw kap{ZPe
{]hmlßfpsSbpw i‡nbnse G‰Ipd®nepamWv IrXyamb sU¬‰
BIrXnbn¬ \n∂pw hyXnbm\ap≈ sU¬‰mcq]w D≠mIp∂Xn\v
ImcWamIp∂Xv.  sU¬‰Iƒ cq]s∏SmØ \ZoapJßsf AgnapJßƒ
(Estuaries) F∂mWv hnfn°p∂Xv.  \ΩpsS kwÿm\amb tIcfØnse
\ZnIfpsS \ZoapJßsf√mw Cu hn`mKØn¬s∏Sp∂hbmWv.  temIØnse
{][m\ sU¬‰IfmWv ss\¬ sU¬‰, kn‘p sU¬‰, an n n∏n sU¬‰, KwK
{_“]p{X sU¬‰ (kpµ¿_≥kv) apXembh.

6.11 t_kvseh¬ F∂ Bibw (The Concept of Base Level)

\ZnIƒ°v `utam]cnXeØn¬ A]cZ\w \SØmsa∂pw XmgvhcIƒ, Im\-
tbmWpIƒ XpSßnb hnhn[ Xcw `qcq]ßƒ krjvSn°m\mIpsa∂pw \nßƒ
a\knem°nbt√m.  F∂m¬ Hcp \Zn°v A]cZ\w \SØm≥ Ignbp∂ G‰hpw
Xmgv∂ hnXm\w GXv hscbmsW∂v \nßƒ°v ]dbmtam?  \ZnIfpsS A]cZ\-
sØ°pdn®v ]Tn°ptºmƒ D]tbmKn°p∂ Hcp ASnÿm\ k¶¬∏amWv t_kv
seh¬ (]mZhnXm\w) F∂Xv.  Hcp \ZnbpsS A]cZ\Øns‚ "t_kvseh¬"
F∂Xv AXns‚ Nmen¬ A]cZ\w \SØphm≥ Ignbp∂ G‰hpw Xmgv∂
hnXm\amWv. \ZnIƒ Xmtg°v HgpIptºmƒ AXns‚ NmepIfn¬ A]cZ\w

\ap°v {]h¿Øn°mw

1. ^vfqhnb¬ {]h¿Ø\Øns‚ ^eambn cq]s∏Sp∂ A]cZ\
`qcq]ßfptSbpw \nt£]W `qcq]ßfptSbpw Hcp B¬_w
Xbmdm°pI.

2. KqKnƒ F¿Øv am∏v D]tbmKn®v Hcp \ZnbpsS DXv`hw apX¬
Ahkm\w hscbp≈ KXn ]n¥pS¿∂v \ZnbpsS PntbmfPn°¬
{]h¿Ø\w aqew cq]s]´n´p≈ `qcq-]-ßƒ Is≠ØpI.

   ]T\ ]ptcmKXn ]cntim[n°mw

1. ssIhgnIƒ cq]s∏Sp∂Xv Hcp \ZoNmen¬ FhnsSbmbncn°pw?

2. anbm≥UdpIƒ cq]s∏Sp∂Xv Fßs\bmWv?

3. ss\k¿KnIXSIƒ F∂m¬ F¥v?
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\SØpIbpw AXns‚ ASnØ´ns\ t_kvsehentebv°v XmgvØns°m-
≠ncn°pI-bpamWv sNøp∂Xv.  km[mcWbmbn kap{Z\nc∏ns\bmWv ̂ vfqhnb¬
A]cZ\Øns‚ BXy¥nI ]mZhnXm\ambn (ultimate baselevel ) IW°m°p∂Xv.

t]mjI\ZnIsf kw_‘n®nStØmfw B \ZnIƒ Ah {][m\ \Znbn¬
tNcp∂nSsØ {][m\\Znbnse PehnXm\amWv AXns‚ t_kvseh¬.
CØcØnep≈ t_kvsehepIsf {]mtZinI ]mZhnXm\w (local base level)

