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_] LQ U] Aß-SÙ-VL _V ˙a

TÙWR TÙdV ÆRÙRÙ,

TgNÙT £k’ œ_-WÙR UWÙhPÙ

ßWÙ-ÆP Ej-LX TeLÙ,

Æk-ßV ∂UÙ-NX Vÿ]Ù LeLÙ,

Ef-NX _Xß RWeLÙ,

RY —T SÙ˙U _Ù˙L,

RY —T B£^ UÙ˙L,

LÙ˙L RY _V LÙRÙ

_]-LQ Ue-L[ RÙVL _V ˙a

TÙWR TÙdV ÆRÙRÙ.

_V ˙a,- _-V˙a, _V˙a

_V _V _V _V˙a!

Efl-ß-˘UÙØ

Ck-ßVÙ G]’ SÙ” . Ck-ß-Vo A˚]-Y-⁄m G]-’ EPu

©\k˙RÙo.G]’ SÙh˚P SÙu E -̈́ -‡m ̇ UXÙL Ußd-°-̇ \u.

ARu Y[mYÙnkR Tp-Y-˚Ll TWm-T-˚Wl ◊L-Øp SÙu

˘T⁄˚U ˘LÙs°˙\u. ARt-œjRL SÙu Gu-flm SPk’

˘LÙs-̇ Yu.Gu ˘Tt-̇ \Ùo, B£-̈ -Vo, Íj-̇ RÙo CYo-L˚[

SÙu Suœ Ußl˙Tu.SÙu G]’ SÙh-•-‡-̊ P-V‹m, SÙh”

Ud-L-fi-̊ P-V-‹m Y[jßtLÙL-‹m, Cu-Tj-ßt-LÙ-L-‹m ÿVt£

˘Nn-˙Yu.



Au-TÙokR UÙQ-Yo-L˙[,

SÙm YÙ›m ◊Æ-́ ¤s[ ˙Yfl-TÙ-”-L-̊ [l Tt-±V J⁄ ÿ›

TÙo˚Y Ik’ ÿRp Gh” Y˚W-Ÿs[ Yœl-◊-L-∞p ◊Æ-́ -Vp

˘RÙPo-TÙ] TÙPe-L˚[l T•j- -RR-]Ùp Ee-L -fid-œd

°˚Pjß⁄dœm. Ju-T’, Tj’ Yœl◊L∞p ◊Æ-́ -Vp ˘RÙPo-

TÙ] TÙPe-L-∞p GR-]Ùp Cj-R-̊ L˚V ˙Yfl-TÙ-”-Ls ◊Æ-́ p

LÙQl-T”-°u-\] Gu\ ̇ RPp LÙQl-T-”-°-\-’. Cj-R-̊ LV ̇ RPp-

Ls AßL A±-̊ Yl  ˘Tfl-Y-Rt-œm, ·”Rp ˙RPp-L-fid-œm "

SU’ ◊Æ-̊ Vl TÙ’-LÙdL ˙Yi-”m' Gu\ Efl-ß-̆ UÙ-Ød-œm

Sm˚U YØ-S-Pj-’-°-\-’. Au-\ÙP YÙrd-̊ Ld-œm ̆ TÙ⁄[ÙRÙW

Æ-V-¤d-œ-ÿs[ ̆ RÙPo-̊ Tl Tt-±V LpÆ Cd-LÙX EX-°p YÙr-

Y-Rtœ Ee-L-̊ [j Rœ-ß-Ÿs-[-Yo-L-[Ùd-œ-°-\-’. CRt-LÙLl ̆ TÙ⁄-

[ÙRÙWÆ-V-≠p Tp-̇ Yfl L⁄j’-Ls TÙPl-◊j-R-Lj-ßp ˙Nod-Ll-

Th-”s-[-]. ÆUo-N-]d Li˙QÙhPm, ˘RÙPof-£-VÙ] ˙RPp-

Ls Ut-flm Lt-\p ˘NVp-TÙ”-L-s A±-‹d Li-L-̊ [j ß\dL

ER-‹-°u-\-]. Y⁄e-LÙX £\kR œ•-Ud-L-[ÙL YÙZ Cl-TÙ-Pl-◊j-

R-Lm Ee-L-fidœ J⁄ SpX YØ-LÙh-•-VÙ-Lh-”m .

YÙrj-’-d-L-fi-Pu

ÿ˚]-Yo. ©. H. TÙj-ßUÙ
CVd-œ-So

Gv. £. C. Bo. •.
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◊Æ-́ u Ndß E˚\-Æ-Pm „ -̈Vu G] Ee-L-fid-œj ˘R -̈Ÿm. øiP A˚X-

ø-[d Lßo-L-[ÙL „¨V J∞ ◊Ædœ Yk’ ˙No-°u-\-’. CR-̊ ] „¨Vd-L-ßo

≈f— (Insolation) Gufl A˚Zd-°-̇ \Ùm.

„¨V ER-Vm ÿRp A’ U˚\-Ÿm Y˚W ®L-›m Cf-Nd-ß-´u ˘T⁄m

KhPjß-]Ùp „¨-V˚] Gßo-˘LÙs-fim ◊Æ-´u  ˙Ut-T-Wl◊ ˘Yl-T-

U˚P°\’. Aq-̆ Yl-Tm ◊Æ˙Ut-T-Wl-©-≠-⁄k’ Tp-̇ Yfl ˘NVp-TÙ-”-Ls

YØVÙL YÙŸ-Ui-P-Xj-ßtœ TW-‹-°-\’.

YÙŸ-Ui-PX ˘Yl-Tf ˘NVp-TÙ-”-Ls
YÙŸ-Ui-P-Xj-ßp S˚P-̆ T-flm YÙŸ-Ui-PX ˘Yl-Tl TW-Yp ˘NVp-TÙ-”Ls

∏˙Z RWl-Th-”s[ TPe-L-∞p ( TPm 1.2) Æ[d-Ll-Th-”s[]. TPe-L-̊ [Ÿm,

RWl-Th-”s[ œ±l-◊-L-˚[-Ÿm Et-fl-˙SÙd° Cf-˘N-Vp-TÙ-”-L-˚[l ◊¨k’

˘LÙs-fie-Ls.

◊Æ ˙Ut-T-Wl-©-≠-⁄k’ œfl-°V A˚Xø[d Lßo Y•-Yj-ßp ˘Yl-Tm ˘Yt-

±-Pj˚R ˙SÙd° Lßo-≈f— ˘Nn-Vl-T-”-Y-̊ Rl ◊Æd Lßo-≈f— (Terrestrial
radiation) Gufl A˚Zd-°u-\-]o. YÙŸ-Ui-P-Xj-ßp LÙQl-T-”m ˘TÙ⁄h-

Ls œfl-°V A˚Xø[-Y-•-Yd Lßo-L˚[ Eh-°-W-°d-œm Ru-̊ U-Ÿ-̊ P-V˚Y.

£X YÙŸd-Ls ◊Æd-L-ßo-≈f˚N Eh-°-W-°j-’d ˘LÙs-fim Ndß YÙnk-R˚Y

Gu-T˚R øe-Ls ÿu Yœl-◊-L-∞p A±k-ß-⁄d-°-»o-L-[p-XYÙ?

˘Yl-Td LPj-Rp

˘Yl-T -U -˚PkR ◊Æ

˙Ut-T-Wl-̇ TÙ” ˙Nok’

LÙQl-T-”m YÙŸ-Ui-

P-Xj-ßtœ ˘Yl-Tm

LPk’ ˘Np-°-\-’.

˘Yl-Tf NX-]m

˘YlT-U-˚PkR LÙtfl

Æ¨-Y-˚Pk’ EV-⁄-

°\-’.

˘Yl-Tl TW-Yp

LÙt-±u °˚P

®˚X-´u YØ-VÙL

˘Yl-Tm TW-‹-°\’

◊Æd Lßo ≈f—

œfl°V A˚Xø[d

Lßo-L[ÙL ◊Æ˙Ut-

TWl-©-≠-⁄k’ ˘Yt-

±Pj˚R ˙SÙd°

˘YlTm ß⁄l©

A‡lTlT”-°-\-’.

TPm 1.2

Aj-R-̊ LV YÙŸd-Ls G˚Y? AYt-±u TVu Gu]?

YÙŸ-Ui-P--Xj˚R ̆ YlT-U-̊ P-Vf ̆ Nn-Y’ ◊Æd Lßo-≈f— Gu-T-̊ Rl ◊¨k’

˘LÙi-ºo-L-[p-XYÙ?.
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A˚]j-’m „¨-V-]Ùp

$ ◊Æd-L-ßo-≈f— CW‹ ̇ SWe-L-∞p RÙu Aß-L-UÙL SPd-°\’

GR-]Ùp?

$ „ -̈Vd Lßo≈f-—d-œm ◊Æd Lßo-≈f-—d-œm C˚P˙V Es[

˙Yfl-TÙ” VÙ’?

˘Yl-Tf NU-®˚X

YW‹  ˘NX-‹-L-̊ [j ßh-P-™-”-Y˚R SÙm Th-̆ _h Gufl A˚Zd-°-̇ \Ùm.

Aq-Æ-R˙U „ -̈Vd Lßo-≈f-—d-œm ◊Æd-L-ßo-≈f-—d-œm C˚P-́ -XÙ] NU-

®-̊ Xl-T-”j-’-R˚X "˘YlT Th-̆ _h' Gufl A˚Zd-°-̇ \Ùm. TPj˚R Etfl

˙SÙd-L-‹m.

◊Æd-œ Yk’ ˙N⁄m „¨-Vd Lßo-L-∞u Ndß 100 AX-œ-Ls G]d

LQd°hPÙp H\j-RÙZ 35 AX-œ-Ls Ndß YÙŸ-Ui-P-Xl ˘TÙ⁄h-L-∞p

˙UÙß ©W-ß-T-≠l-TRÙp ≈QÙ-°-\-’. ¡R-ÿs[ 65 AX-œ-Ls Gq-Æ-Rm Te°Pl-

T-”-°-\’ Gu-T˚R Ah-P-Y-̊ Q-́ u ER-Æ-Ÿ-Pu ◊¨k-’-̆ LÙs-fie-Ls.

TPm 1.3
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˘Yl-T--®˚X

„¨V ˘Yl-Tj-ß-]Ùp ◊Æ-̇ Ut-T-Wl-◊m A˚Rf NÙok-’s[ YÙŸ-Ui-P-Xl Tœ-

ß-Ÿm ˘Yl-T-U-̊ P-°-\’ Gu-T˚R øe-Ls A±k’ ˘LÙi-ºo-L-[p-X-YÙ. YÙŸ-

Ui-P-Xd LÙt-±u AßL ˘Yl-T-jßu A[˙Y ˘Yl-T-®˚X G]l-T”m. LÙX-®-

˚X-̊ Vd L¶l-T-YoLs J⁄ SÙ∞u ™Ld-·-•V ˘Yl-T-®--̊ X˚V Si-T-Lp 2

U¶d-œs[ YÙŸ-Ui-PX ®˚X-́ -≠-⁄k’ LQd-°-”-°u-\-]o. B]Ùp œ˚\kR

˘Yl-T-®-̊ X˚V „¨V ER-Vj-ß-≠-⁄k’ £±’ ÿu-TÙ-Ld LQd-°-”-°u-\-]o.

 ·•V ˘Yl-T-®˚X Ut-flm œ˚\kR ˘Yl-T-®˚X ÿ˚\˙V Si-T-Lp 2

YÙŸ-Ui-P-Xl ˘TÙ⁄h-L-∞-

¤m ◊Æ-̇ Ut-T-Wl-©-¤m ̇ UÙß

©W-ß-T-≠j’ ≈QÙ-œm Nd-ß-

´u A[‹

◊Æ-̇ Ut-T-Wl-©p Yk-R-̊ P-Y’

YÙŸ-Ui-P-Xj-ßp Re°

®tT’

◊Æ ˙Ut-T-Wl-©-¤m YÙŸ-

Ui-P-Xj-ß-¤m ˙Nok’

°˚Pd-œm Nd-ß-́ u A[‹

35 AXœ

51 AXœ

14 AXœ

65 AXœ

17 AXœ

48 AXœ

65 AXœ

◊Æ-̇ Ut-T-Wl-©-≠-⁄k’ ̇ SW-•-VÙ-

Lf ˘Np-¤m ◊Æd-L-ßo-≈f—

YÙŸ - Ui -P - Xj - ß -≠ -⁄k’

HtT”m Lßo-≈f—

◊Æ ̇ Ut-T-Wl-◊m YÙŸ-Ui-P-

X-ÿm ̇ Nok’ ̆ Y∞-̇ Vt-flm

˘UÙjR Ndß A[‹

˘Yl-T-®-̊ X˚V A[d-Ll TVu-T-”m L⁄Æ G’?

Gp-XÙ-SÙh-L-∞-¤m œ±l-©hP ̇ SWj-ßp YÙŸ-Ui-PX ̆ Yl-T-®-̊ X˚V A[k’

Ts∞ A±-Æl◊ TX-̊ L-́ p Ap-X’ Yœl-T-̊ \-́ p ˘Y∞-́ -P-‹m.

◊Æ-̇ Ut-T-Wl-©p Yk-R-̊ P-Ÿm ˘UÙjR Nd-ß-Ÿm ˘Yq-̇ Yfl YØ-L-∞p ˘Yt-

±-Pj˚R ˙SÙd° ¡i-”m ˘Np-°-\’ Gu-T-̊ Rl ◊¨k-’-̆ LÙi-ºo-L-[p-XYÙ?

˘YlT Th-̆ _h G‡m Au-\ÙP ˘Yl-Tf NU-®-̊ Xf ˘NVp-TÙ” ◊Æ-̇ Ut-T-

Wl-©u ˘Yl-Tj-̊ Rf N-U-®-̊ X-VÙL ®˚X-®-flj-’-°-\’.

˘Yl-Tf NU-®-̊ Xf ˘NVp-TÙ” S˚P-̆ T-\Ù-ß-⁄k-RÙp...?

U¶d-œm, „¨V ER-Vj-ßtœ £±’ ÿu-TÙ-L-‹m Hu  LQd-°-Pl-T-”-

°\’? LXk-’-̊ W-VÙ-Pp  SPj-R-‹m.

TPm 1.4 ˛Cp RWl-Th-”s[ Au-\ÙP YÙŸ-Ui-PX ®˚X-́ u ÆT-We-L˚[

Et-fl-˙SÙd-L-‹m. ˘Nnß FP-Le-L-∞u YØ-VÙL øe-Ls A±k-’s[

YÙoj˚RLs Ap-XYÙ ·•V ˘Yl-T-®-̊ X-Ÿm œ˚\kR ˘Yl-T-®-̊ X-Ÿm.?
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A˚]j-’m „¨-V-]Ùp

J⁄ SÙ∞p A‡-T-Yl-T-”m AßL ̆ Yl-T-®-̊ Xd-œm

œ˚\kR ˘Yl-T-®-̊ Xd-œm C˚P˙V Es[ ˙Yfl-

TÙh-̊ Pj ß]-N¨ ˘Yl-T-®˚X ˙Yfl-TÙ” (Diurnal
range of temperature) G] A˚Zd-°u-\-]o.

ß]-N¨ ˘Yl-T-®˚X ˙YflTÙ”  =

Aß-L-̆ Yl-T-®˚X ˛ œ˚\kR ˘Yl-T-®˚X

J⁄ SÙ∞u NWÙ-N¨ ˘Yl-T-®-̊ X-̊ Vj ß]-N¨ NWÙ-N¨

˘Yl-T-®˚X (Daily mean temperature) Gu-To.

C’ Gq-YÙfl LQd-°-Pl-T-”-°-\’ Gu-T-̊ Rd

LY≤d-L-‹m

ß]-N¨ NWÙ-N¨ ˘Yl-T-®˚X =

AßL ˘Yl-T-®˚X+ œ˚\kR ˘Yl-T-®˚X

     2

TPj-ßp ( TPm 1. 4) RWl-Th-”s[ Au-\ÙP

YÙŸ-Ui-PX ®˚X-̊ Vl Tt-±V RL-Yp-L∞≠-

⁄k’ Jq-̆ YÙ⁄ CP-jßu ß]-N¨ ̆ Yl-T-®˚X

˙Yfl-TÙh-̊ P-Ÿm ß]-N¨ NWÙ-N¨ ˘Yl-T-®-̊ X-

˚V-Ÿm LQd-°-”L.

˘LÙf£

Aß-L-̆ Yl-T-®˚X : 32°C
œ˚\kR ˘Yl-T-®˚X:26°C

ß⁄-Y-]k-R-◊-Wm

AßL ˘Yl-T-®˚X : 33°C
œ˚\kR ˘Yl-T-®˚X:28°C

TPm 1.4

Ef-N-Th-N˛ œ˚\k-R-ThN ˘Ro-UÙ-¡h-Po

C’ J⁄ SÙ∞u EVokR ˘Yl-T-®˚X

Ut-flm œ˚\kR ˘Yl-T-®-˚X˚V

A[d-Ll-T-Vu-T-”m L⁄-Æ-VÙ-œm.

Cßp CWi” ˘Ro-UÙ-¡h-Po-Ls 'U'

Y•-Yj-ß-¤s[ YÙŸd-œ-ZÙ-´-]Ùp

C˚Qd-Ll-Th-”s-[-]. Ef-N-ThN ˘Ro-

UÙ-¡h-P-⁄d-œs Es[ TÙR-W-Nm ˘Yl-

Tj-ß-]Ùp- Æ-¨-YP-˚Pk’E˙XÙLj-ß-

]Ùp ˘Nn-Vl-ThP F£˚V Ekß

EVoj-’-°-\-’. Au-̊ \V SÙ∞u ™L

EVokR ˘Yl-T-®-̊ Xdœ ˙SWÙL AkR

F£ ®˚Xj’ ®t-°-\-’. F£ —h-”-™-

Pm TÙoj’ Au-̊ \V SÙ∞u ™L-‹m

AßL ˘Yl-T-®-̊ X˚V GkR ˙Y˚[-

-́¤m Li-”-©-•d-L-XÙm. œ˚\kR ThN

˘Ro-UÙ-¡h-P-̈ u ̇ Up-T-œ-ß-́ p BpLaÙp  ®Wm-©-Ÿs-[’. ̆ Yl-T-®˚X œ˚\-

Ÿm ˙TÙ’ Bp-L-aÙp —⁄e-œ-Y-R]Ùp F£ ˙Up-̇ SÙd° C›d-Ll-T-”-°-\-’. F£-́ u ®˚X-

-́≠-⁄k’ œ˚\kRThN ˘Yl-T-®-̊ X-̊ Vd Li-P-±-V-XÙm.
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Tp-̇ Yfl CPe-L-∞p LÙQl-T-”m ˘Yl-T-®-̊ X-

˚Vl TVu-T-”jß ˘Yl-Tl Te-∏” ®Xl-T-Pm

RVÙo ˘Nn-V-XÙm.

TPm 1.5 ˚Vl TÙ⁄e-Ls. J˙W A[‹ ˘Yl-T-®-

˚X-´-¤s[ CPe-L˚[ C˚Qj’ Y˚[-˙LÙ-

”-Ls Y˚Wk-ß-⁄l-T-˚Rl TÙoj-ß-⁄d-°-»o-L-[p-

XYÙ? C’ ®Xl-T-Pe-L-∞p ̆ Yl-Tl Te-∏h-̊ Pd

LÙh-”-Y-Rt-œl TVu-T-”j-’m ÿ˚\-VÙ-œm. LPp

TWl-©-≠-⁄k’ CPe-L˚[ C˚Qj’ Y˚W-Vl-T-

”m ̇ LÙ”-Ls  NU-̆ Yl-Td ̇ LÙ”-Ls (Isotherms)
G] A˚Zd-Ll-T-”-°u-\].

◊Æ-̇ Ut-T-Wl-©p GpXÙ CPe-L-∞-¤m ˘Yl-Tl

Te-∏” Ju-fl-̇ TÙ-≠p˚X Gu-T’ Ee-L-fid-œj

˘R -̈Ÿ-Up-X-YÙ. CRu LÙW-Qm Gu]˘Yufl ̆ R¨k’ ̆ LÙs[ ̇ Yi-PÙUÙ?

˘YlTl Te-∏h-•p RÙd-Lm ˘N¤j-

’m LÙW-¶-Ls

Ah-Nd-̇ LÙh-•u A˚U-Æ-Pm

„¨V ˘Yl-T-Ndß ™L-‹m L”-˚U-VÙ-Ld °˚Pl-T’

˘Yl-T-Ui-P-Xl Tœ-ß-´p Gufl Ee-L-fid-œj

˘R¨Ÿm. ˘Yl-T-Ui-P-Xl Tœ-ß-́ p „ -̈VdLßo-Ls

HL-˙R-Nm ˘Ne-œj-RÙL Æ›-Y-RÙp Aeœ AßL

˘YlTm °˚Pd-°-\’.

™R ˘Yl-T, œ∞o Ui-P-Xe-L-∞p „¨V J∞ GkR A[-Æp

°˚Pd-°-\’?

         Aß˘YlT ®Xd˙LÙ”

◊Æ´p ™L‹m AßL˘YlT

®˚XŸs[ CPeL˚[ C˚Qj’

NU˘YlTd˙LÙ” Y˚WkRÙp A’

®XS”d˙LÙh•u A⁄°u YØ LPk’

˘Np¤m. CdLtT˚]d ˙LÙ”

Aß˘YlT®XS”d˙LÙ” (Thermal
equator) Gufl A˚ZdLlT”°\’.

’⁄-Yl Tœ-ß-L˚[ A”j-’f

˘Np-¤m-˙RÙ -flm „¨-Vd

LßoLs Æ›m ˙LÙQj-ßp

NÙn‹ Ht-T-”-°-\-’. ·”-R-XÙL

NÙn‹ Ht-T-”m ˙TÙ’ „ -̈Vd

Lßo-Ls YÙŸ-Ui-P-Xj-ßp

AßL ÁWm TV-Qm

˘NnYRÙp ˘Yl-Tf Ndß

CZl◊ Ht-T-”-°-\’.

Not to scale TPm 1.5

Bo-•d Yh-Pm (66½ON)
LP-L-̇ W˚L (23½ON)

Ai-PÙo-•dYh-Pm (66½OS)

®X-S-”d-̇ LÙ” (0O)

UL-W-̇ W˚L (23½OS)

˘Ru-’-⁄-Ym (90OS)

YP-’-⁄-Ym (90ON)

„
-̈V

d
 L

ß
o
-L
s

TPm 1.6
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EV-Wm

hWÙl-̇ TÙv-©-V-̈ p ˘Yl-T ®˚X EV-Wj-ßu A•l-T-̊ P-́ p Jq-̆ YÙ⁄ 165

¡h-P-⁄dœ 1° ( ˘Np-£-Vv) Gu\ Æ°-Rj-ßp œ˚\k’ LÙQl-T-”m Gu-

T˚R øe-Ls Lt-±-⁄d-°-»o-L-[p-XYÙ?.

Cf-̆ N-Vp-TÙ” Gu] ˘TV-̈ p A˚Zd-Ll-T-”-°-\’?

LPp øo-Uh-Pj-ß-≠-⁄k’ EV-Wj-ßp A˚Uk-’s[ CPe-L-∞u ˘Yl--T-®˚X

˘TÙ’-YÙL œ˚\-YÙL C⁄d-œm.

C”d°, YV-SÙ” ˙TÙu\ CPe-L-∞p

AYt˚\ A”j-’s[ UÙYh-Pe-L-[Ù] Go-

QÙ-œ-[m, ˙LÙØd-̇ LÙ” Tœ-ß-L-∞p A‡-T-

Yl-T-”m ̆ Yl-T-®-̊ X˚V ÆP œ˚\kR ̆ Yl-

T-®˚X A‡-T-Yl-T-”-Y-Ru LÙW-Qm Gu]?

LPp-øo Uh-Pj-ßp ̆ Yl-T-®˚X 30°C  G≤p

TPj-ßp (TPm 1.7) A Gufl œ±d-Ll-ThP

CPj-ßp ̆ Yl-T-®˚X Gq-Y-[-YÙL C⁄d-œm

Gufl LQd-°-”L.

-1650
-1500

-1000

A

-500

E
V

-W
m

 (
 ¡

h
-P

-̈
p

)

TPm 1.7

LP-≠u A⁄-LÙ˚U

∏˙Z RWl-Th-”s[ Ah-P-Y-̊ Q˚V Bn‹ ˘Nn-V-‹m. Aßp Ck-ß-VÙ-Æu

£X SL-We-L-∞u ˘Yl-T-®˚X ˘RÙPo-TÙ] RL-Yp-Ls RWl-Th-”s-[].

  SL-Wm                AßL ˘Yl-T-®˚X      œ˚\kR ˘Yl-T-®˚X˘YlT ˙Yfl-TÙ”

ß⁄-Y-]k-R-◊-Wm 330C 280C 50C

˘Te-L-fio 350C 230C 120C

˘Pp≠ 380C 210C 170C

˙LÙYÙ 330C 270C 60C

˙U˙X œ±l-©-Pl-Th-”s[ SL-We-L-∞u A˚U-Æ-Pj˚R ®Xl-T-Pj

˘RÙœl©u ’˚Q-˙VÙ” A±k’ ˘LÙs-[-‹m. ß⁄-Y-]k-R-◊-Wm , ˙LÙYÙ

SLWe-L-∞p ˘Yl-T- ˙Y-fl-TÙ” ™Ldœ˚\‹m, ˘Pp-≠ Ut-flm ˘Te-L-o

SLWe-L-∞p ·”-R-¤m Ap-XYÙ? LP-≠u A⁄-LÙ-̊ U-́ -¤s[ CPe-L-∞p

˘YlT ˙Yfl-TÙ” œ˚\k-’m, Es Tœ-ß-L-∞p ·”-R-XÙ-L-‹m Es-[’

GuT˚Rl ◊¨k-’-̆ LÙi-ºo-L-[p-XYÙ? L˚Wl-T-œß ˘Yl-T-U-̊ P-Ÿm ˙TÙ’

LP-≠-≠-⁄k’ L˚W ˙SÙd-°-Ÿm œ∞-W-̊ P-Ÿm ˙TÙ’ Gßo ß˚N-́ -¤m LÙtfl

≈—-Y-RÙp LP-≠u A⁄-LÙ-̊ U-́ -¤s[ Tœ-ß-L-∞p Gl-̇ TÙ-’m ™R-UÙ] ̆ YlT-

®˚X LÙQl-T-”-°-\’.
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TPm 1.8

-TPm 1. 8 I LY-≤-Ÿe-Ls. ◊Æ-̇ Ut-T-Wl◊ ÿ›-Y-’m A˚P-VÙ-[l-T-”j-ßV

˘YlT A[‹ Cßp Y˚[-˙LÙ-”-L-[Ùp LÙh-£l-T-”j-Rl-Th-”s-[-’. Cßp

LÙQl-T-”m ˙LÙ”-L-∞u ˘TVo-L-̊ [d ·\-‹m.

˘Pp-≠-´p ˘Yl-Td-LÙtfl

TWYXÙL A]p-LÙtfl

R™r-SÙh-•-≠-⁄k’ ˘Yl-Td LÙtfl

TÙXd-LÙh-•p A]p-LÙtfl
œ∞o-LÙtfl; Ts-[j-RÙd-°p

T≤l-˘TÙ-Ø‹

˘TÙ’-YÙL ˙LW-[j-ßp ™R-UÙ] ˘Yl-T-®-̊ X˙V LÙQl-T-”-°-\’

GR-]Ùp?

LÙt-fl-Ls

˘Nn-ßj R˚Xl-◊-L-̊ [d LY-≤j-æo-L-[p-XYÙ? ̆ Yl-Td-LÙt-fl-Ls Ut-flm œ∞o-

LÙt-fl-Ls A˚Y LPk’ ˘Np-¤m Tœ-ß-L-∞p YÙŸ-Ui-PX ˘Yl-T-®˚X˚V

ÿ˚\˙V ·hP-‹m œ˚\-dL‹m ˘Nn-°-\-’.

Ko CPj-ßu ˘Yl-T-®-̊ X-́ p Gj-R-̊ LV RÙd-Lj˚Rd LÙt-fl-Ls ˘N¤j-

’-°u-\] Gu-T˚R Yœl-©p ÆYÙ-ßj’ œ±l◊ RVÙo ˘Nn-V-‹m.

AhNd ˙LÙh-•u A˚U-Æ-Pm, EV-Wm LP-≠u A⁄-LÙ˚U Ut-flm LÙt-fl-

Ls ˙TÙu\ LÙW-¶-L-∞u RÙd-Lj-ß-]Ùp ◊Æ-́ p Jq-̆ YÙ⁄ Tœ-ß-Ÿm

˘YlT ®˚X-́ p œ±l-©-”m-T-•-VÙ] ˙Yfl-TÙ” A‡-T-Yl-T-”-°-\-’.

◊Æ-́ u ˘Yl-Tl Te-∏”
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YP-TÙ-ßd ˙LÙ[j˚R ÆP ˘Ru-TÙ-ßd ˙LÙ[j-ßp NU-̆ Yl-Td

˙LÙ”-Ls HL-˙R-Nm ®X-S-”d-˙LÙh-•t-œf NU-UÙ] ˘Yl-T-

®˚X˚Vd ˘LÙi-”s-[] LÙW-Qm Gu]?

˙LÙ˚P-LÙ-Xj-ßp LP-̊ X-ÆP L˚W-́ p AßL ̆ Yl-T-®-̊ X-Ÿm, œ∞o-LÙ-Xjßp

œ˚\kR ˘Yl-T-®-˚X-Ÿm LÙQl-T-”-°-\-’. L˚W-Ÿm LP-¤m ˘Yq-˙Yfl

®˚X´p ˘Yl-T-U-˚P-Y-RÙp NU-˘Yl-Td ˙LÙ”-Ls ˘TÙ’-YÙL Y˚[k’

LÙQl-T-”-°-\’.

˙LÙ˚Pd-LÙ-Xj-ß-¤m œ∞o-LÙ-Xj-ß-¤m LÙX®˚X ®Xl-T-Pe-L-∞p

NU-̆ Yl-Td ˙LÙ”-Ls ˙Yfl-ThP Ru-̊ U-́ p LÙQl-T-”-°-\-’.

GR-]Ùp?

YÙŸ-Ui-PX ˘Yl-T-®-̊ X-́ p Ht-T-”m Ht-\j-RÙr-‹-Ls, A›j-Rm, LÙt-fl-Ls,

˙ULm, Ut-flm U˚Z ˘TÙØ-Rp ˙TÙu\ Tp-̇ Yfl YÙŸ-Ui-PX ®Lr-‹-L-fid-

œd LÙW-Q-UÙ-°-\’ Gu-T˚R øe-Ls A±-≈o-L-[p-XYÙ?.

YÙŸ-Ui-PX ®Lr-‹-L-∞p ÿd-°-V-UÙ] RÙd-Lj˚Rf ˘N¤j-Rd-·-•V LÙW-¶-

L-∞p Jufl DWl-T-Rm Bœm.

YÙŸ-Ui-P-Xj-ßp DWl-T-Rm Ht-T-”-Y-ßp ̆ Yl-Tj-ßu Teœ VÙ’?

YÙŸ-Ui-P-Xj-ßp Ri-Ωo

YÙŸ-Ui-P-Xj-ßp Es[ øWÙ-Æ-́ u A[˚Y DWl-T-Rm (Humidity) G] A˚Zd-°-̇ \Ùm.

YÙŸ-Ui-P-Xj-ßp DWl-T-Rm GpXÙ CPe-L-∞-¤m J˙W A[-Æp

LÙQl-T-”-°-\RÙ?

YÙŸ-Ui-PX DWl-T-Rj-ßu A[-Æ˚] ®o-Q-́ d-œm LÙW-¶-Ls G˚Y Gufl

œ±d-L-‹m.

$ ˘Yl-T-®˚X

$

Tp-˙Yfl CPe-L-˚[l ˙TÙX Tp-˙Yfl NU-Ve-L-∞p DWl-T-Rj-ßu A[‹

˙YflTh” LÙQl-T-”m.

YÙŸ-Æp APe-°-Ÿs[ øWÙ-Æ-́ u N -̈VÙ] A[-Æ˚] ’p-≠-V-UÙ] (Absolute
humidity) DWl-T-Rm G] A˚Zd-°-˙\Ùm. C’ J⁄ L]-¡h-Po YÙŸ-Æp

GjR˚] °WÙm øWÙÆ  (g/m3) Es-[’ Gu\ A[‹jßh-Pj-ßp LQd-°-Pl-

T”-°-\’.

œ±l-©hP ˘Yl-T-®-̊ X-́ p YÙŸ-Ui-P-Xj-RÙp Eh-°-W-°l-T-Rtœ CV-¤m øWÙ-Æ-́ u

A[-Ætœ Y˚W-V˚\ Ei-”. YÙŸ-Ui-P-Xj-ßp øWÙÆ ™L Aß-L-UÙL Eh-°-W-°d-

Ll-T-”m ®˚X-́ ˚] È¨R ®˚X  (Saturation level) G]f £\l©j-’d -·-\-XÙm.
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YÙŸ-Ui-P-Xj-ßp øWÙÆ È¨R ®˚X˚V A˚Pk-RÙp,

—⁄eœ-Rp S˚P-̆ T-\j ̆ RÙPe-œm —⁄e-œ-R-̊ Xl Tt± ÿu-

Yœl-©p øe-Ls T•j-R’ ®˚]-Æp ̆ LÙs-≈o-Ls Ap-XYÙ?.

—⁄e-œ-Rp ̆ NVp-TÙh-̊ P Æ[d-œm ̆ TÙ⁄j-RUÙ]

Ko G∞V ˘NVp--ÿ-̊ \-̊ Vd ·\-XÙUÙ?

—⁄e-œ-Rp ˘RÙPe-œ-Y-̊ Rd œ±l-©-”m ˘Yl-T-®˚X

(Dew point) G] A˚Zd-°-̇ \Ùm.

œ±l-©hP ˘Yl-T-®-̊ X-́ p YÙŸ-Ui-P-Xj-ßtœ Eh-

°-W-°dL CV¤m ˘UÙjR øWÙ-Æ-́ u A[-Æt-œm Ak-

˙S-Wj-ßp YÙŸ-Ui-P-Xj-ßp LÙQl-T-”m øWÙ-Æ´u

A[-Æt-œm C˚P˙V Es[ Æ°R A[-Æ-̊ ]f NÙo◊

DWl-TRm  (Relative humidity) G] A˚Zd-°-̇ \Ùm.

G”j-’d-LÙh-PÙ-L, œ±l-©hP ̆ Yl-T-®-̊ X-́ p YÙŸ-Ui-

P-Xm Eh-°-W-°d-œm øWÙ-Æ-́ u A[‹ TÙß ’p-≠V

DWl-T-Rm G≤p. NÙo◊ DWl-T-Rm 50% BL C⁄d-œm.

C’ Gq-YÙfl LQd-°-Pl-T-”-°-\’ Gu-T-˚Rl TÙol-

˙TÙm.

NÙo◊ DWl-T-Rm =

È¨R ®˚X-´p NÙo◊ DWl-T-Rm Gj-R˚]

NR≈Rm C⁄d-œm?

DW-UÙ] Ut-flm EXokR Tp◊ ˘RoUÙ¡h-P-̊ Wl TVu-

T-”jß LÙX-®˚X Bn-YÙ-[o-Ls NÙo◊ DWl-T-Rj-̊ Rd

LQd-°-”-°u-\-]o.

—⁄e-œ-R-≠u Y•-Ye-Ls

(Forms of Condensation)
—⁄e-œ-Rp ̆ NVp-TÙ” ̆ RÙPe-œ-Y-Rtœ YÙŸ-Ui-PXm

È¨R ®˚X˚V A˚PV ˙Yi-”m. YÙŸ-Ui-P-Xm

È¨R ®˚X˚V A˚PkR ©u-]-⁄m øWÙÆ YÙŸ-

UiPXj˚R A˚P-V˙YÙ Ap-X’ ˘Yl-T-®˚X

™L‹m œ˚\k-RÙ˙XÙ øWÙÆ —⁄e-œ-°-\’.

    DW-UÙ] Ut-flm EXokR

Tp◊ ˘Ro-UÙ-¡h-Po

Cßp CWi” ˘RoUÙ

¡hPoLs LÙQl-T -”m.