F∂mWv hnfn°p∂Xv.  CXpt]mse AWs°´pIfptSbpw A\p_‘
Pekw`cWnIfpsSbpw \n¿amWw B {]tZiØv Hcp {]mtZinI ]mZhnXm\w
krjvSn°pw.  C{]Imcw B \ZnbpsS ASnbnte°p≈ tOZ\w AWs°´nse
Pe\nc∏n\\pkcn®v \nb{¥n°m\mIp∂p.  CXp sIm≠mWv Hcp \ZnbpsS
Db¿∂ `mKØp≈ AWs°´n\SpØv h®v \Zn AXns‚ Xmtgbv°p≈ tOZ\w
Xm¬°menIambn \ndpØnshbv°p∂Xv.  CXp-t]mse Hcp XSmIØns‚
D]cnXew C{]Imcw AXnte°v HgpIn tNcp∂ \ZnbpsS {]mtZinI t_kv
sehembn amdp∂p.  ImcWw, Hcp \n›eamb PemibØnte°v FØptºmƒ
\ZnbpsS thKX ]qPyØnseØpIbpw \ZoDu¿Pw ASn`mKw tOZn°p∂Xn\v
aXnbmhmsX hcnIbpw sNøp∂p.  Hcp \o¿ØSØn¬ \nch[n {]mtZinI
]mZhnXm\ßƒ km[yamWv.  F∂m¬ `qssh⁄m-\nIØns‚ `mjbn¬
CsX√mw Xm¬°menI ]mZhnXm\ßfmWv. BXy¥nI ]mZhnXm\w t]mepw
ÿnca√ ImcWw, temIØns‚ icmicn kap{Z\nc∏nep≠mIp∂ am‰ßƒ
CXns\ kzm[o\n®psIm≠ncn°pw.  F√m \ZnIfpw AXns‚ NmepIsf icmicn
kap{Z\nc∏v hsc A]cZ\w \SØnsIm≠ncn°pw  BXy¥nI ]mZhnXm\w
(ultimate base level)  F∂mWv CXv Adnbs∏Sp∂Xv.  Hcp \Znbn¬ AWs°´v
\n¿an°ptºmƒ AhnSsØ {]mtZinI ]mZhnXm\Øn\v am‰w kw`hn®v ]pXnb
{]mtZinI ]mZhnXm\w (kw`cWnbpsS PehnXm\w) AhnsS krjvSn°-
s∏Sp∂p.  AXns‚ ^eambn \ZnbpsS thKXbn¬ Ipdhv hcnIbpw AhnsS
AhkmZßƒ \nt£]WØn\p hnt[bambns°m≠ncn°pIbpw sNøpw.

AW-s°´v \n¿amWØns‚ ^eambn {]mtZinI ]mZhnXm\ßƒ
krjvSn°s∏Sp∂Xn\m¬ ]¿hX {]tZißfn¬ \n¿an®n´p≈ AW-s°-´p-I-fn¬
F°¬ ASnbp∂Xn\pw AW-s°-´ns‚ Bbpkv Ipdbp∂Xn\pw ImcWamIp∂
Kuchamb {]iv\amWv Ch krjvSn°p∂Xv.

temMvs{]m-ss^epw t{KUUv s{]mss^epw ]m¿iz Zri-yhpw
(Long profile and graded profile)

Hcp \Zn-bpsS temMvss{]-ss^¬ (-Zo¿Lm-Ir-XntOZw) AXns‚ D¤h-ÿm-\Øv

\n∂pw \Zo-apJ-tØbv°v FØp--tºmƒ AXns‚ Ncn-hv, tXmXv Fßs\ amdn--s°m-

≠ncn-°p∂p F∂-XmWv kqNn-∏n-°p-∂-Xv. Hcp \Zn-bpsS D¬`hw apX¬ \Zo-apJw
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hs-c-bp≈ am¿KsØ AS-bm-f-s∏-SpØn-bn-´p≈ cq]-tc-J-bmWv Zo¿Lm-IrXn tOZw.