Jufl NÙRÙ -WQ YÙŸ-

UiPX ˘Yl-T-®-˚X˚V

LÙh-”-° -\ -’. Cu-˘]Ù⁄

˘RoUÙ¡h-P-¨p Tpl J⁄

Uv-≠u ’¶-´-]Ùp

˘TÙßVl-Th” S˚]j’

˚Yd-Ll-Th-”s-[-’. CR˚]

DW-UÙ] Tpl ̆ RoUÙ¡h-Po Gu-°-̇ \Ùm.

Tpl S˚]k-ß-⁄l-T-RÙp Cj-̆ RoUÙ¡h-

Po NÙRÙ-WQ ˘Yl-T-®-˚X˚V ÆP

œ˚\kR ˘Yl-T-®-˚X˚V Ap-XYÙ

LÙh-”m? Cq-Æ-Wi” ̆ RoUÙ ¡h-Po-L∞-

¤s[ ̆ YlT ̇ Yfl-TÙh-•u A•l-T-̊ P-

´p NÙo◊ DWl-T-Rm LQd-°-Pl-T”-°-\-

’. J⁄ œ±l-©hP ˘Yl-T-®˚X´p

˙U˙X ·\l-ThP ˙Yfl-TÙ” Gq-Y-[‹

Gu-T˚R A•l-T-˚P-VÙ-Ld ˘LÙi”

Cj-’-Pu C˚Qd-Ll-Th”s[ Ah-P-Y-

˚Q-́ -≠-⁄k’ NÙo◊ DWl-T-Rm LQd-°-

P-XÙm. ˘TÙ’YÙL, ˘YlT ˙Yfl-TÙ”

·”-R-XÙ-œm ̇ TÙ’ NÙo◊ DWl-T-Rm œ˚\-

YÙ-L-‹m, ˘Yl-T-̇ Yfl-TÙ” œ˚\-YÙ-œm

˙TÙ’ NÙo◊ DWlT-Rm ·”-R-XÙ-L-‹m

LÙQl-T-”m.

    T≤l-T-•-Lm (sublimation)
£X NU-Ve-L-∞p YÙŸ-Ui-PX ˘Yl-T-

®˚X ™L-‹m œ˚\-Y-R-]Ùp øWÙÆ

˙SW•-VÙL ßP®˚X˚V A˚Pk’ T•L

Y•-Ym ˘Tfl-°-\-’. CR-˚]l T≤l

T•Lm Gu-To.

100tIhe B¿{ZX 

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


’p≠V DWlTRm

YÙŸUiPXm Eh°W°dL ÿ•kR

˘UÙjR øWÙÆ´u A[‹
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—⁄e-œ-R-≠u Tp-̇ Yfl Y•-Ye-Ls G˚Y-̆ V] TÙod-L-XÙm.

˙ULe-Ls T≤-Íh-Pm

T≤j-’∞

E˚\-T≤

—⁄e-œ-R-≠u

Y•-Ye-Ls

TPm 1.9

T≤j-’∞(Dew)
AßLÙ-˚X-´p ◊p-˘Y-∞-L-∞-¤m, C˚X-L-∞-¤m, Ut-flm

œ∞okR ̇ Ut-T-Wl-©-¤m øoj-’-∞-Ls Jh-•d ̆ LÙi-•-⁄l-T˚R

øe-Ls LY-≤j-ß-⁄l-¿o-L-[p-X-YÙ. C’˙Y T≤j-’-∞-VÙ-œm.

CW‹ ˙SWe-L-∞p ◊Æ-̇ Ut-TWl◊ œ∞of-£-V-̊ Pk’ ˙Ut-

T-Wl-©-˙]Ù” ˙Nok’ LÙQl-T-”m YÙŸ-Ui-P-Xl Tœ-ß-

˚VŸm œ∞-W-̊ P-Vf ˘Nn-°-\-’. Cq-YÙfl øWÙÆ —⁄e°

øoj-’-∞-L-[ÙL UÙ± ◊Æ-́ u ˙Ut-T-Wl-©-¤s[ œ∞-WÙ]

Tœ-ß-L-∞p Jh-•d ˘LÙs-°-\’.

„ -̈Vu ER-V-UÙ-œm ̇ TÙ’ T≤j-’-∞-Ls U˚\k’

Æ”-°u-\-]. CRu LÙW-Qm Gu]?

T≤j-’∞ 1.10
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E˚\-T≤ (Frost)
CW‹˙SWe-L-∞p ◊Æ-̇ Ut-T-Wl-©u ˘Yl-T-®˚X 0° ˘Np-μ-

V-≥t-œm œ˚\-YÙ-Ld LÙQl-T-”m Tœ-ß-Ls ◊Æ-´p

EiPp-X-YÙ.  Al-T-œ-ß-L-∞p T≤j-’-∞-Ls E⁄-YÙ-Y-Rt-

œl Tß-XÙL ̆ Up-≠V T≤l-T-•-Le-Ls E⁄-YÙ-°u-\-]. —⁄e-

œ-R-≠u Cq-Y-•-Ym E˚\-T≤ (Frost) G] A˚Zd-Ll-T-”-

°-\’-.

T≤-Íh-Pm (Fog / Mist)
TPm (TPm 1.12) ̊ Vd LY-≤j-æo-L[p-X-YÙ. CR-̊ ]l ̇ TÙu\

YÙŸ-Ui-PX ®˚X˚V øe-Ls œ∞o-LÙ-Xe-L-∞p Li-•-⁄l-

¿o-L-[p-X-YÙ. C’˙Y T≤-Íh-Pm. YÙŸ-Ui-P-Xm œ∞-W-̊ P-

Y-RÙp —⁄e-œ-Rp S˚P-̆ Ttfl ˘Up-≠V øoj-’-∞-Ls YÙŸ-

Ui-P-Xj-ß-˙X˙V Re° ®t-°u-\-]. ◊Æ-˙VÙ” ˙Nok’

LÙQl-T-”m ˙ULe-Ls Gufl Ck-®-̊ X-̊ Vd ·\-XÙm. YÙŸ-

U-i-P-Xj-ß-¤s[ RÙrkR Tœ-ß-L-∞-¤s[ Á—l-T-P-Xe-L˚[

˚UV-UÙ-Ld ˘LÙi” —⁄e-œ-Rp S˚P-̆ T-flm ˙TÙ’ T≤-

Íh-Pm E⁄-YÙ-°-\-’. C’ YÙŸ-Ui-P-Xj-ßu C˚P-̇ V-Ÿs[

ÁWl-TÙo-̊ Y˚V R˚P-̆ Nn-°-\-’. ̇ UL-Íh-Pj-ßu C˚P-̇ V-

Ÿs[ ÁWl TÙo˚Y ™L-‹m œ˚\-YÙ-́ -⁄k-RÙp ARÙ-Y’

J⁄ °˙XÙ ¡h-P˚WÆP-‹m œ˚\-YÙ-´-⁄k-RÙp AR˚]

Í”-T≤ (Fog) Gu-flm, ÁWl-TÙo˚Y J⁄ °˙XÙ-¡h-P˚W

ÆP-‹m Aß-L-UÙ-́ -⁄k-RÙp ̆ Up-≠V T≤-Íh-Pm (Mist) G]-

‹m A˚Zd-Ll-T-”-°-\-’. œ∞o-LÙ-Xj-ßp Ht-T-”m T≤-Íh-

Pj-ß-]Ùp YP-Ck-ß-VÙ-Æp ÆUÙ] ®˚X-Ve-Ls Rt-LÙ-≠-L-

UÙL ÍPl-T-”-Y-’i”.

◊˚Ll-T-≤-Íh-Pm(Smog)

˘RÙØt-NÙ-̊ X-Ls ®˚\kR Tœ-ß-

L-∞p ◊˚L-Ÿm T≤-Íh-P-ÿm

LXk’ ◊˚Ll-T-≤-Íh-Pm Gu\

YÙŸ-Ui-PX ®˚X E⁄-YÙ-°-\-’,

C’ ˙TÙd-œ-Y-Wj-ßtœ C˚P-Îfl

Ht-T-”j-’-Y’ Ei”.

˙ULe-Ls (Clouds)
YÙŸ-Ui-P-Xj-ß-¤s[ ˘Up-≠V Á—l-T-P-Xe-L˚[ ˚UV-UÙ-Ld ˘LÙi”

øWÙÆ —⁄e-œ-R-X-˚Pk’ ˙ULe-Ls E⁄-YÙ-°u-\] Gu-T˚R A±k-æo-

L[pXYÙ. Cq-YÙfl E⁄-YÙ-œm øoj-’-∞-L-∞u A[‹ HL-̇ R-Nm 0.001 ˘N.

¡h-P-⁄d-œm œ˚\-YÙ-œm. G]˙Y RÙu A˚Y ∏˙Z YWÙ-Up YÙŸ-UiPXj-

ßp Re° ®t-°u-\-]. BLÙ-Vj-ßp øe-Ls Tp-̇ Yfl Y˚L-VÙ] ˙ULe-L-

˚[l TÙoj-ß-⁄l-¿o-Ls Ap-XYÙ?. Y•Ym, EV-Wm B°VYt±u A•l-T-

˚P-́ p ˙ULe-L˚[ Y˚Ll-T-”j-R-XÙm.

E˚\-T≤

TPm 1.11

T≤-Íh-Pm

TPm 1.12
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Y•-Yj-ßu A•l-T-˚P-´p ˙ULe-L˚[ SÙuœ Y˚L-VÙLl

©¨d-L-XÙm.

£\œ ̇ ULe-Ls: ß]-ÿm LÙQl-T-”m ̆ R∞-YÙ] YÙŸ-UiPXj-

ßp ™L EV-Wj-ßp ˘Up-≠V C\-œd Lh-” ˙TÙX LÙQl-T-”m.

A”dœ ̇ ULe-Ls: RÙrkR YÙŸ-Ui-P-Xl Tœ-ß-L-∞p APoj-ß-VÙ]

A”d-œ-L-[Ù-Ld LÙQl-T-”m Cj-R-̊ LV ̇ ULe-Ls TÙo-̊ Y-̊ Vj R˚P

˘Nn-Y-RÙp BLÙV ÆUÙ-]e-Ls ÆTj-’d-œs-[Ù-°-\’.

œÆ-̇ U-Le-Ls: ̇ Up-̇ SÙd-°V ̆ Yl-Tf NX-]m LÙW-Q-UÙL E⁄-

YÙ-°u\ C\-œd Lh-”-Ls ̇ TÙXd LÙQl-T-”m Cq-Y˚L ̇ ULe-

Ls ˘Ne-œj-RÙL œÆk-ß-⁄d-œm.

U˚Z-̇ U-Le-Ls: RÙr-YÙ] YÙŸ-Ui-P-Xl Tœ-ß-L-∞p LÙQl-

T-”m C⁄iP U˚Z ˙ULe-L-s. øo-’-∞-Ls APoj-ß-VÙ-Ld

LÙQl-T-”-Y-RÙp C’ „¨V J∞-̊ Vd LPj-ß-Æ-PÙ-Up C⁄iP

®\j-ßp LÙQl-T-”-°-\’.

˙U˙X Æ[d-Ll-Th-”s[ ˙ULe-Ls ˘TÙ’-YÙL R≤j-R-≤-VÙL

LÙQl-T-”-Y-ßp-̊ X. Tp-̇ Yfl Y˚L ˙ULe-Ls Jufl ˙Nok˙R

˘T⁄m-TÙ-¤m LÙQl-T-”-°-\-’. G”j-’d-LÙh-PÙL œÆ Ut-flm

U˚Z ̇ ULe-Ls Ju-\ÙLd LXk’ LÙQl-T-”m ̇ TÙ’ AYt˚\

œÆ-U˚Z ˙ULe-Ls Gu-\-̊ Zd-°-̇ \Ùm.

YÙ]j˚R Et-fl-̇ SÙd° Tp-̇ Yfl ̇ ULe-L˚[ C]m Li”

˘LÙs[ ÿVt£ ˘Nn-Ÿe-Ls.

˙U˙X Æ[d-Ll-Th-”s[ ˙ULe-Ls Tp˙Yfl EVWjßp

˚Yj’ E⁄l˘Tfl°u\]. EVWj-ßu A•l-T-̊ P-́ p ˙ULe-

L˚[ SÙuœ Y˚L-VÙLl ©¨d-L-XÙm.

$ ™L EV-Wj-ßp LÙQl-T-”m ˙ULe-Ls (High Clouds -
20000 ÿRp 40000 ft)

$ C˚Pl-ThP EV-Wj-ßp LÙQl-T-”m ˙ULe-Ls

(Medium Clouds - 7000 ÿRp 20000 ft)

$ ™Lj RÙrkR EV-Wj-ßp LÙQl-T-”m ˙ULe-Ls(Low Clouds - <7000ft)

$ ∏Ø--⁄k’ ˙Up-Y˚W ˘Ne-œj-RÙ-Lj ˘RÙP-WÙ-Ld LÙQl

T-”m ̇ ULe-Ls (Clouds with great vertical extent - 2000
ÿRp 30000 ft)

TPm 1.13 £\œ ˙ULe-Ls

TPm 1.14 A”d-œ-̇ U-Le-Ls

TPm 1.15 œÆ-̇ U-Le-Ls

TPm 1.16 U˚Z ̇ ULe-Ls

øWÙÆ —⁄e-œ-R-¤dœ Eh-Th” ˙ULe-L-[ÙL UÙfl-°u-\] Gu-T-˚Rj ˘R¨k’ ˘LÙi-ºo-L-

[pXYÙ? Cj-R-̊ LV øoj-’-∞-Ls ©u-]o Gj-R-̊ LV UÙt-\e-Lfidœ Eh-T-”-°-\’ Gu-T-̊ Rl

TÙol-̇ TÙm.



NÍL A±-Æ-Vp II

20 Yœl◊ IX

˘TÙØ-Rp (Precipitation)
˘RÙPof-£-VÙ-Lf —⁄e-œ-Rp S˚P-̆ T-flm ˙TÙ’ ˙ULe-L-∞p Es[ øoj-’-∞-L-

∞u A[‹ ·”-°-\-’. ◊Æ-¬ol◊ Nd-ß˚V Gßoj’ ®t-L-ÿ-•-VÙR ®˚X-́ p

˙ULe-L-∞-≠-⁄k’ øoj-’-∞-Ls Æ”-Th”, A’ Tp-̇ Yfl Y•-Ye-L-∞p ◊Ædœ

Yk’ ˙N⁄-°-\-’. Cf-̆ N-Vp-TÙh-̊ Pl ˘TÙØ-Rp G] A˚Zd-°-̇ \Ùm.

TPe-L˚[ Et-fl-̇ SÙd-œe-Ls.

U˚Z

T≤-˘TÙ-Ø-Rp BXe-Lh• U˚Z

C˚Y ˘TÙØ-R-≠u Tp-̇ Yfl Y•-Ye-L-[Ù-œm.

˘TÙ’-YÙL ̆ TÙØ-Rp S˚P-̆ T-fl-Y’ øoj-’-∞-L-∞u Y•-Yj-ßp Bœm. C’˙Y

U˚Z (Rain) G]l-T”m. YÙŸ-Ui-PX ˘Yl-T-®˚X Èw-¥-Vm •°¨ ˘Np-£-V-

£t-œm  œ˚\-YÙ-œm ˙TÙ’, ˘TÙØ-Rp ˘Up-≠V T≤l T•-Le-L-[Ù-Ll ◊Æ-

´p Yk-R-̊ P-°-\-’. C’ T≤l-̆ TÙ-Ø‹ G]l-T-”-°-\’ (Snowfall).

£X NU-Ve-L-∞p ˙ULe-L-∞-≠-⁄k’ Æ”-ThP øoj-’-∞-Ls YÙŸ-Ui-P-Xj-ß-

¤s[ œ∞-WÙ] A”d-œ-L-∞u YØ-VÙ-Ld LPk’ ˙TÙL ˙S¨h-PÙp, A˚Y

œ∞of-£-V-̊ Pk’ E˚\k’ T≤d-Lh-•-L-[ÙL ◊-Æ˚V Yk-R-̊ P-°-\-’. Cj-R-

˚LV U˚Z ˘TÙØ-R˙X BXe-Lh• U˚Z G]l-T-”-°-\’ (Hail stones).

Ee-L-fidœ ™L-‹m TZd-L-UÙ] ˘TÙØ-Rp Y•-Ym G’?
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U˚Z-́ u Y˚L-Ls

GqY˚LL∞˘XpXÙm U˚Z EiPÙ-°\’

GuT˚R Etfl LY≤ŸeLs.

TPm 1. 20 I LY≤jæoL[pXYÙ. LP-≠≠⁄k’

øWÙÆ ®˚\kR LÙtfl L˚W ˙SÙd° ≈—°\’.

©u]o U˚XfN¨‹-Ls YØVÙL EVok’

œ∞of£V-˚Pk’ —⁄e° ˙UL Y•Ym

˘Tfl°\’. LÙt˚\ Gßo˘LÙsfim U˚Xf

N¨‹L-∞p ·”Rp U˚Z °˚Pd-œm ˙TÙ’

U˚X-´u Ufl-Td-Lj-ßp Y\iP LÙtfl

≈—YRÙp Aeœ U˚Z °˚PlTßp˚X. CqÆ-

Rm EiPÙœm U˚Z˚V U˚XNÙo U˚Z G]

A˚Zd°˙\Ùm. (orgraphic rainfall) U˚Z

°˚Pd-LÙR U˚Z´u UflTdLl Tœß˚V

U˚Z®Zp Tœß ( Rain shadow region) G]

A˚Zd°-˙\Ùm.

˙LW-[j-ßp ̆ Ru-̇ Ut-œl T⁄-Yd LÙtfl

U˚Z °˚Pd-œm ˙TÙ’, R™r-SÙh-•u

˙Ut-œl Tœ-ß-L-∞p Cm-U˚Z °˚Pl-T-

ßp˚X GR-]Ùp?

®X-S-”d-̇ LÙh” LÙX-®˚X £\l-◊-L-̊ [l Tt±

øe-Ls T•j-ß-⁄d-°-»o-L-[p-X-YÙ. EVokR ̆ YlT-

®-̊ X-Ÿm, GpXÙ SÙhL-∞-¤m ©t-T-L-≠p ˘Tn-

Ÿm U˚Z-Ÿm Al-T-œ-ß-́ u R≤f-£-\l-◊-L-[Ù-œm.

·”-Rp ˘Yl-T-U-̊ Pk’ LÙtfl „PÙ° Æ¨k’

˙U˙X G›-°-\’.

Cj-R-̊ LV ̆ Yl-Tl TW-Yp ̆ NVp-

TÙh-•u ˘TVo Gu]?