\Zn-I-fpsS \o≠ ]cn-tOZw ]cntim[n°ptºmƒ AXn\v samØ-Øn¬ Hcp AhXe

cq]amWv D≈-sX∂v ImWmw ˛ IpØ-s\-bp≈ Hcp Db¿∂ XShpw kua-y-amb

As√-¶n¬ \nc∏mb Hcp Xmgv∂XShpw. Hcp \Zn-bpsS \o≠ tOZ-Øns‚ tcJm-

Nn{Xw Nn{Xw 6.27 ¬ sImSpØn´p≠v.

Hcp \Zn-bpsS temMv s{]mss^¬ s]s´-∂p≈ As√-¶n¬ KW-y-amb am‰w ImWp∂

_nµp-hns\ \n°v t]mbn‚ v  (Knick Point) F∂mWv hnfn-°p-∂-Xv. \Zn-bpsS am¿K-

Øn¬ ÿnXnsNøp∂ Xmc-X-ta-y\ IqSp-X¬ {]Xn-tcm[tijn-bp≈ ]md-I-fpsS

km∂n-[-y-sØ CXv AS-bm-f-s∏-Sp-Øp-∂p. sh≈-®m´ßfpw sNdp sh≈®m´-ßfpw

CØcw ÿe-ß-fn¬ D≠m-Im-dp-≠v.

apI-fn-e-sØ cq]-tcJbn¬ Hcp \Zn-bpsS t{Imkv s{]mss^-ense (Xnc-›o\ tOZw)

Xmgv-h-c-bpsS Db¿∂˛a[y CS-ß-fnse am‰-ßƒ {]tX-yIw {i≤n-°p-I.

Hcp \Zn-bnse A]-c-Z\hpw \nt£-]-Whpw ka-Xp-en-X-am-Ip-tºmƒ AXm-bXv \Zn-

bn-te°v hcp∂ hkvXp-°-fpsS Afhpw \Zn-bn¬ \n∂pw \o°w sNø-s∏-Sp∂ hkvXp-

°-fpsS Afhpw ka-Xp-en-Xm-h-ÿ t\Sp-tºmƒ \Zn-bpsS \o≠tOZw Db¿®-˛-XmgvN

F∂o {Ia-cm-lnXy cln-Xhpw apIƒ`mKw DØ-e-am-b-Xp-am-bn-cn-°pw. Cu L´-Øn¬

\Zo-Nm-ense F√m {Ia-cm-ln-X-y-ßfpw C√m-Xm-°--s∏-´n-´p-≠m-Ipw. CØcw L´-Øn¬

FØn-\n¬°p∂ \Zn kwXpenX kml-N-cyw FØn F∂pw AXn-\-\p-k-cn-®p≈

]cn-tO-Z-sØ t{KUUv s{]mss^¬ (graded profile) F∂pw ]d-bp-∂p.  t{KUUv

s{]mss^¬ F∂ Bibw {]Ir-Xn-bn¬ bYm¿Y-Øn¬ kw`-hn-°m-Ø-Xn-\m¬ CXv

ssk≤m-¥n-I-amb Hcp Bibw am{X-am-Wv.

Nn{Xw 6.27 Hcp \ZnbpsS A\ptcJmwiob tOZØns‚ tcJmNn{Xw
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6.12 \Zo XmgvhcIfpsS ]cnWmaØnse hnhn[ L´ßƒ
(Stages in the Evolution of Stream Valleys)

\Zo XmgvhcIfpsS ]cnWmaØn¬ \ap°v aq∂v L´ßƒ Xncn®dnbm\mhpw, (1)
bu∆\L´w, (2) a[yaL´w, (3) hm¿[IyL´w F∂nßs\bmWv Ah

Nn{Xw 6.28 \Zo XmgvhcIfpsS cq]oIcWØnse bu∆\, a[ya, hm¿≤Iy
L´ßƒ

6.12.1 bu∆\L´w (The Youthful Stage)

Cu L´Øn¬ \ZnIƒ IpØs\bp≈tXm AXnt\mSv kam\ambtXm Bb
hißtfmSv IqSnb (Im\ntbmWpIƒ As√¶n¬ tKm¿PpIƒ) XmgvhcIfn-
eqsSbmbncn°pw HgpIp∂Xv.  Db¿∂ thKXtbmsS {]£p_v[ambpw henb
i_vZtØmSpw IqSnbpambncn°pw \Zo PeØns‚ k©mcw.  \ZnbpsS Du¿Pw
apgph≥ NmepIfpsS ASn`mKw tOZn°p∂Xn\v D]tbmKs∏SpØp-∂Xn\m¬
Xs∂ CØcw XmgvhcIfn¬ \nt£]WØns‚ bmsXmcp kqN\Itfm \nt£-
]`qcq]ßtfm ImWs∏SpIbn√.  CXnt\mSv tN¿∂n´p≈ apgph≥ Nmep-Ifnepw
[mcmfw t]m´v tlmfpIƒ, henb inemIjvWßfmb t_mƒ-UdpIƒ, tIm_n-
fpIƒ F∂nh ImWs∏Sp∂p.  \ZnIfpsS bu∆\ L´Øn¬ sh≈®m-´ßƒ,
dm]nUpIƒ, ImkvtIUpIƒ F∂nhbm¬ \ZoXSw hfscb[nIw {Iacln-
Xhpambncn°pw. ]›naL´w t]msebp≈ ]¿∆XßfpsS Db¿∂ XSß-ƒ CØ-
c-Øn¬ bu∆\ L´Ønep≈ XmgvhcIfpsS {]tXyIXIƒ \nd™XmWv.

6.12.2 a[yaL´w (The Mature Stage)

bu∆\L´w Ign™m¬ DS≥ Xs∂ \ZoXmgvhcIƒ {Iam\pKXambn
hnIkn°phm≥ XpSßp∂p.  \Ωƒ apºv a\ nem°nbXv t]mse hyXykvX
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]T\]ptcmKXn ]cntim[n°mw

1. Hcp \Zn°v AXns‚ Nmens\ A]cZ\Øn\v hnt[bam°mhp∂
G‰hpw Xmgv∂ ]cn[n GXmWv?

2. \ZoNmepIfnse hyXykvX ]mZhnXm\ßƒ°v DZmlcWw
\¬IpI?

3. Hcp \ZnbpsS XmgvhcbpsS cq]oIcWØnse bu∆\, a[ya,
hm¿[Iy L´ßfnse hnhn[ `qcq]ßfpsS {]tXyIXIƒ
Fs¥√mw?

Ncnhp{]{InbIƒ hgnbpw NmepIfpsS A]cZ\w hgnbpamWv CXv
km[yamIp∂Xv.  Aßs\ XpS°Øn¬ ew_XeØnep≠mbncp∂ \ZnbpsS
tOZw ‘V’ BIrXn ssIhcn°p∂p.  kaoIrXkmlNcyw ]n∂nSp∂ Cu
L´Øn¬ \ZoXSw apXn¿∂ L´w FØn F∂v A\pam\n°p∂p.  apXn¿∂
L´ØnseØnb \ZoXmgvhcIfn¬ anbm≥Udnwßpw AXpambn _‘s∏´
em‰d¬ πt\j\pw Bcw`n°p∂Xn\m¬ hnimeamb XmgvhcIƒ krjvSn°p∂
{]{InbIƒ \S°p∂p.  apXn¿∂ L´w ]n∂n´ \ZnIfn¬ anbm≥U-dp-Iƒ,
HmIvkvt_m XSmIßƒ, ss\k¿KnI XSIƒ F∂nßs\bp≈ {]tXyI
`qcq]ßƒ cq]w sIm≈p∂p.