YÙŸ-Ui-PX ˘Yl-Tj-RÙp Æ -̈Y-̊ Pk’ ˙Up-̇ SÙd° G›m LÙtfl œ∞of-

£-V-̊ Pk’ —⁄e° œÆ ˙ULe-L-[ÙL E⁄-YÙ-°-\-’. A˚Rj ˘RÙPok’ C•-

™u-]-¤-Pu U˚Z ˘Tn-°-\-’. ˘TÙ’-YÙL ©t-T-L-≠p ˘Tn-Ÿm Cm-U˚Z

øiP-˙SWm ˘Tn-Y-ßp-˚X. Cj-R˚LV U˚Z ˘Yl-Tf-N-X] U˚Z

TPm 1.21 ˘Yl-Tf NX] U˚Z

˘Yl-Td

LÙtfl

TPm 1.22  LPpNÙo U˚Z

˘Yl-Td

LÙtfl

œ∞oLÙtfl

U˚X-NÙo U˚Z

DWl-TRm

®˚\kR

YÙŸ

TPm 1.20
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(Convectional rain) G] A˚Zd-Ll-T-”-°-\-’. ˘Yl-Tf NX] U˚Z ˘YlT

Ui-P-Xe-L-∞p J⁄ NÙRÙ-WQ ˙LÙ˚Pd-LÙX ®Lr-YÙ-œm..

L˚Wd-œm LP-¤d-œm ˙U˙X Es[ YÙŸ-Ui-PX ˘Yl-T-®˚X UÙfl-TÙh-•-

⁄d-œm.-L-P-≠u ˙Ut-T-œ-ß-́ -¤s[ LÙtfl LPt-L-̊ Wl Tœ-ß-L-∞p ˚Yj’

L˚Wd-LÙt-fl-Pu ˙UÙ’m ˙TÙ’ ˘Yl-Td LÙtfl ˙Up-̇ SÙd° Rs-[l-T-”-°-\-’.

A˚Rj ̆ RÙPok’ ̇ ULe-Ls E⁄-YÙ° U˚Z ̆ Tn-°-\-’. Cm--U-̊ Z˚V LPp-

NÙo-U˚Z (Border rain) G] A˚Zd-°-̇ \Ùm

◊Æ Gu-‡m SÙm YÙ›m E -́⁄s[ °W-Lj-ßp LÙQl-T-”m A˚]j’j

’•l-◊-L-˚[-Ÿm ˘NVp-T-”j-’-Y’ „¨-Vu Bœm. E´o Ui-P-Xj-ßu

®˚Xl-˙Tfl „¨V Nd-ß-´˚] ˙SW-•-VÙ-L˙YÙ U˚\-ÿ-L-UÙ-L˙YÙ TVu-T-

”j-ß˙V A˚U-°-\-’. ◊Æ-́ p RÙY-Wm Ut-flm E -̈́ -]e-L-∞u TW-Yp „¨V

Ndß °˚Pl-T-̊ Rl ˘TÙflj˙R LÙQl-T-”-°-\-’. U≤R YÙrd-̊ L-́ -¤m Ak-

® -̊X˙V LÙQl-T-”-°-\-’. E -̈́ -]e-L-∞u ®˚X-̇ Tt-±tœ Cu-±-V-̊ U-VÙR

A˚]j’ YÙŸ-Ui-PX ®Lr-‹-L-̊ [-Ÿm Lh-”l-T-”j-’-Y’ „¨V Nd-ß-VÙ-

œm. „ -̈V-≤-≠-⁄k’ °-̊ Pd-œm Nd-ß-̊ Vj ˙R˚Y-VÙ] A[-Ætœ TVu-T-

”j-R-‹m ·”-R-XÙ-]-̊ Rj ß⁄l© A‡l-◊-Y-Rt-œm CVt-̊ L-́ -̇ X˙V ARt-

LÙ] YØ-ÿ-̊ \-Ls Es-[].

„¨V ̆ Yl-Tm, ◊Æd Lßo-≈f— ̇ TÙu\ Nd-ßf ̆ NVp-TÙ-”-L-∞p £±V ÿWi-

TÙ-”-Ls Ht-Th-PÙ-¤m A’ ◊Æ ˙Ut-T-Wl-©p LÙQl-T-”m NWÙ-N¨ ˘Yl-T-®-

˚X-́ p UÙt-\e-L˚[ E⁄-YÙd-œm. Uh-”-Up-XÙ-Up, E -̈́ -]e-L-∞u ®˚X-

˙Tt-±tœ Af-—-flj-R˚X E⁄-YÙd-œm. YÙŸ-UiPX ˘Yl-T-®-̊ X-́ p UÙt-

\e-L-fid-œd LÙW-Q-UÙ] U≤-R-≤u ˘NVp-TÙ-”-L-̊ [l Tt± øe-Ls T•j-ß-

⁄d-°-»o-L-[p-XYÙ? CVt-̊ Ldœ ÿW-QÙ] Aj-R-̊ LV ̆ NVp-TÙ-”-L˚[ SÙm

Lh-”l-T-”j-R-XÙm. Sm-ÿ˚PV Y⁄e-LÙXj R˚X-ÿ-˚\-´-]-⁄d-LÙL SU’

◊Æ˚V SÙm TÙ’-LÙl-̇ TÙm.

ÿd-°V Lt-\p A˚P-‹-L-∞p Eh-T-”-T˚Y

$ YÙŸ-Ui-P-Xj-ßp ˘Yl-Tl TW-Yp ˘NVp-TÙ-”-L˚[ Æ[d-œ-°u-\-]o.

$ Au-\ÙP ˘Yl-Tf NU®-˚Xf ˘NVp-TÙ”/ ˘YlT Th-˘_h TPm

Y˚Wk’ Æ[d-œ-°u-\-]o.

$  AßL ̆ Yl-T-®˚X Ut-flm œ˚\kR ̆ Yl-T-®-̊ X-̊ Vl TVu-T-”jß

Au-\ÙP ˘YlT ˙Yfl-TÙ” Ut-flm Au-\ÙP NWÙ-N¨ ˘Yl-Tm LQd-

°-Pl-T-”-°-\-’.

$ NU-̆ Yl-Td ̇ LÙ”-L˚[ Bn‹ ̆ Nn’ ̆ Yl-Tl Te-∏h-̊ Pl Tt±V

A±‹ E⁄-YÙd-Ll-T-”-°-\’
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$ ◊Æ ˙Ut-T-Wl-©-¤s[ ˘Yl-Tl Te-∏h•p RÙd-Lm ˘N¤j-’m

LÙW¶Ls Æ[d-Ll-T-”-°-\’.

$ YÙŸ-Ui-PX Ri-Ω-̈ u E⁄-Y-UÙt-\e-Ls ÆY-̈ d-Ll-T-”-°-\’.

$ —⁄e-œ-R-≠u Tp-̇ Yfl Y•-Ye-Ls Ht-T-”-Y-Rt-LÙ] LÙW-Qe-L˚[l

◊¨k’˘LÙs°u\]o.

$ ˙ULe-L˚[ Y˚Ll-T-”jß Ah-P-Y˚Q RVÙ-̈ d-Ll-T-”-°-\’.

$ U˚Z ˘TÙØ-R-≠u Tp-̇ Yfl Y•-Ye-Ls Ei-PÙ-Y-Rt-LÙ] „r-®-

˚X-Ls ˘R∞-‹-T-”j-Rl-T-”-°-\’.

$ E⁄-YÙ-œm ̇ RÙt-\j-ßu A•l-T-̊ P-́ p U˚Z-́ u Tp-̇ Yfl Y˚L-

Ls TPj-ßu ER-Æ-Ÿ-Pu Æ[d-Ll-T-”-°-\’.

Ußl-©-P-XÙm

$ "◊Æ-̇ Ut-T-Wl-©p LÙQl-T-”m ˘Yl-Tl Te-∏h•p Bßd-Lm ˘N¤j-

’m ÿd-°V LÙW¶ Ah-Nd ˙LÙh-•u A˚U-Æ-Pm'. CR˚] Æ[d-œ.

$ YP-TÙß ̇ LÙ[j-ßp NU-̆ Yl-Td ̇ LÙ”-Ls ·”-Rp Y˚[k’ LÙQl-

T-”-°-\’? B]Ùp ˘Ru-TÙ-ßd ˙LÙ[j-ßp A˚Y H\d-œ-˚\V

®X-S-”d-̇ LÙh-”dœ C˚Q-VÙL Es-[] LÙW-Qm ·flL?

$ -NÙo◊ DWl-T-Rm 100% G≤p YÙŸ-Ui-PX ®˚X˚Vl Tt± øe-Ls

A±kR Ei-̊ U-L-̊ [d œ±l-©-”L.

$ ˙Yfl-TÙh-̊ Pd œ±d-L-‹m.

a. T≤j-’-∞-Ÿm E˚\-T-≤-Ÿm

b. ˘Up-≠V T≤-Íh-P-ÿm APoj-ß-VÙ] T≤-Íh-P-ÿm

$ U˚X NÙo U˚Z G‡m L⁄j-̊ Rl TPm Y˚Wk’ Æ[dœ.

˘RÙPo ˘NVp-TÙ-”-Ls

$ ˘YlTl Th-̆ _h˚P Æ[d-œm TPj-̊ Rf NÙoh ̇ Tl-T-̈ p Y˚Wk’

Yœl-©p ˘Y∞-́ -P-‹m.

$ Ck-°-VÙ-Æ-¤s[ ÿd-°V SL-We-L-∞u ˘Yl-T-®-̊ X˚V ®Xl-T-Pj-

ßp œ±d-L-‹m. AYt-fls ̆ TÙ⁄j-R-UÙ]Yt˚\ C˚Qj’ NU-̆ Yl-

Td ˙LÙ”-Ls Y˚WL.
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$ Ee-L-fidœ ™L A⁄-LÙ-̊ U-́ -¤s[ LÙX-®˚X Bn‹ ˚UVj-̊ Rf

TÙo-˚Y-´h” LÙX-®˚X Bn‹ ˘Nn-Ÿm L⁄-Æ-L-∞u ˘NVp-

TÙ”L˚[l ◊¨k’ ˘LÙs-[-‹m.

$ Jn‹ ˙SWj-ßp YÙ]j˚R Et-fl-˙SÙd° Tp-˙Yfl Y•-Ye-L-∞p

LÙQl-T-”m ˙ULe-L˚[ C]m LÙQ ÿVt£ ˘NnL.

$ CkR TÙPl-T-œ-ß˚V A•l-T-̊ P-VÙ-Ld ˘LÙi” ÿ•kR Y˚W-́ p

˙Rok-˘R-”j’ G›-’m Y˚L Æ]Ùd-L-˚[j RVÙo ˘Nn’ Yœl-

©p Æ]Ù• -Æ]Ù ˙TÙh• SPj-R-‹m.
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L”-̊ U-VÙ] ®X-S-”d-Lm Ht-T-”m ˚UVe-Ls

œ±l◊ : £Yl◊ ®\ ◊s-∞-Ls ®˚X-S”dLeL-̊ [d œ±d-°-\’.

◊Æ ß]d ˘LÙi-PÙh-Pj-ßu J⁄ Tœ-ß-VÙ-Ll Ts-∞f NÍL A±-Æ-Vp Ne-

Lj-ßu ®Lrf-£-VÙL "" ◊Æ-´u ®Lr-‹-Ls''Gu\ R˚Xl-©p ˘TÙ⁄h-LÙh£

SPj-ßPj æo-UÙ-≤d-Ll-Th-P-’. ̆ TÙ⁄h-LÙh-£-́ p ̊ Yd-Ll-ThP TPe-L-∞-≠-⁄k’

˙Rok-̆ R-”d-Ll-ThP £X TPe-Ls ∏˙Z ˘LÙ”d-Ll-Th-”s-[].

TPm ˛ 2.1
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TPm ˛ 2.2 : G -̈U-̊ Xl Tœ-ß-Ls

œ±l◊ : £Yl◊ ®\ ◊s-∞-Ls G -̈U-̊ X-L-̊ [d œ±d-°-\’.

TPm ˛ 2.3 : ÿd-°-V-UÙ] U˚Xj-̆ RÙ-Po-Ls

œ±l◊ : Ug-Ns ®\m ˘LÙ”d-Ll-ThP Tœ-ß-Ls U˚Xj-̆ RÙ-Po-L-̊ [d œ±d-°-\’.

Íufl ®Xl-T-Pe-L-∞-¤m Es[ RL-Yp-L˚[ J˙W ®Xl-T-Pj-ßp A˚P-VÙ[l-

T-”j-R-XÙm Ap-X-YÙ. Jq-̆ YÙ⁄ ®Xl-T-Pj-ß-¤m Es[ RL-Yp-L-fidœ ˙Yfl-

˙Yfl ®\e-L-̇ [Ù, £u-]e-L˙[Ù ˘LÙ”dL U\d-Ld ·PÙ-’. CRt-LÙLd ∏˙Z

RWl-Th-”s[ EXL ®Xl-TP Y˚W-T-Pj-̊ Rl (T-Pm 2.4) TVu-T-”j-R-‹m.

Bplv
LÙdL^v

CUVU˚X

©W-…v

˘Y„-ÆVv

˘T≠ U˚X AhXv

U˚XLs

°WÙdLh˙PÙYÙ

B
u

º
v

˘Nuh ˘aXuv

U˚X

˙UÙ˙QÙ˙XÙY

°˙XÙ˙Y

C[m U•l◊ U˚XLs

ÿd°VUÙ] G¨U˚XLs

®XS”dLlTœßLs

˙WÙd∏v
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Cf-̆ N-Vp-TÙh-•u Cfl-ß-́ p øe-Ls Li-”-©-•jR Ei-̊ U-Ls C˚Y Ap-XYÙ?

Ei-̊ U-Ls

$ ◊Æ-́ p £X Tœ-ß-L-∞p ®X-S-”d-Lm ™L Aß-L-UÙL Ht-T-”-°-\’.

$ £X R≤l-ThP Tœ-ß-L-∞p G-̈ -U-̊ X-Ls Aß-L-UÙ-Ld LÙQl-T-”-°u\].

$ U˚X-L-∞u A˚Ul-©-¤m £X R≤j-Ru-̊ U-Ls Ei”.

$ ◊Æ-˙Ut-T-Wl-©p ®X--S-”dL ˚UVe-L-fim U˚X-L-∞u A˚Ul-◊m HL-˙R-Nm

J˙W ÆRj-ßp LÙQl-T-”-°-\’.

$

øe-Ls RVÙo ˘NnR ®XlTPm ∏˙Z ˘LÙ”d-Ll-Th-”s[ TPj-̊ Rl (2.5) ˙TÙu-̇ \-

LÙ-Ql-T-”-°-\’ Ap-XYÙ?

TPm ˛ 2.5 : ÿd-°V ®X-S-”dL Ui-P-Xe-Ls G -̈U-̊ X-Ls, U˚Xj-̆ RÙ-Po-Ls

TPm ˛ 2.4
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®X-S-”dL Ui-P-Xe-L-fim, G -̈U-̊ Xl Tœ-ß-L-fim U˚Xj-̆ RÙ-Po-

L-fim LÙQl-T-”-Y’ HL-˙R-Nm J˙W Tœ-ß-L-∞p Gu-T˚R

®XlTPj˚R Bn‹ ̆ NnR ̇ TÙ’ ̆ R∞-YÙ-Ll ◊¨k’˘LÙiºo-

L-[p-X-YÙ. CRu LÙW-Qm Gu]?

◊Æ-́ u ̇ Ut-◊\ A”d-LÙ] ◊Æ-̇ VÙ” ßP-Y-•-Yj-ßp A˚Uk-’s-[’ Gufl

Ee-L-fid-œj ˘R¨-Ÿm. ◊Æ˙VÙ”m, ◊Æ-Ÿ-˚\-´u ˙Up-T-œ-ß-Ÿm ˙Nok-’-

RÙu L˚W-Ui-P-Xm Gu-T-̊ R-Ÿm øe-Ls A±k-ß-⁄d-°-»o-L-[p-X-YÙ. E˚PkR

ÿh-̊ P-́ u ˘Y∞j ˙RÙh-•-̊ ]l ˙TÙX TXj-’i-”-L-[ÙLd L˚W-Ui-P-Xm

LÙQl--T-”-°-\-’. ◊Æ-̇ VÙ” ÿRp ◊Æ-́ u Eh-◊-\d L⁄-Y˚W Es[ APoj-

ß˚V Jl-©h-”l TÙod-œm ˙TÙ’ L˚W-Ui-P-Xj-ßu APojß ™L-‹m œ˚\-

YÙœm. TX B´WdLQdLÙ] °˙XÙ¡hPo TWlT[‹m AßLThNUÙL 100

°˙XÙ ¡h-Po APoj-ß-Ÿm E˚PV L˚W-Ui-P-Xl Tœ-ß-Ls L˚W-Ui-P-Xj

RL-”-Ls (Lethospheric plates) G] A˚Zd-Ll-T-”-°u-\-]. ˘T -̈V-’m, £±-V-’-

UÙ] Cj-R-L-”-Ls Jq-̆ YÙu-flm ˘T⁄e-L-Pp Ut-flm ˘T⁄e-Li-Pe-L-∞u

Tœ-ß-L∞p APe-°-Ÿs-[’.

  L˚W-Ui-P-Xj-ßu NWÙ-N¨ APojß Gq-Y-[‹?

øe-Ls ˘NnR ®Xl-T-Pf ˘NVp-TÙ-”-L-∞p ®Xl-T-Pj-ßu Eh-T-œ-ß-́ p £X

CVt-̊ L-VÙ] Gp-̊ X-Ls E⁄-YÙ-]˚Rd LY-≤j-æo-L-[p-XYÙ? C˚Y L˚W-

Ui-P-Xj RL-”-L-∞u Æ∞m-◊-L-[Ù-œm. ∏˙Z ˘LÙ”d-Ll-Th-”s[ TPj˚R

Bn‹ ˘Nn’ Tp-̇ Yfl L˚W-Ui-P-Xj RL-”-L˚[ C]m Li-”, AYt-±u

˘TVo-L-̊ [l Th-•-V-≠-P-‹m.

  T£-©d RL”



TPm ˛ 2.6 : L˚W-Ui-P-Xj RL-”-Ls

T£-©d

RL”

˘Ru

A˘U-¨dLj

RL”

Bl-©-¨dLj

RL”

Ÿ˙W-μVj

RL”

YP

A˘U-¨dLj

RL”

Bv-ß-˙W-≠-Vj

RL”
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TPm ˛ 2.7

L˚W-Ui-P-Xj RL-”-Ls G˚Y G]j ˘R¨k’ ˘LÙi-ºo-L-[p-X-YÙ. AYt-±u

TWlT[Æu A•l-T-̊ P-́ p ˘T¨V RL-”-Ls Ut-flm £±V RL-”-Ls G]l

©¨d-L-XÙm. ©≠l-̊ Tu, ˙LÙd-̇ LÙv, SÙv-LÙ, L -̈©-Vu, v˙LÙ-μ-VÙ, A˙W-

©-Vu ÿR-XÙ-]˚Y £±V RL-”-L-[Ù-œm  (Minor plates). ˘T¨V RL-”-Ls

˘UÙjRm H› Bœm. Cßp ™Ll-̆ T-̈ V RL” T£-©d RL” Bœm.

RL-”-Ls SL-⁄-°u-\]

L˚W-Ui-P-Xj RL-”-Ls œZm◊ Y•-Yj-ß-¤s[ Av-R-̇ ]Ùv-©-V-̈ u ˙U˙X

LÙQl-T-”-°-\-’. ◊Æ-́ u Eh-T-œ-ß-́ p LÙQl-T-”m ™L Aß-L-UÙ] ˘Yl-Tj-

ß-]Ùp E⁄-°V ◊Æ E˚\-́ u TÙL-UÙ] TÙ˚\d œZm◊ ®Wk-R-W-UÙL A˚Nk’

˘LÙi˙P C⁄d-°-\-’. TPm 2.7 I Et-fl-̇ SÙd-L-‹m.

J⁄ Y⁄-Pj-ßp NWÙ-N¨ 2 ÿRp 12 ˘Nu-•-¡h-Po Y˚W ˙YLj-ßp RL-”-Ls

SLok’ ˘LÙi˙P C⁄d-°-\ -’. RL-”-L -∞u SL-⁄m ˙YLm Gp-XÙd

LÙXeL∞¤m J˙W A[-Æp C⁄lT-ßp˚X. 580 ™p-≠-Vu Y⁄-Pe-L-fidœ

ÿu-]o RL-”-L-∞u SL-⁄m ˙YLm 30 ˘Nu• ¡h-Po Y˚W C-⁄k-R’ G]

Bn-‹-Ls œ±d-°u-\].
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L˚W-Ui-PXj RL-”-L-∞u TX Y˚Lf NX-]e-L-̊ [d ∏˙Z RWl-Th-

”s[ TPe-L-̊ [ ( TPm 2.8) Etfl ˙SÙd° Li-”-©-•d-L-‹m.

Ju-±-̊ ]-Ÿm Æ∞m-◊-Ls: RL-”-Ls

Ju-fld-̆ LÙufl ˘S⁄e° Y⁄-Rp.

ÆX-°f ˘Np-¤m Æ∞m-◊-Ls:

RL”Ls Ju-fld-̆ LÙufl ÆX-°f

˘Np-¤-Rp.

A.

B.

1921 ˛Cp Bp-Toh ˘Yd-]o Gu\ ˘_o-UÙ-≤V LÙX-®˚X A±-Æ-V-XÙ-[o ˘T⁄e-L-Pp-Ls

SLo-Rp Gu\ L⁄j˚R ˘Y∞-́ h-PÙo. ™p-≠-Vu Y⁄-Pe-L-fidœ ÿu◊ Cl-̇ TÙ’ LÙQl-T-

”m Gp-XÙl ˘T⁄e-Li-Pe-L-fim Ju-\Ù-Lf ˙Nok’ " TÙg£VÙ' Gu\ ™Ll-̆ T-̈ V Li-P-

UÙL C⁄k-R’ G]-‹m AR-̊ ]f —t±  " TÙk-R-XÙ^Ù' Gu\ ˘T⁄e-L-Pp C⁄k-R’ G]-‹m

AYo YÙßh-PÙo. ©u-]o ˘T⁄e-Li-Pe-Ls Eh-T-”m Tœß ˘T⁄e-L-Pp-L-∞u A•j-Rh-

•u ˙Ut-T-œß YØ-VÙ-L,  ˘U’-YÙL ÆX-°f ˘Nufl TX ™p-≠-Vu Y⁄-Pe-L-[Ù-Lj Rt-̇ TÙ-

˚RV ®˚X˚V A˚Pk-’s[] Gufl AYo Efl-ß-Ÿ-Pu ·±-]Ùo.

Jq-̆ YÙ⁄ 500 ™p-≠-Vu Y⁄P C˚P-̆ Y-∞-L-∞p ◊-Æ-́ p GpXÙ ˘T⁄e-Li-Pe-L-fim TX

˙Y˚[-L-∞p Jufl ˙N⁄-°u-\] Gufl £X N¡T LÙX  Bn-‹-Ls ·fl-°u-\-]. L˚P-£-VÙL

200  ™p-≠-Vu Y⁄-Pe-L-fidœ ÿu◊ " TÙg-£VÙ' ˙RÙu-±-V-RÙ-Ld L⁄-Rl-T-”-°-\-’. ¡i-”m

J⁄ ˘T⁄e-Li-P-m E⁄-YÙL Cu-‡m  300 ™p-≠-Vu Y⁄-Pe-Ls ˙R˚Yl-T-”m!

S›-Æf ˘Np-¤m Æ∞m-◊-Ls : RL-”-Ls

Ju-fld-̆ LÙufl EWÙnk’ S›-Æf

˘Np¤-Rp.

C.

TPm 2.8

NÍL A±-Æ-Vp B£-̈ -̊ V-́ u ER-Æ-Ÿ-Pu RL-”-L-∞u SLo-Rp Tt-±V A≤-̇ U-̀ u

≈•˙VÙ IT@School Edubundu Æp PhET.in G‡m C˚Q-V-R-[j-ßp LÙQ-‹m.

˘T⁄e-Li-Pe-L-∞u SLo-Rp ˘LÙs˚L

RL”

Av-R-˙]Ùv-©-Vo

RL”

RL”

RL”

RL”

Av-R-˙]Ùv-©-Vo
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 .......................... Æ∞m◊  .......................... Æ∞m◊
TPm ˛ 2.9 A

B.A.

RL-”-L-∞u NX-]e-L-∞u TV-]Ù-Lj RL-”-L-∞u Æ∞m-◊-L-∞p TXRWl-ThP

®X A˚Ul-◊-Ls E⁄-YÙd-Ll-T-”-°u-\].

Ju-±-̊ Q-Ÿm Æ∞m-◊-Ls

TPm 2.9 A. ´p U•l◊ U˚X-L-∞u ˙RÙt-\j-̊ Rd LY-

≤j-æo-L-[p-X-YÙ. Ju-±-˚Q-Ÿm Æ∞m-◊-L-∞p U•l◊

U˚X-Ls E⁄-YÙ-°u\] G”j-’d-LÙh-PÙ-L, Ck-ß-Vu RL”

Ut-flm Î˙W-μ-Vu RL-”d-œm C˚P-́ p E⁄-YÙ] U•l◊

U˚Xj ˘RÙPo CU-V-U-̊ X-VÙ-œm.

Gk-̆ RkR RL”L-∞u Æ∞m-◊-L-∞p EX-°u

ÿd-°V U•l◊ U˚Xj ˘RÙPo-Ls E⁄-YÙ-

°-Ÿs-[]?

Ju-±-̊ ]-Ÿm RL-”-L-fid-œ-°-̊ P-́ p APojß ˙Yfl-TÙ”

C⁄d-œ-UÙ-]Ùp, APojß ·•V RL-”, APo-jß œ˚\kR

RL-h•u A•-́ p BZj-ßtœf ˘Np-°u-\-’. Cj-R-̊ L˚V Ui-P-Xe-Ls Ír-

°f ˘Np-¤m Ui-P-Xe-Ls(Subduction zones)Gufl A˚Zd-Ll-T-”-°u-\-].

Ír-°f ˘Np-¤m Ui-P-Xe-L∞p ˘T⁄e-L-Pp œØ-Ls Ht-T-”-°u-\-]. T£-©d

˘T⁄e-L-P-≠p Es[ NÙXg-No œØ CRtœ G”j-’d-LÙh-PÙ-œm. CRtœd LÙW-

Q-UÙ] RL-”-Ls G˚Y-̆ V] ˙R”-Rp SPjß A±k’ ˘LÙs-̇ YÙm.

TPm ˛ 2.9 B

U•l◊ U˚X-Ls

Ju-±-˚]-Ÿm RL”-L∞p R˚W-

Ui-PXj RL-”-L-∞u A›j-Rj-

ßu LÙW-Q-UÙL TÙ˚\ A”d-œ-L-

fidœ U•l◊ (Folding) Ht-T-”-°-\-

’. CRu Í-Xm E-⁄YÙ-œm U˚Xj-

˘RÙ-Po-Ls U•l-◊-U-̊ Xj ˘RÙPo-

Ls G]l-T-”m(Fold mountains).
CU-V-U-̊ X, Bp-Tv,- Bu-•v,-

Ah-Xv Gu-T] U•l◊ U˚Xj

˘RÙPo-L-[Ù-œm.

RL-”-L-∞u NX-]j-RÙp E⁄-YÙ] £X ®X A˚U-Tl-◊-L-∞u TPe-Ls ( TPm 2. 9)

∏˙Z RWl-Th-”s-[-]. A˚Y Gj-R-̊ LV RL-”-L-∞u Æ∞m-◊-L-∞p LÙQl-T-”-°u-\]

Gu-T-̊ Rd Li-P-±-Ÿe-Ls
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ÆX-°f ˘Np-¤m Æ∞m-◊-Ls

TPm 2.9 B  ´p Bl-©-̈ dLj RLh•tœm ˘Ru

A˘U¨dLj RLh•t-œm C˚P-́ -¤s[ Æ∞m◊

GkR Y˚L-̊ Vf ˙Nok-R’ G]l TÙ⁄e-Ls, Ah-

XÙi-•d ˘T⁄e-L-P-≠p HL-̇ R-Nm 14000 °. ¡h-

Po ø[j-ßp ̆ Ru YPdœj ß˚N-́ p J⁄ U˚Xj-

˘RÙ-Po E⁄-YÙ-°-Ÿs-[-’. Uj-ßV Ah-XÙi-•d

U˚Xj-̆ RÙ-Po G] A˚Zd-Ll-T-”m C’ ˙U˙X

·\l-ThP C⁄ RL-”-L-∞u Ju-±-̊ Ql-TÙp E⁄-

YÙ-°-Ÿs-[-’. RL-”-Ls Ju-fld-̆ LÙufl ALufl

˘Np-Y-Ru TX-]ÙL CYt-±t-°-˚P-˙V-Ÿs[

TÙ˚\d œZm◊ ̆ Y∞˙V Yk’ œ∞of-£-V-̊ Pk’

E˚\k’ U˚Xj-̆ RÙ-Po-L-[ÙL UÙ±-Ÿs-[-]. Cj-R-

˚LV U˚Xj-̆ RÙ-Po-L-̊ [l ̆ T⁄e-L-P-X• U˚Xj-

˘RÙ-PoLs G]l ˘TÙ’-YÙL A˚Zl-To.

S›-Æf ˘Np-¤m Æ∞m◊-Ls

RL-”-Ls Ju-̇ \Ù-̆ PÙufl EW£ S›-Æf ˘Np-¤m Æ∞m-

◊-L-∞p ˘TÙ’-YÙL ®X A˚Ul-◊-Ls E⁄-YÙY-ßp-̊ X.

B]Ùp Cj-R-̊ LV TÙ˚\-Ls ©[-‹l Tœ-ß-L-[Ù-œm. YP

A˘U-̈ d-LÙ-Æ-¤s[ NÙu Bu-•-̈ -VÙv ©[-‹l-Ts-[j-

RÙdœ CRtœ G”j-’d-LÙh-PÙ-œm. TPm 2.9 C) RL-”-L-∞u

Æ∞m-◊-L∞p ˘TÙ’-YÙL ®X-S-”d-Lm G -̈U-̊ X-Ls ©[-

˙Yt-T-”-Rp ̇ TÙu-\-̊ Y ̆ Y∞l-T-”-°u-\-]. CRt-œd LÙW-

Qm ©\ CPe-L˚[ Jl-©-”-̊ L-́ p RL-”-L-∞u Æ∞m-

◊-Ls ˘TÙ’-YÙLl TXm œ˚\k-R-R-]Ù-XÙ-œm,

◊Æ-̇ Ut-T-Wl-©p ˘T¨V A[-Æ-¤s[ ®Xj-̇ RÙt-\e-

L[Ù-], U•l-◊ -U -˚Xj ˘RÙPo-Ls, ¿P-È-™-Ls,

G¨U˚XLs ˙TÙu-\˚Y RL-”-L-∞u NX-]j-RÙp

HtT”m Su-̆ LÙ-̊ P-L-[Ù-œm. RL-”-L-∞u NX-]-Up-XÙ’

˙Yfl Gk-̆ RkR Nd-ß-Ls ◊Æ-̇ Ut-T-Wl-©p UÙt-\e-L˚[

Ht-T-”j-’-°u-\] Gufl TÙod-L-XÙm.
TPm 2.9 C

LP-X-•l TW-Y-¤m TÙ˚\-L-∞u YV’m

ÆX-°f ̆ Np-¤m Æ∞m-◊-Ls YØ-VÙL ̇ Ut-

T-Wl˚T Yk-R-̊ P-Ÿm TÙ-̊ \d œZm◊ RL-”-

L-∞u Æ∞m-◊-L-∞p œ∞of-£-V-˚Pk’

E˚\-Y-Ru TX-]ÙLl ◊ßV LPp-R-̊ W-Ls

E⁄-YÙ-°u-\] Ck-®-Lr˚Y LPp R˚W-T-W-

Yp (Sea floor spreading) Gu-°-˙\Ùm.

CR]Ùp RÙu EX-°p  200 ™p-≠-Vu Y⁄-

Pe-L-fid-œm ˙UXÙ] TZ-̊ U-Ÿs[ LPp-

R-̊ W-Ls Cp-̊ X. B]Ùp Li-Pj R˚Wl

TÙ˚\-Ls ˘T⁄m-TÙ-¤m 2000 ™p-≠-Vu

Y⁄-Pj-ßt-œm TZ-̊ U-VÙ-]˚Y G]d Li-

”-©-•dLlTh-”s-[’.
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-◊-Æ-́ u ˙Ut-T-Wl-©p ˘T⁄m-TÙ-XÙ] A˚Ul-◊-L-fim Cq-YÙ-\Ù] ◊Æf NX-

]e-L-∞u Su-̆ LÙ-̊ P-̇ V. ◊Æf NX-]e-L-∞u TV-]ÙLl ◊Æ Kh-•u £X Tœ-

ß-Ls EV-W-‹m. (Upliftment) £X RÙrk’ ˙TÙL-‹m (Subsidence) ˘Nn-°u-\].

RL-”-L-∞u NX-]e-Ls Gu-T’ ™L-‹m ˘U’-YÙL S˚P-̆ T-fl-Y-RÙ-œm. øiP

LÙX A[-Æp ˘Y∞l-T-”m Cj-R-̊ LV NX-]e-L˚[ ÆP U≤R Yod-Lj˚R

Aß-Lm TÙßl-◊s-[Ùd-œ-Y’ Aß-̇ Y-L-UÙ-]f NX-]e-L-[Ù-œm. G -̈U-̊ X-L-fim

®X-S-”d-Le-L-fim Aß-̇ Y-L-UÙ-]f NX-]e-L-fidœ G”j-’d-LÙh-”-L-[Ù-œm.

®-X-S-”d-Lm (Earthquake)

2015 Hl-Wp 25  Bm ˙Rß Si-T-Lp ˙Y˚[-́ p SÙu G]’
Si-To-L-fi-Pu LÙj-Ui” SLW ≈ß-L-∞p SPk-’-̆ LÙi-•-⁄k-
˙Ru. æº-̆ W] Ge-L-fidœ ÿu-]Ù-≠-⁄kR ™L EV-WUÙ] Lh-•-
Pe-Ls C•k’ R˚W-Uh-P-UÙ-Lj ˘RÙPe-°-]. SÙe-Ls ®u-±-
⁄kR CPm Fg-N-̊ Xl ˙TÙp ∏r ˙SÙd-°f ˘Np-Y’ ˙TÙp
˙RÙu-±-V-’. Lh-•-Pe-L-∞-≠-⁄k’ ̆ Ne-Lp-Ls Ut-flm Á—-L-fim
U˚Z ˙TÙX Æ›k-R-].-A-Yt-±-≠-⁄k’ Rl-©f ˘Np-Y’ ™Ld L•-
]-UÙL C⁄k-R-’. Rl-©-̇ VÙ• ˘NpX CV-XÙR Y˚L-́ p NÙ˚X-
L-∞p HWÙ-[m œØ-Ls Ht-Th-•-⁄k-R-]. ÿk-ßV SÙs SÙe-Ls
Re-°-́ -⁄kR Æ”ß ˘UÙj-R-UÙL C•k’ R˚W-Uh-P-UÙ°´⁄k-R-’.-
Cj-R-⁄-Qm UW-Qj-ßt-œm YÙr-‹d-œm C˚P-´-XÙ] AÈoY
®™Pe-L-̆ [] SÙu EQok-̇ Ru.
G]’ Li-Ls Sm-T-ÿ-•-VÙ-Rd LÙh-£-L-̊ [d Li-P-]. Nt-fl-̇ S-
Wj-ßtœ ÿu◊ Y˚W U˙]Ù-L-W-UÙ-Ld LÙh-£-V-∞jR SL-Wj-ßu
˘R⁄d-Ls ©[-‹-Ls Ht-Th” œØ-L-[ÙL UÙ±-́ -⁄k-R-]. C•k’
≈rkR Lh-•-Pl ˘TÙ⁄h-Ls SL-Wj-ßp Tp-˙Yfl CPe-L-∞p
œu-fl-L-[Ù-Ld œÆk’ °Pk-R-]. G]’ ®˚]˚Y CZk’ Æ”-
˙Y˙]Ù Gufl G]d-œj ̇ RÙu-±V AkR ̇ SWj-ßp £±’ ̆ RÙ˚X-
Æp Á— Ui-P-Xe-L-fidœ C˚P-́ -≠-⁄k’ TZd-L-™p-XÙR J⁄
U≤-Ru G-›k’ Yk’ Gu˚] Cfld-L-UÙ-Ld Lh-•l ©•j’
©u-]o U°rf-£-Ÿ-Pu G’-‹m ˙TNÙ-Up LPk’ ˘Nu-\Ùu. Æß
YNj-RÙp E´o ©˚Zj-RRu U°rf£.