6.12.3 hm¿[Iy L´w (The Old Stage)

hm¿[IyL´Øn¬ Hcp \Zn Ccp-`m-KØpw hnimeamb {]fbkaXeßƒ
krjvSn°p∂p.  CSbnep≈ Db¿∂ {]tZißƒ hyXykvX Ncnhp{]{InbIƒ
hgn kmh[m\w sNdpXmhpIbpw \Zo NmepIƒ {]mtZinI t_kvsehen\SpØv
FØn \n¬°pIbpambncn°pw. FÆa‰ HmIvkvt_m XSmIßfpw anbm≥U¿
hfhpIfpw Cu L´Ønse {][m\ `qcq]ßfmbncn°pw.

v̂fqhn-b¬ sU\-yq-tU-j≥ taJ-e-I-fnse ]cn-Wm-aL-́ -ßƒ
(Stages of evolution of regions of fluvial denudation)

at‰-sXmcp Imc-I-ß-fp-ambn (Im‰v, lnam-\n apX-em-bh) _‘-s∏´ {]{In-

bItf°mƒ IqSp-X¬ Ic-`m-K-ßƒ \Zn-I-fpsS {]h¿Ø-\-ßƒ°v hnt[-b-am-bn-´p≠v.

\Zn-I-fp-ambn _‘-s∏´ `q{]-IrXnIsf Ipdn-®p≈ {i≤m-]q¿h-amb ]T-\-ßƒ

AØcw {]tZ-i-ßƒ Hcp {]mcw-`-L-´-Øn¬ \n∂pw ]cnW-an®v XpS¿®-bmb L´-ß-

fn-eqsS IS-∂p-t]m-Ip-Ibpw HSp-hn¬ A¥naL´-Øn¬ FØnt®-cp-Ibpw sNøp-∂p

F∂v hy‡-am-bn.

{]mcw-`-L-´-sa∂ Bibw efn-X-amb H∂-√. CXv an°-hmdpw km¶-¬∏n-I-am-Wv.

F∂n-cp-∂mepw \Zn-I-fpsS {]h¿Ø-\-hp-ambn _‘-s∏´ Ombm-]-S-ßƒ tiJ-cn-®m¬

Chsb bp‡n-k-lambn Hcp t{iWn-bn¬ {Iao-I-cn°p∂-Xn\pw AØcw Hcp t{iWn

Hcp {]tZ-i-Øns‚ ]cn-Wm-a-Øns‚ Hcp s]m-Xp-K-Xn-sb°pdn®v hni-Z-am-°p-∂-Xn\v
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klm-b-I-am-Ip-∂p.. Cu ]mT-`m-KØv \Ωƒ ]Tn-®-Xp-t]mse Hcp \Zn-bpsS ]m¿-iz-

tOZw XpS-°-Øn¬ IpØ-s\-bp-≈Xpw ew_-am-bXpw (Im\n-tbm¨ As√-¶n¬

tKm¿Pv t]mse) Bbn-cp--s∂∂pw F∂m¬ Ah-bpsS ]cnWma ImeØv AXv "V''

BIr-Xn-bn¬ cq]m-¥-cs∏SpIbpw ]n∂oSv "U'' BIrXnbpw Bbn-amdpw F∂m-Wv.

AXp-t]mse Hcp \Zo-Xm-gvhc-bpsS ]cn-Wma ImeØv AXns‚ A\p-tcJob tOZw

{ItaW cq]m-¥cs∏-Sp-Ibpw F√m {Ia-cm-ln-X-y-ßfpw (sh≈-®m´w, sNdp-sh-≈-

®m-´w) XpS-ßn-bh Dd-hn-S-Ønse Ah-Xe h{I-X-bn¬ \n∂pw sN¶p-ØmbXn¬

\n∂pw amdn arZp-hm-b-Xmbn Ah-km-\-L-´-Øn¬ amdp-Ibpw sNøp-∂p.