Eh-◊-\f NX-]e-Ls(Endogenic
forces)

˘Y∞l-◊-\f NX-]e-Ls

(Exogenic forces)

˘U’-YÙ] NX-]m

(Diastrophic movement)
Aß-̇ Y-L-UÙ] NX-]m

(Sudden movement)
G.”: ®X-S-”d-Lm (Earthquakes)

G.”: G -̈U˚X ˘Y•j-Rp

(Volcanic eruption)

◊Æf-N-X-]e-Ls(Earth Movements)

G.”: RL-”-L-∞u NX-]m
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˘`¨e ̇ PÙo¥ G‡m TV¶ ̇ STÙ[ ®X-S-”d-Ljßu

˙TÙ’ R]dœ Ht-ThP A‡-T-Yj-̊ Rf NÙh£-V-UÙ-Ld

·±-V’ RÙu øe-Ls ˙U˙X YÙ£jR Tœß.

˘T⁄m-TÙ-¤m ®X-S-”d-Lj-ßu ˚UVl Tœ-ß-VÙL

Æ[e-œ-Y’ RL-”-L-∞u Æ∞m-◊-L-∞-XÙ-œm Gu-

T-̊ Rl ◊¨k’ ˘LÙi-ºo-L-[p-XYÙ? ®X-S-”dLm

Gu-\Ùp Gu]?

◊Æ-́ u BZj-ßp RL-”-L-∞u NX-]j-ßu TX-]ÙL

TÙ˚\-L-∞u CP-UÙt-\m Ut-flm ©[‹ Ht-T-”-

°u\]. CjR-̊ LV Nk-Rol-Te-L-∞p ◊Æ-́ u L˚W-

Ui-P-Xj-ßp æº-̆ W] ™Ld L•-]-UÙ] A›j-Rm

Ht-T-”-°-\-’. C’ ˙Re° ®t-œm øol-T-Wl-©p AßL

G˚P-Ÿs[ J⁄ ˘TÙ⁄s Æ›m ˙TÙ’, ˘TÙ⁄s

Æ›kR CPj-ß-≠-⁄k’ Yh-P-Y-•-Æp Ht-T-”m

A˚X Aßo-‹-Ls øol-T-Wl◊ ÿ›-Y-’m TW-‹-Y’

˙TÙX ®X S”dL Aßo-‹-Ls Ei-PÙ-°u-\-].  Cq

Aßo-‹-Ls ◊Æ-´u ˙Ut-T-Wl-©p ˘Y•j-’f

£R\pLs Ht-T-”j-’-°-\-’. Cj-R-̊ LV ˘Y•j-’f

£R\p-Ls ®X-S-”d-L-UÙL ˘Y∞-Y-⁄-°-\’.

RL-”-L-∞u NX-]e-L-fim, ©[‹ Ht-T-”R¤m Uh-”-UpX ˙Yfl LÙW-Qe-L-[Ù-

¤m ®X-S-”d-Lm Ht-T-”-Y-’i”,

$ —We-LeL-∞u ˙Ut-T-œß C•k’ Æ›-Y-RÙp.

$ øoj-̇ Rd-Le-L-∞p Ht-T-”m A›j-Rm.

$ G -̈U-̊ X-Ls ˘Y•d-œm „r-®-̊ X-Ls.

◊-Æ-́ u ™L BZe-·-•V Tœ-ß-L-∞p ˘Y•j-’f £R\p S˚P-̆ T-flm ˚UVl-

T-œ-ß˚V  Et-Tjß ˚UVm  (Focus)Guflm ARtœ ˙So-T-œß´p LÙQl-T-

”m ◊Æ-̇ Ut-T-Wl-©-¤s[ ˚UVl Tœ-ß˚V Gl-©-̆ Nu-Po (Epicentre)
G]-‹m A˚Zd-°-̇ \Ùm.

$ Cj-’-Pu ∏˙Z ˘LÙ”d-Ll-ThP TPj-ßp  Et-Tjß ˚UVm Ut-flm

Gl-©-̆ Nu-P˚W A˚P-VÙ-[l-T-”j-’L.

$ 2005 ˛d-œl ©\œ Ht-ThP ÿd-°V ®X-S-”d-Le-Ls G˚Y Gufl

˙Lh-P-±k’ AYt-±u Gl-©-̆ Nu-P˚W EXL Y˚W-T-Pj-ßp A˚P-

VÙ-[l-T-”j-R-‹m.
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LÙXj-ß-u ÿj-ß-̊ W-Ls

®X-S-”d-Lj-ßu ˙TÙ’ CWi” ÆR Aßo-Y-˚X-Ls ®X-S-”dL ˚UVl-T-œ-

ß´≠⁄k’ ˘Y∞-Y-⁄-°u\] A•l-T˚P Aßo-Y-˚X-Ls (Primary waves)
Ut-flm ’˚Q Aßo-Y-˚X-Ls (Secondary waves). ◊Æ-´u ˙Ut-T-Wl-©p

CqÆ-Wi” Aßo-Y-˚X-L-fim Jufl ˙Nok’ ˙Up-UhP  (Surface waves)
Aßo-Y-̊ X-L-[ÙL E⁄-YÙ-°u-\-]. Cm-̇ Up-UhP Aßo-Y-̊ X-Ls RÙu ™L AßL

˙NRj˚R Æ˚[-ÆdL Yp-X-’. ®X-S-”dL Aßo-Y-̊ X-L-̊ [d Li-P-±-Vl-T”m

L⁄Æ ∫v-̇ UÙ-°-WÙl Bœm.

®X-S-”dL ˙SWj-ßp ˘Y∞-̇ V-flm Nd-ß-́ u ˙YLj˚R A[k’ A±-Æd-Ll-T-

Vu-T-”m A[‹ ˙LÙp ¨dPov-̆ L-́ p Bœm. C’-Y-̊ W-́ -¤m AßL ˙YLj-

˚Rd ˘LÙiP ®X-S-”d-Lm £≠ SÙh-•p Ht-ThP ®X-S-”d-L-U-UÙ-œm. ARu

˙YLm ¨d-Po v˙L-≠p 9.5 Bœm.

—]Ù-™-Ls (Tsunami)
˘T⁄e-L-Pp-L-∞p Ht-T-”m ®X-S-”d-Lm

˘T⁄m-TÙ-¤m WÙh-NN A˚X-Ls E⁄-YÙ-

Y-Rt-œd LÙW-Q-UÙ-°-\-’. TX ¡h-Po-Ls

A[‹ EV-Wjßp ˘TÙe° G›-°u\

Aj-R-˚LV WÙh-NN A˚X-Ls —]Ù-™-

Ls Gu-\-̊ Zd-Ll-T-”-°u-\-]. TPm 2.

11 I Et-fl-̇ SÙd-œe-Ls. —]Ù™ G‡m

_l-TÙ-≤V ˘NÙp-≠u ˘TÙ⁄s ’˚\-

ÿL A˚X-Ls Gu-T-RÙ-œm.

G¨-U-˚X-Ls (Volcanoes)
RL-”-L-∞u Æ∞m-◊-Ls G -̈U-̊ X-L-[Ùp ®˚\k-ß-⁄d-°-\’ Gu-T’ Ee-L-fid-

œj ˘R -̈Ÿ-Up-XYÙ! TPj˚R (T-Pm 2. 12) Etfl ˙SÙd-L-‹m.

E⁄-°V TÙ˚\d-œ-Zm◊ ◊Æ Kh-•u

˘Y•l-◊-Ls YØ-VÙL ˘Y∞˙V Y⁄-Y-

˚Rd LY-≤j-æo-L[Ù? RL-”-L-∞u NX-

]j-ßu TX-]ÙL RL-”-L-∞u Æ∞m-◊-L-

∞p Ht-T-”m ˘Y•l-◊-L-∞u YØ-VÙL

E⁄-°V TÙ˚\d œZm◊ ̆ Y∞-Yk’ G -̈

U-̊ X-Ls Ht--T-”-°u-\].

EX-°p Es[ 80% G¨-U-˚X-L-fim

T£©d ˘T⁄e-L-P-≠u Gp-̊ Xl-T-œ-ß-L-

˚[f —t-±˙V LÙQl-T -” -° -\’.

452˛dœm ˙Ut-ThP, Aß-L-UÙ] G¨-U-

˚X-Ls LÙQl-T-”m Cl-T-œ-ß˚V

TPm ˛ 2.11

TPm ˛ 2.12
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A˚Ußl ˘T⁄e-L-P-≠u ˘S⁄l◊  Y˚[-Vm (Pacific ring of fire) Gufl £\l-

©d-°u-\-]o.

G -̈U-̊ X-Ls E -̈́ -]e-L˚[ Af-—-flj-’-°-\’ Gufl Ee-L-fid-œj ˘R -̈Ÿ-Up-

XYÙ? B]Ùp C˚Y U≤-Ro-L-fidœ TX-Æ-Rj-ßp TV-‡s-[-RÙ-L-‹m Es[’.

G¨-U-˚X-Ls Gq-Æ-Rj-ß-˘Xp-XÙm U≤-Ro-L-fidœl TV-‡s-[-RÙL C⁄d-°-

\’ Gufl ˘R¨k-’-̆ LÙs[ ˙Yi-PÙUÙ?

 XÙYÙ TÙ˚\-Ls £˚Rk’ Ei-PÙ-œm Ui Y[m ®˚\k-R-RÙ-œm.

G”j’dLÙh”˛ Rd-LÙ-Ql-¿-P-È-™-́ p LÙQl-T-”m Lfll◊ Ui.

 G -̈U-̊ Xl Tœ-ß-L-∞p TX CPe-L-∞-¤m ˘Yk-øo Ft-fl-Ls E⁄-YÙ-

°u\]. G”˛ Kp” ˘Tnj-◊p, ˘Yk-ø-⁄t-fl, Gp˙XÙ v˙PÙu TÙod

YP-A-̆ U-̈ dLÙ.

 G -̈U-̊ X-Ls ˘Y•j’ ˘Y∞-Y-⁄m NÙm-Tp EW-UÙ-Ll TVu-T-”j-Rl-T-

”-°-\’.

ÿd-°-Vd Lt-\p A˚P-‹-L-∞p Eh-T-”-T˚Y

 EXL ®Xl-T-Pj-ßp RL-”-L-∞u Gp-̊ X-L-̊ [d Li-P-±k’ A˚P-

VÙ[l-T-”j-’-°u-\-]o.

 ®Xl-T-Pj˚R Et-fl-̇ SÙd° ˘T¨V Ut-flm £±V RL-”-L˚[ C]m

Li” Ah-P-Y-̊ Ql-T-”j-’-°u-\-]o.

 L˚W-Ui-PX RL-”-Ls Av-R-̇ ]Ùv-©-V-⁄dœ ˙U˙X ™L ˘U’-YÙL

NX-]-U-̊ P-°u-\] Gufl Æ[d-œ-°-\Ùo-Ls.

 Íufl Y˚Lj RL-”-L-∞u Æ∞m-◊-L-̊ [l TPe-L-∞u ÍXm Æ[d-

œ-°\Ùo-Ls.

 TX-Y˚L RL-”-L-∞u Æ∞m-◊-L-∞p E⁄-YÙ-°u\ ®X A˚Ul-◊-L˚[

˙Yfl-T-”j-’-°u-\-]o.

 ®X-S-”d-Lm Ht-T-”-Y-Rt-LÙ] LÙW-Qe-L˚[ Æ[d-œ-°-\Ùo-Ls.

 @˙TÙd-Lv Ut-flm Gl© ˘Nu-Po I TPj-ßp A˚P-VÙ-[l-T-”j-’-

°\ÙoLs.

 ®X-S-”dL Aßo-Y-̊ X-L-∞u £\l-©-Vp-◊-L˚[ Æ[d-œ-°u-\-]o.

 G -̈U-̊ X-́ u ˘NVp-TÙh˚P Æ[d-œ-°u-\-]o.
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LÙXj-ß-u ÿj-ß-̊ W-Ls

 RL” Æ∞m-◊-Ls Gj-R˚] Y˚Ll-T-”m? A˙RÙ” ˘RÙPo-◊-̊ PV ®X

A˚Ul-◊-Ls G˚Y?

 ®X-S-”d-Lj-˚Rl Tt-±d ∏˙Z RWl-Th-”s[ Æ]Ùd-L-fidœ Æ˚P

Li”-©-•d-L-‹m.

 ®X-S-”d-Lm Gq-YÙfl Ei-PÙ-°-\’?

 ®X S”dL Aßo-Y-̊ X-Ls Gj-R˚] Y˚Ll-T-”m?

 ◊Æ-̇ Ut-T-Wl-©p Aß-Ld ˙L” Æ˚[-Æd-œm Aßo-Y˚X G’?

 ®X-S-”d-Lj-ßu Ed-°-Wm GkR A[-‹-̇ LÙ-XÙp A[d-Ll-T-”-°-\’?

 "T£-©d ˘T⁄e-L-P-≠u ˘S⁄l◊ Y˚[-Vm' G‡m ˘NÙp-XÙh-£-´u

˘TÙ⁄s Gu]?

 G -̈U-̊ X-Ls U≤-R-⁄dœl TVu-T-”m „r-®-̊ X-L˚[ Æ[d-œL.

Ußl-©-P-XÙm

˘RÙPo ˘NVp-TÙ-”-Ls

 Tp--̇ Yfl L˚W-Ui-P-Xj RL-”-L-∞u NX] ß˚N LÙh-”-°\ ®Xl-T-Pe-

Ls C˚QV R[j-ßu ER-Æ-Ÿ-Pu ˙NL-̈ j’ •¥h-Pp Bp-Tm RVÙ-

¨d-L-‹m.

 G -̈U-̊ X-L-fid-œl ◊Lr-YÙnkR ¨e Bl TVo ( ˘S⁄l◊ Y˚[-Vm)

Ui-P-Xj-ßu ®Xl-T-Pm RVÙo ˘Nn’ •¥h-Pp Bp-Tj-ßp ˙Nod-L-

‹m.

 ◊Æ-́ p ™L-‹m Aß-L-UÙ] ˙L”-L˚[ Æ˚[-ÆjR Ik’ ®X-S-”d-

Le-Ls Utflm G -̈U˚X ˘Y•l-◊-Ls Tt-±V ÆY-We-L-̊ [f ˙NL-̈ d-L-

‹m.
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˙R£V Y⁄-UÙ-]j-’-Pu ˘RÙPo-◊-̊ PV £X ˘Nn-ß-Ls ˙U˙X ˘LÙ”d-Ll-Th-”s-[-]. ˙R£V

Y⁄-UÙ-]m J⁄ SÙh-•u ˘TÙ⁄-[Ù-RÙW ®˚X-̊ Vd œ±d-°-\-’. EVokR ˙R£V Y⁄-UÙ-]m SÙh-

•u ˘TÙ⁄-[Ù-RÙW ÿu-̇ ]t-\j-̊ Rd LÙh-”-°-\-’. ˙R£V Y⁄-UÙ-]j-’-Pu ˘RÙPo-◊-̊ PV ÿd-

°V ̆ LÙs-̊ L-Ls, Ck-ß-VÙ-Æp ̇ R£V Y⁄-UÙ-]m LQd-°-”m ÿ˚\-Ls ÿR-XÙ-]-Yt-̊ \d œ±j’

Æ[d-L-UÙ-Ll TÙod-L-XÙm.

˙R£V Y⁄-UÙ-]m

R≤-S-To Ut-flm œ”m-Te-L-∞u Y⁄-UÙ-]j-̊ Rl Tt-±-Ÿm Y⁄-UÙ-]j-ßu E˚\-Æ-Pe-L-̊ [l Tt±Ÿm

ÿk-̊ RV Yœl-◊-L-∞p T•j-ß-⁄d-°-»o-L-[p-X-YÙ. J⁄ œ”m-Tjßtœ J⁄ Y⁄-Pm Tp-̇ Yfl YØ-L-

∞p °˚Pd-œm Y⁄-UÙ-]m Ad-œ-”m-Tj-ßu Y⁄P Y⁄-UÙ-]-UÙ-œm. J⁄ SÙh-•u J⁄ Y⁄P

˘UÙjR Y⁄-UÙ-]m ˙R£V Y⁄-UÙ-]-UÙ-Ld LQd-°-Pl-T-”-°-\-’. J⁄ SÙh-•p J⁄ Y⁄-Pm Et-Tjß

˘Nn-Vl-T-”m Et-Tj-ßl ˘TÙ⁄h-Ls Utflm ˙N˚Y-L-∞-≠-⁄k’ °˚Pd-Ll ˘Tflm Y⁄-UÙ-]m Ak-

SÙh•u ˙R£V Y⁄-UÙ-]m. C’ ÿd-°VUÙL Íufl ’˚\-L-∞-≠-⁄k’ °˚Pd-°-\’.

˙R£V Y
⁄-UÙ-]

j-̊ Rl ˘T⁄d-œ-

Y-Rtœ ˘RÙØ
p-’-̊ \-́ u

Y[of£
 A

Y-£-Vm

˙R£V Y⁄-UÙ-]m˙Y[Ùi-’-̊ \-́ uSu˘LÙ˚P œ˚\k-’s-[’˙R£V Y⁄-UÙ-]m
˙N˚Yj-’-˚\-´u

Y[of£ ˘RÙPo-°-\’
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$ ˙Y[Ùi-̊ Uj ’˚\

$ ˘RÙØp ’˚\

$ ˙N˚Yj ’˚\

Cm-Íufl ’˚\-L-∞-≠-⁄k’ Y⁄-°u\ Y⁄-UÙ-]j-̊ R-d ·h-•-]Ùp ˙R£V

Y⁄-UÙ-]m °˚Pd-°-\-’. J⁄ Y⁄-Pj-ßp Et-Tjß ˘Nn-Vl-T-”m ˘TÙ⁄h-Ls

Ut-flm ˙N˚Y-L-∞u ˘UÙjR Ußl-̊ Tl TQj-ßp LQd-°-”m ˙TÙ’ °˚Pl-

T’ SÙh-•u ˙R£V Y⁄-UÙ-]-UÙ-œm.