\Zo-Xm-gvh-c-I-fn¬ \S-°p∂ ]cn-h-¿-Ø-\-ß-tfm-sSm∏w A\p-_‘ `q{]-Ir-Xn-Ifpw

henb am‰-ßƒ°v hnt[-b-am-Ipw. \Zn-I-fpsS \nav\o-I-cWØn\p hnt[-b-am-Ip∂

taJ-e-Isf `qssh-⁄m-\n-I¿ aq∂mbn hn`-Pn-°p-∂p.

(1) bu∆-\L´w (2) a[yaL´w (3) hm¿≤-I-yL´w

Hcp \Zn  ]I-zX ssIh-cn-°p∂ L´-Øn¬ B {]ZtZ-isØ ̀ q{]-Ir-Xn-bpsS D∂Xn

(relief) ]c-am-h[n Bbn-cn-°pw. At\I Zi-e£w h¿j-ßƒ FSp-°p∂ `q{]-Ir-

Xn-bpsS ]cn-Wma {]{In-b-bn¬ XS-kß-sfm∂pw D≠m-Ip-∂n-s√-¶n¬ Ah-km-\-

tØXv t\csØ kqNn-∏n® Ah-km-\-L-´-Øn¬ FØn-bn-cn°pw. km[m-cW XS-

k-ß-fm-bn-´p-≈h ASn--ÿm\ \nc-∏nse hy-X-ymkw, {]mtZinI EXp-am‰w (CXv ag-

bpsS Af-hns\ _m[n-°p-∂p) Cu taJ-esb _m[n-°p∂ sSIvt‰mWnIv Akzm-

ÿ-y-ßƒ XpS-ßn-b-h-bm-Wv. A¥n-a-L-´-sa-∂Xv Hcp ssk≤m-¥nI Bibw am{X-

am-sW-¶nepw `q{]-tZisØ {]mtZ-inI ASn-ÿm\ hnXm-\-Øn-te°v \nav\o-I-cn-

°-s∏´ Ah-ÿ-bn-te°v am‰-s∏-́ n-́ p-≠m-Ipw. CØcw D]-cn-X-e-ßsf s]\n-sπbv≥

(Peneplain) F∂mWv hnfn-°p-∂-Xv. s]\n-sπbv≥ F∂Xv arZp-hmb Db-¿® XmgvN-

I-fp≈ an°-hmdpw `qcq-]-ß-sfm-∂p-an-√mØ (XØ-z-Øn¬) \Zn-bpsS A]-c-Z-\-^-

e-ambp≠m-bn-´p≈ Xosc Ncn-hn-√m-Ø-Xp-w XpS¿∂pw Hcp A]-c-Z\w km[y-a-√m-

Ø-Xp-amb ka-X-e-am-Wv. 1889 ¬ hne-yw Fw. tUhnkv BWv s]\n-sπbv≥ F∂

\ma-I-cWw \¬In-b-Xv. s]\n-sπbv\ns‚ s]mXp-hmb D]-cn-X-e-Øn\p apI-fn¬

ImW-s∏-Sp∂ H‰-s∏´p \n¬°p∂ Dd-∏p≈ inem-h-in-jvS-ßsf samWm-Uvt\m°v

(Monadnock) F∂mWv hnfn-°p-∂-Xv.

Hcp \Zn-bpsS ]cn-Wma {]h¿Ø-\-ß-ƒ°v XSkam-hmsX \n¬°p∂ {]tXy-I-

Xcw `q{]-Ir-Xnsb (Monocyclic ) F∂mWv hnh-cn-°p-∂-Xv. F∂m¬ -C-Ø-c-Øn-

ep≈ `q{]-IrXn hfsc A]q¿∆hpw an°-hmdpw {]tZ-i-ß-sf√mw Xs∂ (Poly

cyclic) AYhm H∂n¬ IqSp-X¬ XhW ]cn-Wmahnt[-b-am-b-h-bpam-Wv; ]q¿WL -́

ßƒ ]n∂n-SmØ {]tZ-i-ß-fn¬ ]pXp-Xmbn Bcw-`n-°p∂ \Zo-{]-h¿Ø-\-ßƒ

ho≠pw {]mcw-`-L-´-Øn¬ \n∂p Xs∂ XpSßp∂p. CØ-c-Øn-ep≈ `q{]-Ir-Xn-

Isf kq£va-amb ]T-\-ß-fn-eqsS Xncn-®-dn-bp-∂-Xn\v {]K-¬`-cmb `qssh-⁄m-\n-

I¿°v km[yam-Wv.
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{][m\ ]T-\-t\-´-ßƒ

$ `utam]cnXeØns‚ cq]w am‰p∂ G‰hpw {][m\s∏´ GP‚mWv
\ZnIƒ F∂v Xncn®dnbp∂p.

`qanbn¬ ]Xn°p∂ PeØns‚ Afhv aÆneqsS In\n™ndßp∂ Pe-Ønt\°mƒ
IqSpXemIptºmgmWv D]cnXe{]hmlw AYhm tasemgp°v kw`hn°p∂Xv.
D]cnXe{]hmlw F∂Xv IrXyambn ]d™m¬ Hcp \o¿ØS {]tZiØv \n∂v
Xmgv∂ hnXm\ßfnte°v D]cnXeØneqsS Pew HgpIp∂-Xns\-bmWv.
D]cnXeØn¬ kw`cn°s∏Sp∂ PeamWv sNdnb ]mfnIfmbn HgpIp∂Xn\v
ImcWamIp∂Xv.  Cu Pe]mfnIƒ ̀ qKpcpXzw aqeamWv sNcnhpIfneqsS Xmtg°v
HgpIp∂Xv.  Cßs\ HgpIp∂ Pew `utam]cnXeØnse henb IpgnIfn¬ tiJ-
cn°s∏Sp∂p.  IpgnIƒ \ndbptºmƒ tasemgp°v sNdnb dn√pIƒ°v cq]w sImSp-

°p∂p.  dn√pIƒ IqSnt®¿∂v henb AcphnIfmbpw ]n∂oSv \ZnIfpambn amdp∂p.

kz¥ambn NmepIƒ krjvSn®v HgpIp∂ D]cnXe{]hmlßfmWv AcphnIƒ
F∂dnbs∏Sp∂Xv.  AcphnIfpw \ZnIfpw HSphn¬ XSmIßfntem kap{Zßfntem
FØp∂Xphsc HgpIns°mt≠bncn°pw.  AcphnIƒ `utam]cnXeØnse G‰-
hpw {][m\ khntijXIfmWv.  Hcp\Zn Pew tiJcn°p∂ apgph≥ {]tZi-tØ-
bpw IqSn \o¿ØS {]tZiw (drainage basin) F∂p ]dbp∂p.

A]cZ\w, kwhl\w, \nt£]Ww F∂o aq∂v {][m\ {]h¿Ø\ßƒ hgnbmWv
\ZnbpsS `ua {]h¿Ø\ßƒ \S°p∂Xv.  Hcp \ZnbpsS PohXmbp n\nSbv°v
\nch[n A]cZ\ `qcq]ßfpw \nt£]W `qcq]ßfpw (^fqhnb¬ `qcq]ßƒ)
krjvSn°s∏Sp∂p. `utam]cnXew am‰n adn°p∂Xn¬ \ZnIƒ°v {][m\amb
]¶p≠v.  sslt{UmfnIv {]h¿Ø\w, A]L¿jWw, L¿jWw, eb\w F∂o
{]h¿Ø\ßfmWv \ZnIfpsS A]cZ\Øn¬ Dƒs∏´n-´p≈Xv.  XmgvhcIƒ,
tKm¿PpIƒ, Im\tbmWpIƒ, t]m´v tlmfpIƒ, sh≈-®m´ßƒ XpSßn \nch[n
`qcq]ßƒ \ZnbpsS A]cZ\ ^eambn krjvSn-°s∏Sp∂p.  aq∂v coXnIfnemWv
\ZnIƒ AXnse AhkmZßsf kwhl\w \SØp∂Xv.  kkvs]≥UUv temUv,
s_Uv temUv, UntkmƒhvUv temUv F∂nh-bmWv Ah.