˙R£V Y⁄-UÙ-]m LQd-°-PlT”-Y’ Hu?

J⁄ SÙh-•u ̆ TÙ⁄-[Ù-RÙW Y[of£ GkR A[-Æp Es-[’ Gu-T-̊ Rd LQd-

°-”-Y-Rt-œm, SÙ”-L-∞u ˘TÙ⁄-[Ù-RÙW ®˚X˚V Jl©”Y-Rt-œm ˙R£V Y⁄-

UÙ-]m ERÆ ˘Nn-°-\’ A’ Gq-YÙfl Gu-fl TÙol-̇ TÙm.

  ˙R£V Y⁄-UÙ-]m (©p-≠-Vu PÙX-̈ p)

SÙ”-Ls 2010 2013 2014

U.S.A 16663.20 17348.10 17968.20

∫]Ù 9490.80 10356.50 11384.80

_l-TÙu 4919.60 4602.40 4116.20

˘_o-U≤ 3746.50 3874.40 3371.00

U.K. 2678.40 2950.00 2864.90

©WÙuv 2811.10 2833.70 2422.60

Ck-ßVÙ 1875.20 2051.20 2182.60

CjRÙ≠ 2137.60 214.70 1819.00

©˙W-£p 2391.00 2346.60 1799.60

(BRÙ-Wm: IMF world Economic Outlook, October 2015)

Ah-P-Y-̊ Q-́ p £X SÙ”-L-∞u Íufl Y⁄-Pe-L-fid-LÙ] ˙R£V Y⁄-UÙ-

]m œ±l-©-Pl-Th-”s-[-̊ Rd LY-≤-Ÿe-Ls.

$ 2014 ˛Cp ™Ld ·”-Rp Y⁄-UÙ-]m Es[ SÙ”m ™Ld-œ-˚\kR

Y⁄UÙ]m Es[ SÙ”m G˚Y?.

$ 2013 I ÆP 2014 Cp ˘TÙ⁄-[Ù-RÙW Y[of-£-V-̊ PkR SÙ”-Ls G˚Y?

$ 2013 I ÆP 2014˛ Cp ̆ TÙ⁄-[Ù-RÙW Y[of£ œ˚\kR SÙ”-Ls G˚Y?

Cß-≠-⁄k’ . Ck-ßVÙ 2013 I Jl-©-”m ˙TÙ’ 2014 ¤m 2015 ˛¤m

˘TÙ⁄-[Ù-RÙW Y[of£ A˚Pk’s[’ Gu-T-̊ Rl ◊¨k’ ˘LÙs-[-

XÙm.
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˙R£V Y⁄-UÙ-]j-̊ Rd LQd-°-”-Y-Ru ©\ ˙SÙd-Le-Ls G˚Y?

$ ˘TÙ⁄-[Ù-RÙW A˚Ul-©p Es[ Tp-̇ Yfl ’˚\-L-∞u Su-̆ LÙ-̊ P-

L˚[ Ußl-¿” ˘Nn-Y-Rtœ.

$ ˘TÙ⁄-[Ù-RÙ-Wl ©Wf-£-̊ ]-L˚[ A±k’ ˘LÙs-Y-Rtœ

$ Tp-̇ Yfl ßh-Pe-L-̊ [j æh”-Y-Rt-œm A˚R S˚P-ÿ-̊ \l T”j-’-

Y-Rt-œm AW-—dœ ERÆ ˘NnV

$ Et-Tjß, Te-∏-” Ut-flm ÷Lo-Rp ˙TÙu\ ˘TÙ⁄-[Ù-RÙ-Wf ˘NVp-TÙ-”-

L-∞u œ˚\ ®˚\-L-̊ [d Li-P-±-Rp.

$

˙R£V Y⁄-UÙ-]j-ßu £X ÿd-°V L⁄j-’-Ls

˙R£V Y⁄-UÙ-]m Gu-\Ùp -Gu] Gu-T-̊ R-Ÿm A’ LQd-°-”-Y-Ru ˙SÙd-

Lm Gu-]-̆ Yu-flm ◊¨k-’-̆ LÙi-ºo-L-[p-X-YÙ. A”j’ ˙R£V Y⁄-UÙ-]j-’-

Pu ˘RÙPo-◊-̊ PV ÿd-°V L⁄j-’-L-̊ [j ˘R¨k’ ˘LÙs-̇ YÙm.

˘UÙjR ̇ R£V Et-Tjß (Gross National Product - GNP)
˘UÙjR ˙R£V Et-Tjß G]l-T-”-Y’ ˙R£V Y⁄-UÙ-]j-ßu J⁄ ÿd-°-Vd

L⁄j’. SÙh-•p Et-Tjß ˘Nn-Vl-T-”m ÿ›-̊ U-̆ Tt\  Et-Tj-ßl ˘TÙ⁄h-

Ls Ut-flm ̇ N˚Y-Ls (Final goods and services) B°-V-Yt-±u A•l-T-̊ P-

´p ˙R£V Y⁄-UÙ-]m LQd-°-Pl-T-”-°-\’. ÷Lo-̇ YÙ-⁄dœ Ht-\-RÙL Es[

Et-Tjß ̆ TÙ⁄h-Ls ÿ›˚U ̆ Tt\ Et-Tj-ßl ̆ TÙ⁄h-Ls G]l-T-”m. G”j-

’d-LÙh-PÙL ’¶, Ëp ˘TÙj-RÙu-Ls ˙TÙu\ ÍXl ˘TÙ⁄h-L-̊ [l TVu-T-

”jß J⁄ Nh˚P RVÙ-¨l-T’ G]d ˘LÙsL. Ceœ ÷Lo-˙YÙ-⁄dœ Ht\

Nh˚P ÿ›˚U ˘Tt\ Et-Tj-ßl ˘TÙ⁄[Ùœm. Et-Tj-ß-́ u Cflß ®˚X-

´p °˚Pd-œm ÿ›˚U ˘Tt\ ˘TÙ⁄-∞u TQ-U-ßl◊ ˘UÙjR ˙R£V  Et-

Tj-ß-̊ Vd LQd-°-”m ̇ TÙ’ L⁄j-ßp ̆ LÙs-[l-TP ̇ Yi-”m. ̇ U˙X ·\l-

ThP G”j-’d-LÙh-•p Nh˚P-́ u Ußl-©p ˘TÙj-RÙu-Ls, ’¶ ˙TÙu\

ÍXl-̆ TÙ-⁄h-L-∞u Ußl-◊m Es-[-Pe°Ÿs-[’ Et-Tjß ̆ Nn-Vl-T-”m ÿ›-

˚Ul ˘Tt\ ˘TÙ⁄h-Ls Ut-flm ˙N˚Y-L-∞u TQ Ußl˙T  (Money value)
˘UÙjR ˙R£V Et-Tjß Bœm. Jq-̆ YÙ⁄ SÙh-•-¤m J⁄ ˘TÙ⁄-[Ù-RÙW

Bi-•tœ ̆ UÙjR  ̇ R£V Et-Tjß LQd-°-Pl-T-”-°-\-’. Ck-ß-VÙ-Æp HlWp

1ÿ-Rp UÙof 31 Y˚W J⁄ ˘TÙ⁄-[Ù-RÙW Bi” Bœm.
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˘UÙjR ̇ R£V Et-Tj-ß-́ p ÿ›˚U ̆ Tt\  Et-Tj-ßl ̆ TÙ⁄h-L-s Uh”˙U

LQd-°-Pl-T-”-°-\-’. ·”-R-XÙL G”j-’d-LÙh-”-Ls Li-”-©-•d-L-‹m.

˘UÙjR Es-SÙh” Et-Tjß (Gross Domestic Product - GDP)

’˚\Ls ©¨d-Ll-Th-”s[  ˘TÙ⁄-[Ù-RÙWl Tœl-TÙn-Ætœ ˙R£V  Y⁄-UÙ-

]j-ßu ™L-‹m ˘TÙ⁄j-R-UÙ] L⁄j’ ˘UÙjR Es-SÙh” EtTjß (GDP)

Bœm. J⁄ ˘TÙ⁄-[Ù-RÙW Y⁄-Pj-ßp SÙh-•u ◊Æ´-Vp Gp-˚Xd-œs

(Domestic territory) Et-Tjß ̆ Nn-Vl-T-”m ̆ TÙ⁄h-Ls Ut-flm ̇ N˚Y-L-∞u

˘UÙj-R TQU-ßl◊ ˘UÙjR Es-SÙh” Et-Tjß G]l-T-”m. ˘Y∞-SÙ-”-L-∞p

˙Y˚X TÙod-œm R≤-S-To-L-∞u Y⁄-UÙ-]m ̆ Y∞-SÙ-”-L-∞p ̆ NVp-T-”m ®fl-

Y-]e-Ls Ut-flm A˚Ul-◊-L-fi-̊ PV XÙTm ˙TÙu-\˚Y Cßp Eh-T-”j-Rl-

T-”-Y-ßp-̊ X. G”j-’d-LÙh-PÙL J⁄ Ck-ßV ®fl-Y-]m A˘U-̈ d-LÙ-Æp ̆ NVp-

T-”-°-\’ G] ˚Yj-’d ˘LÙs-˙YÙm. Ak-®-fl-Y-]j-ßu XÙTm A˘U-¨dL

¥•© ´p Eh-T-”j-Rl-T-”m ˙TÙ’ Ck-ß-VÙ-Æp ¥-Gu© ´p Eh-T-”j-Rl-T-

”-°-\-’. ARÙ-Y’ Ck-ß-VÙ-Æp ˘UÙjR Es-SÙh” Et-Tjß LQd-°-”m ˙TÙ’

C’ ˙TÙu\ Y⁄-UÙ-]e-Ls LQd-°p ˙Nod-Ll-T-”-Y-ßp˚X.

®LW ˙R£V Et-Tjß (Net National Product - NNP)

øe-Ls Cq-Y-⁄-Pm J⁄ L¶≤ YÙe° TVu-T-”jß Æh” A”jR Y⁄-Pm

A˚R Æt-T˚] ̆ Nn-RÙp AR˚] YÙe-°V Æ˚X °˚Pd-œUÙ? Hu °˚Pl-

T-ßp˚X. A’-̇ TÙX CVk-ß-Wm Ut-flm ©\ ˘TÙ⁄h-L-̊ [l TVu-T-”j-’m

˘TÙ›’ TVu-TÙh-•u LÙW-Q-UÙLj ˙Rn-UÙ-]m Ht-T-”-°-\-’. Cj ˙Rn-UÙ-

]j-˚Rl TWÙ-U-¨d-Lj ˙R˚Y-VÙ] ˘NX-Æ-˚]j ˙Rn-UÙ-]f ˘NX‹

(Depreciation charges) G] A˚Zd-°-̇ \Ùm. ˙R£V Y⁄-UÙ-]j-̊ Rd LQd-°-

”m ˙TÙ’ C’ ˙TÙu\ ˙Rn-UÙ-]f ˘NX-‹-Ls L⁄j-ßp ˘LÙs-Y-’i-”.

˘UÙjR ˙R£V  Et-Tj-ß-́ -≠-⁄k’ (GNP) ˙Rn-UÙ-]f ˘NX-Æ-̊ ]d œ˚\d-

œm-̇ TÙ’ °˚Pl-T’ ®LW ˙R£V  Et-Tjß  (NNP) G]l-T-”m. ®LW ˙R£V

Et-Tjß ˘TÙ’-YÙ-Lj ˙R£V Y⁄-UÙ-]m Gufl A˚Zd-Ll-T-”-°-\’

®LW ˙R£V Et-Tjß =

˘UÙjR ˙R£V Et-Tjß ˛ ˙Rn-UÙ-]f ˘NX‹

R≤-S-To Y⁄-UÙ-]m (Percapita Income)
˙R£V Y⁄-UÙ-]j˚R Ak-SÙh-•u ˘UÙjR  Ud-Ls ˘RÙ˚L ˘LÙi” Yœd-

œm ˙TÙ’ °˚Pd-œm D‹ R≤-S-To Y⁄-UÙ-]m G]l-T-”m. SÙ”-L˚[
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Ju˙\Ù” Jufl Jl-©h-”l TÙod-L-‹m ˘TÙ⁄-[Ù-RÙW ®˚X-˚Vl ◊¨k’

˘LÙs[‹m R≤-S-To Y⁄-UÙ-]m E-R-Æ-VÙL C⁄d-°-\’.

R≤-S-To Y⁄-UÙ-]m = 
˙R£V Y⁄UÙ]m 

UdLh˘RÙ˚L

˙R£V Y⁄-UÙ-]m LQd-°-”-Y’ Gq-YÙfl?

˙R£V Y⁄-UÙ-]j˚R A•l-T-̊ P-VÙL ˘LÙi”

J⁄ SÙh-•u ̆ TÙ⁄-[Ù-RÙW ®˚X LQd-°-Pl-T-”-°-

\-’. ˘TÙ⁄-[Ù-RÙW Y[of-£dœ Et-Tj-ß-Ÿm Aß-L-

¨l-T’ Cu-±-V-̊ U-VÙ-R Ju-\Ù-œm. Et-Tjß Aß-

L-̈ d-œm ˙TÙ’ Et-Tj-ßd LÙW-¶-L-[Ù] ®Xm,

E˚Zl-◊, ÍX-R-]m A˚Ul◊ ̇ TÙu-\-Yt-±u ©W-

ß-T-X-‡m Aß-L-¨d-°-\-’. ©W-ß-T-Xu-L-[Ù]

YÙP˚L, ·≠, Yh• Ut-flm XÙTm Gu-T˚Y Aß-

L-̈ l-T-Ru TX-]ÙL ÷Lo-R-¤d-œm ˙N™l-©t-œm

Aß-Lj ˘RÙ˚L ˘NX-Æ-Pl-T-”-°-\’.

Et-Tjß, Y⁄-UÙ-]m Ut-flm ˘NX‹ B°-V˚Y

Ju-fl-Pu Jufl  ˘RÙPo-◊-˚P-V-RÙ-œm. ˙R£V Y⁄-UÙ-]j-˚Rd LQd-°P

Íufl ÿ˚\-Ls ©u-Tt-\l-T-”-°u-\].

$ Et-Tjß ÿ˚\

$ Y⁄-UÙ] ÿ˚\

$ ˘NX‹ ÿ˚\

Et-Tjß ÿ˚\ (Product method)

ÿRp®˚X, CWi-PÙm ®˚X Ut-flm Íu-\Ùm ®˚X ’˚\-L-∞p Et-Tjß

˘Nn-Vl-T-”m ˘TÙ⁄h-Ls Ut-flm ˙N˚Y-L-∞u ˘UÙjR TQ-U-ßl◊ (Money
value) Li-”-©-•j’ ̇ R£V Y⁄-UÙ--]m LQd-°-Pl-T-”m ÿ˚\ Et-Tjß ÿ˚\

(Product method). G]l-T-”m. ˙R£V Y⁄-UÙ-]j-ßp Tp-̇ Yfl ’˚\-L-∞u

Te-L-∞l◊ Gq-Y-[‹ Gu-T-̊ RŸm, Gk-Rj ’˚\-́ p Et-Tj-ß˚V Aß-L-̈ d

˙Yi-”m Gu-T-̊ R-Ÿm Ußl¿” ˘NnV Et-Tjß ÿ˚\ TVu-T-”-°-\’.

Et-Tjß

AßL¨d-°-\’˘NX‹

AßL¨d°\’

Y⁄-UÙ-]m

AßL¨d-°-\’
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Y⁄-UÙ] ÿ˚\ (Income method)

Et-Tj-ßd LÙW-¶-L-fid-œd °˚Pd-œm ©W-ß-T-Xu Y⁄-UÙ-]m Gufl Ee-L-fid-

œj ˘R -̈Ÿ-Up-XYÙ? Et-Tj-ßd LÙW-¶-L-∞-≠-⁄k’ °˚Pd-œm YÙP-̊ L, ·≠,

Yh• Ut-flm XÙTm ̇ TÙu-\-̊ Y-L-∞u A•l-T-̊ P-́ p ̇ R£V Y⁄-UÙ-]m LQd-

°-Pl-T-”m ÿ˚\˚V  Y⁄-UÙ] ÿ˚\ Gu-To. Jq-̆ YÙ⁄ Et-Tjß LÙW-¶--Ÿm

˙R£V Y⁄-UÙ-]j-ßtœ A∞d-œm Te-L-∞l◊ Gq-Y-[‹ Gu-T˚R ̇ Yfl-T-”jß

A±-Y-Rtœ Cm-ÿ˚\ YÙ -́XÙL ÿ•-°-\-’.

˘NX-‹-ÿ˚\ (Expenditure method)

J⁄ Y⁄-Pj-ßp R≤-S-To ®fl-Y-]e-Ls Ut-flm AW-—m ˘NX-YÙd-œm ˘UÙj-

Rj ˘RÙ˚L-́ -̊ ]d LQd-°-”-Y-Ru YØ-VÙ-Lj ˙R£V Y⁄-UÙ-]m LQd-°-

Pl-T-”m-ÿ˚\ ˘NX‹ ÿ˚\ G]l-T-”-°-\’. ˘TÙ⁄-∞-V-≠p ˘TÙ⁄h-L-fim

˙N˚Y-L-fim YÙe-œm ˙TÙ’s[ ˘NX-‹-Pu (Consumption expenditure)
˙N™l-◊m ˘NX-YÙ-L˙Y LQd-°-Pl-T-”-°-\-’. ÷Lo-R-¤d-LÙ] ˘NX-‹m, ˙N™l-

◊f ̆ NX-‹m (Investment expenditure) Ut-flm AW-—f ̆ NX-‹m Ju-\ÙL ̇ N⁄m

˙TÙ’ ˘UÙj-Rf ˘NX-Æu LQdœ °˚Pd-°-\-’.

˙U˙X ·\l-Th-”s[ GkR ÿ˚\-́ p LQd-°h-PÙ-¤m ˙R£V Y⁄-UÙ-]m

Jufl ˙TÙX˙Y C⁄d-œm..