\ZnbpsS \nt£]W `qcq]ßsf ^vfqhnb¬ \nt£]ßƒ F∂mWv ]dbp∂Xv.
sU¬‰IfmWv {][m\ \Zo \nt£]W ̀ qcq]ßƒ. a‰v ̀ qcq]ßƒ anbm≥UdpIƒ,
HmIvkv t_m XSmIßƒ apXembhbmWv.

\ZnbpsS ]cnWmaØn¬ aq∂v L´ßfp≠v ˛ bu∆\w, a[yaw, hm¿[Iyw F∂nh.
Hcp \Znbn°v A]cZ\w \SØphm≥ Ignbp∂ G‰hpw Xmgv∂ ]cn[nsb
A]cZ\Øns‚ BXy¥nI ]mZhnXm\w F∂p ]dbp∂p.

\ap°v kw{K-ln°mw
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$ AcphnIfpw \ZnIfpw krjvSn°p∂ hyXykvX `qcq]ßsf hniZo-
Icn°p∂p.

$ \ZnIƒ \SØp∂ `ua {]{InbIƒ hniZoIcn°p∂p.

$ AcphnIfpsS {]h¿Ø\^eambn D≠mIp∂ A]cZ\ ̀ qcq]ßtfbpw
\nt£]W `qcq]ßtfbpw Xncn®dnbp∂p.

\ap°v hne-bn-cp-Ømw.

1. ^vfqhnb¬ {]{InbIsf kw_‘n® ]´nI ]q¿ØoIcn°pI.

2. Xmsg∏dbp∂hbpsS t]scgpXpI.

F) Hcp \ZoapJØv ImWs∏Sp∂ {XntImWmIrXnbnep≈ \nt£-
]ßƒ

_n) Hcp \ZnbpsS ASnØ´n¬ ImWs∏Sp∂ hrØmIrXnbntem,
knen≠¿ BIrXnbntem D≈ K¿Øßƒ

kn) ag°meßfn¬ am{Xw Pew Dƒs°m≈p∂ Xcw \ZnIƒ.

Un) HgpIp∂ PeØn¬ A¥¿eo\amb IcpØns‚ ^eambn Cf°n
InS°p∂ hkvXp°sf Db¿ØpIbpw \o°pIbpw sNøp∂ {]{Inb.

3. tIcfØnse \ZoapJßfnsem∂pw sU¬‰ ImWs∏Sp∂n√. ImcW-
sa¥v?

4. Hcp {]tZisØ \nehnep≈ ÿemIrXnsb  Hcp \Zn ]cnjvI-cn°p-
∂sXßs\?

5. ]¿∆X {]tZißfnse \Zo XmgvhcIƒ AhbpsS Xmgv∂ {]tZißfn¬
ImWs∏Sp∂htb°mƒ BgØnep≈hbmWv. F¥psIm≠v?

6. ^vfqhnb¬ A]cZ\Øns‚bpw \nt£]WØns‚bpw ^eambp-
≠mIp∂ `qcq]ßfpsS ]´nI Xbmdm°pI.

7. tNcpw]Sn tN¿°pI.

F _n kn

tKm¿Pv hrØmIrXn Bgap≈Xpw IpSp mb
Xpamb XmgvhcIƒ

sU¬‰ ‘V’ BIrXn NmepIfnse K¿Øßƒ

t]m´v tlmfpIƒ {XntImWmIrXn \ZoapJØp≈
^vfqhnb¬ \nt£-]-
ßƒ

8. \ZnIƒ AhkmZßƒ sIm≠v t]mIp∂ aq∂v coXnIƒ GsX-√m-sa∂v

Npcp°n hnhcn°pI.


































































































































































































































































