Ck-ß-VÙ-Æu ̇ R£V Y⁄-UÙ-]m LQd-°-Pl-T-”-Y-ßp Gßo-

˘LÙs-fim NYÙp-Ls

Ck-ß-VÙ-Æu ˙R£V Y⁄-UÙ-]j˚Rd LQd-°-”m AW— H˘_u£ Uj-ßV

◊s∞ -́Vp A¤-Y-X-Lm (CSO) Bœm. ÿd-°-V-UÙL AW-£u ßh-P-™-”-Rp

Ut-flm Y[of£ ˘NVp-TÙ-”-L-fid-LÙL  CSO LQd-̆ L-”l◊ SPj-’-°-\-’. Ud-

Ls D”-Th-•-⁄d-œm ˘RÙØp Ut-flm ˘RÙØp ’˚\-́ u ®˚X˚V ˘R¨k-’-

˘LÙs-Y-Rtœ CSO ˛Cu ˙R£V Y⁄-UÙ-]d LQd-œ-Ls ERÆ◊¨-°u-\-].

Et-Tjß ÿ˚\, Y⁄-UÙ-]-ÿ˚\ Ut-flm ̆ NX‹ ÿ˚\ Gu\ Íufl ÿ˚\Lfim

Ck-ß-VÙ-Æp ˙R£V Y⁄-UÙ-]j-̊ Rd LQd-°-Pl TVu-T-”j-Rl-T-”-°u-\].

˙R£V Y⁄-UÙ-]m LQd-°-Pl-T-”-Y’ SÙh-•u ˘TÙ⁄-[Ù-RÙW ®˚X-˚Vj

˘R¨k’ ˘LÙs-Y-Rtœ Gu-\Ù-¤m, Ck-Rf £d-Lp ®˚\kR ˘NVp-TÙh-•tœ

HWÙ-[m S˚P-ÿ˚\ Ut-flm L⁄j’ ̆ RÙPo-TÙ] ©Wf-£-̊ ]-Ls Es-[-]. A˚Y

Gu-]-̆ Yufl TÙol-̇ TÙm.
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$ Sm-Tj-R-œkR LQdœ ÆY-We-Ls Cp-XÙ-̊ U-VÙp, ˙R£V Y⁄-UÙ-]m

LQd-°-”-Y-ßp S˚P-ÿ-̊ \f £d-LpLs Ht-T-”-°u\].

$ Et-Tj-ßf ˘NVp-TÙh-•u Tp-˙Yfl ®˚X-L-∞p LPk’ ˘Np-¤m

˙TÙ’ J⁄-ÿ-̊ \dœ ˙Up ˘TÙ⁄h-Ls Ut-flm ˙N˚Y-L-∞u TQ-U-

ßl◊ LQd-°-Pl-T-P-XÙm (Double counting).

$ Cp-Xj-R-W-£-L-∞u ≈h-”l T¶-Ls ˙R£V Y⁄-UÙ-]j-ßp LQd-°Pl-

T-”-Y-ßp˚X.

$ ˘NÙk-Rj ˙R˚Yd-LÙL Uh-”m Et-Tj-ßf ˘Nn-Vl-T-”-T˚Y ˙R£V

Y⁄-UÙ-]j-˙RÙ” ˙Nod-Ll-T-”-Y-ßp-˚X. G”j-’d-LÙh-PÙL ≈h-•p

Es[ LÙn-L-±j ˙RÙh-Pm.

$ Ud-L-∞u G›j-R-±-Æu˚U Ut-flm A±-Æu˚U ◊s-∞-Æ-Y-Wd

LQdœ ˙NL-̈ d-Lj R˚P-VÙL Es-[’.

$ ˙N˚Y-L-∞u TQ-U-ßl◊ LQd-°-”-Y-ßp S˚P-ÿ-̊ \f £d-Lp-Ls C⁄l-

T-RÙp N -̈VÙ] ˙R£V Y⁄-UÙ-]m LQd-°P CV-XÙ-Up ˙TÙ°-\’.

$ ÷Lo-˙YÙo AY-W -Y-¨u ˘NX-˚Yf N¨-VÙL G›ß ˚Yj-’l

TÙ’LÙlTßp˚X.

C’ ˙TÙu\ ©¨f-£-̊ ]-L-̊ [j N -̆̈ Nn-’ ·”-Rp LY-]j-’-Pu ˙R£V Y⁄-

UÙ-]m LQd-̆ L-”l-T-Rt-LÙ] ÿVt-£-Ls ˙Ut-̆ LÙs-[l-Th” Y⁄-°u-\].

Ck-ßVj ̇ R£V Y⁄-UÙ-]j-ßp ’˚\-L-∞u Te-L-∞l◊

ÿRu-̊ Uj-’-̊ \,-C-Wi-PÙm-’˚\ Ut-flm ˙N˚Yj ’˚\-L-∞-≠-⁄k’ °˚Pd-

œm Y⁄-UÙ-]m Ap-XYÙ SÙh-•u ˙R£V Y⁄-UÙ-]m? Ck-ß-VÙ-Æp Cj-’-

˚\-L-∞-≠-⁄k’ °˚Pd-Ld ·•V GDP Æ°-Rm A∞j-’s[ Ah-P-Y-̊ Q-

˚Vl T -̇̈ NÙ-ßd-L-‹m.

’˚\ 2011-12 2012-13 2013-14

T´oj-̆ RÙ-Øp Ut-flm ˘RÙPo-◊-̊ PV ˘NVp-TÙ-”-Ls 17.9 17.5 18.2

˘RÙØp-Ls 27.2 26.2 24.8

˙N˚Y-Ls 54.9 56.3 57.0

˘UÙj-Rm 100 100 100

Ck-ß-VÙ-Æp GDP ´p Tp-̇ Yfl ’˚\-L-∞u Æ°-Rm ( NR-≈Rj-ßp)

(BRÙ-Wm: Central Statistics Office)
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Ah-P-Y-˚Q˚V Bn-‹-˘Nn’ ARu A•l-T-˚P-´p RWl-Th-”s[

Æ]Ùd-L-fidœ Æ˚P G›-R-‹m.

$ 2011˛12 Bm Y⁄-Pj-ßp Gk-Rj ’˚\-́ -≠-⁄k’ ˙R£V Y⁄-UÙ-]m

Aß-L-UÙ] Æ›d-LÙ” ˘Tt-fls-[’? 2013˛14 Bm Bi” Aj-’-

˚\-́ u Æ›d-LÙ” Gq-Y-[‹?

$ 2012˛13, 2013˛14 ˛Bm Y⁄-Pe-L-∞p ˙R£V Y⁄-UÙ-]j-ßp ™L-‹m

œ˚\kR Æ›d-LÙ” A∞jR ’˚\ G’?

$ 2011˛12, 2012˛13, 2013˛14 Bm Y⁄-Pe-L-∞p ˘RÙØp-’˚\ GkR ®˚X-

´p Es-[’?

˙Yfl Gu-̆ ]u] ÆT-We-L˚[ Ah-P-Y-̊ Q-́ -≠-⁄k’ Li-P-±-V-XÙm?

Ck-ß-VÙ-Æu ˙R£V Y⁄-UÙ-]j-ßp Tp-̇ Yfl ’˚\-Ls A∞jR Su-̆ LÙ-̊ P-

L-∞p LÙQl-T-”m ◊ßV J⁄ UÙt-\m ˙N˚Yj-’-̊ \-́ u Y[of-£-̊ Vf —h-

•d LÙh-”-°-\-’. ÿRp ®˚Xj ’˚\˚V ÆP CWi-PÙm ®˚X Ut-flm Íu-

\Ùm ®˚X ˙R£V Y⁄-UÙ-]j-ßtœ AßL Æ›d-LÙ” ˘LÙ”d-°-\’.

©\ CWi” ’˚\-L-̇ [Ù” Jl-©-”m ˙TÙ’  Íu-\Ùm ®˚X-’˚\ Y[of£

Gq-Y-[-‹dœ EVok-’s-[’ Gu-T’ Ah-P-Y-̊ Q-́ -≠-⁄k’ ̆ R -̈°-\-Rp-XYÙ?

˙Um-TÙh-•u Ko Am-N-UÙL Aß-L-UÙ-Ll Ts-∞d-·-Pe-Ls Ut-flm U⁄j-’-Y-U-

˚]-Ls ˘RÙPe-°-V-’m, Ye-°-Ls LÙl-¿h-”j-’˚\ Uh-”m ˘Nn-ßj ˘RÙPo◊

˙TÙu\ ’˚\-L-∞u ÿu-̇ ]t-\-ÿm Íu-\Ùm ®˚Xj ’˚\-́ u Y[of-£dœ

ER-Æ-V-’. ̆ TÙ⁄-[Ù-RÙW ÿu-̇ ]t-\m Ht-Th-P-̊ Rj ̆ RÙPok’ ̇ TÙd-œ-Y-Wj’

Ut-flm —t-flXÙ ̇ TÙu-\-Yt-±tœ Ud-Ls Aß-Lm Bo-Y-ÿ-̊ P-V-Yo-L-[ÙL C⁄d-

°-\Ùo-Ls. A±-‹-NÙo ˘RÙØp-L-∞u Y[of£ Íu-\Ùm ®˚Xj-’˚\ Y[of-£-

V-̊ P-Vd LWÙ-Q-UÙ-]’.

˘RÙØp-÷hTj ’˚\-́ u Y[of£

˘TÙ⁄-[Ù-RÙW Y[of-£ A˚P-Y-Rtœ A±-‹m ˘RÙØp÷hT A±-‹m æÆ-W-UÙ-

Ll TVu-T-”j-’m ’˚\ ̆ RÙØp ÷h-Tj ’˚\ Bœm. S≈]j ̆ RÙØp ÷hTm,

RL-Yp ˘RÙØp ÷h-T-m, RL-Yp ˘RÙPo◊ ÿu-̇ ]t-\-ÿm Cufl A±-‹-Pu

˘TÙ⁄-[Ù-RÙWm (Knowledge economy) Gu-‡m ®˚X-́ p Y[ok’ ̇ Um-ThP

®˚X˚V A˚Pk-’s-[-’. LpÆ ◊ßV ˘RÙØp ÷h-Td L⁄j-’-L-∞u TVu-

TÙ” (Innovation),  Ut-flm RL-Yp ˘RÙØp ÷h-Tm (ICT) Gu-T˚Y A±-‹-

NÙo ˘TÙ⁄-[Ù-RÙ-Wj-ßu A•l-T-˚P-L-[Ù-œm. A±‹NÙo ˘TÙ⁄-[ÙRÙWj-ßp

A±‹ ÿR-ƒ” (Intellectual capital) Et-Tj-ß-Ÿm ÷Lo-R-¤m SPd°\’ .
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A±‹ ÿR-ƒ-” TÙodL CV-XÙR ˘NÙj’ (Asset) Bœm. J⁄ ®flY-]j-ß˙XÙ

NÍ-Lj-ß˙XÙ Es[ Bh-L-∞u ˘UÙjR A±‹, A±‹ ÿR-ƒ” G] A˚Zd-

Ll-T-”-°-\’.

Íu-\Ùm ®˚Xj-’-̊ \-́ u Am-N-UÙ-°V A±˚Y A•l-T-̊ P-VÙ-Ld ̆ LÙi˙P

˙N˚Yj-’-̊ \-́ u Y[of£ Cufl ˘T¨V A[-Æp S˚P-̆ T-fl-°-\-’. XÙTm

Ut-flm Y¨V-̊ Vl Tt-±V B˙XÙ-N˚] YZe-œm ®◊-Qo-Ls, Ut-flm ˘Uu-

˘TÙ-⁄s ®◊-Qo-Ls ˙TÙu-\-Yo-Ls Cj-’-˚\-´p Eh-T-”-°u-\-]o. £\kR

˘RÙØp Aß-To-Ls, BWÙnf-£-VÙ-[o-Ls, A±-Æ-V-XÙ-[o-Ls, ◊ß-V] T˚Pd-

œm ®◊-Qo-Ls Ut-flm ˘TÙ⁄-[Ù-RÙW ®◊-Qo-L-fim Cj-’-̊ \dœ Bd-Lm R⁄-

°-\Ùo-Ls. ˘RÙØp÷h-Tj-’-̊ \-́ u Y[of-£dœ AW— ÿu-‡-̈ ˚U ˘LÙ”d-

°-\-’. ˙LW[ AW— ˘RÙPe-°V ˘RÙØp-÷h-Tl ÈeLÙ Ut-flm RL-Yp ˘RÙØp

÷hT ÈeLÙ ˙TÙu-\˚Y CRtœ G”j-’d-LÙh--”-L-[Ù-œm.

EXL A[-Æp ˘Uu-̆ TÙ-⁄s ˙N˚Y °˚Pd-œm ÆRj-ßp RL-Yp ˘RÙPo-◊-

˘RÙØp-÷hT A±-Æp Ck-ßVÙ Y[of£ A˚Pk-’s-[-’. Cf-„-Z-≠p

A±‹÷h-Tj-ßu  AæR Y[of-£-́ u TV-]Ù-Ll ˘TÙ⁄-[Ù-RÙ-Wj ’˚\-́ p

Y[of£ ˘T\-‹m ARu YÙ -́XÙL Ud-L-∞u Sp-YÙr˚Y ˙Um-T-”j-R-‹m

Ck-ß-VÙ-Ætœ CV-¤m.

Cj-’-̊ \-́ p ˙U¤m Y[of£  A˚P-Y-Rtœf £X NÙR-L-UÙ] „r-®-̊ X-Ls

Ck-ß-VÙ-Æp LÙQl-T-”-°-\’.

$ Be-°X ̆ UÙØ-́ p ◊X˚U ̆ Tt-\j ̆ RÙØp-÷hT ®◊-Qo-Ls APe-

°V Ud-Ls ˘Np-Ym.

$ TW-Y-XÙ] Es-SÙh-”f Nk˚R

$ £\lTÙ] R≤-VÙo ’˚\

$ £\kR A±-Æ-Vp ˘RÙØp-÷hT Y[of£

$

Cj-R˚LV A˚]j’ YÙnl-◊-L -˚[-Ÿm TVu-T-”j-ß-]Ùp A±-‹l

˘TÙ⁄[ÙRÙ-Wm Y[of-£-V-˚P-V-‹m ˙R£V Y⁄-UÙ-]j-˚Rl ˘T⁄d-L-‹m

CkßVÙ-Ætœ CV-¤m.

ÿd-°V Lt-\p A˚P-‹-L-∞p Eh-T-”-T˚Y

$ ˙R£V Y⁄-UÙ-]m Gu-\Ùp Gu-]-̆ Yu-flm,- A˚Rd LQd-°-”-Y-Ru

Xh-£-Ve-Ls G˚Y Gu-flm Æ[d-œ-°u-\-]o.
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$ ˙R£V Y⁄-UÙ-]j-̇ RÙ” ̆ RÙPo-◊-̊ PV ÿd-°V L⁄j-’-L˚[j ̆ R∞‹-

T-”j-ß, Tp-̇ Yfl YØ-L-∞p Æ[d-L-‹m ˘Nn-°u-\-]o.

$ ˙R£V Y⁄-UÙ-]j-ß˚] EVoj-’-Y-ßp Et-Tjß Y⁄-UÙ-]m, ˘NX‹

B°-V-Yt-±u Te-°-̊ ]j ˘R∞-‹-T-”j-’-°u-\-]o.-

$ ˙R£V Y⁄-UÙ-]m LQd-°--”-Y-ßu ÿ˚\-Ls Ut-flm Y˚W-V-̊ \-L˚[

Æ[d-œ-°u-\-]o.

$ Ck-ß-VÙ-Æp ˙R£V Y⁄-UÙ-]m LQd-°-”m ÿL˚U Gu\ ®˚X-́ p

CSO ˛Æu ÿd-°-Vj-’-Yj˚Rj ˘R∞-‹--T-”j-’-°u-\-]o.

Ußl-©-P-XÙm

$ ˙R£V Y⁄-UÙ-]m LQd-°-”-Y-ßp ÿd-°V CXh-£-Ve-L-∞p

EhTPÙR’ G’?

a. ˘TÙ⁄-[Ù-RÙ-Wl ©Wf-£-̊ ]-L-̊ [j ˘R¨k-’-̆ LÙs[

b. ßh-Pf ˘NVp-TÙ-”-L-fidœ AW-—dœ ER-ÆP.

c. SÙh-•u Ud-Ls ˘RÙ˚L-̊ Vd LQd-°P.

d. Tp-̇ Yfl ’˚\-L-∞u Su-̆ LÙ-̊ P-L˚[ Ußl-©-”-Y-Rtœ.

$ SÙh-•u Es-SÙh” Gp-̊ X-L-fidœ ÿd-°-Vj-’-Ym ̆ LÙ”d-œm ̇ R£V

Y⁄-UÙ] L⁄j’ G’?

(a. G.N.P. b. G.D.P c. R≤-S-To Y⁄-UÙ-]m d. L.N.P)

$ œ±l◊ RVÙo ˘Nn-V-‹m.

1. ˙R£V Y⁄-UÙ-]j-ßu ÿd-°V L⁄j-’-Ls

2. G. S.O

3. ˘RÙØp ÷h-Tj-’-̊ \-Ÿm, Ck-ß-VÙ-‹m

$ ˙R£V Y⁄-UÙ-]m LQd-°-”m ÿd-°-V-UÙ] ÿ˚\-L-̊ [j ˘R∞-‹-T-”j-’L.
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$ Ck-ß-VÙ-Æp ˙R£V Y⁄-UÙ-]m LQd-°-”-Y-ßp LÙQl-T-”m SÙuœ

œ˚\-Ls G˚Y?

 ˘RÙPo ˘NVp-TÙ-”-Ls

$ ˘RÙØp÷h-Tj-’-̊ \-́ p Su-̆ LÙ-̊ P-L˚[ YZe-œm Ck-ß-VÙ-Æ-¤s[

Tp-̇ Yfl ˘RÙØp ®fl-Y-]e-Ls Tt± YÙ£l-◊d L⁄-Æ-Ls Ut-flm

C˚Q-V-R-[j-ßu ER-Æ-Ÿ-Pu Li-P-±k’ A’ Ck-ß-VÙ-Æu ˙R£V

Y⁄-UÙ-]j˚R Aß-L-¨l-T-Rtœ Gq-YÙfl ’˚Q-◊-¨-°-\’ Gu-T˚R

Bn‹ ˘NnL.

$ -2014 - 15 ˛Cu ˘TÙ⁄-[Ù-RÙ-Wd LQd-̆ L-”l-©u ERÆŸPu EXL

SÙ”-L-∞u ̇ R£V  Y⁄-UÙ-]j-ßu Y[of-£-̊ Vl Tt± A±d˚L RVÙo

˘Nn-V-‹m.



TPm 4.1

TPe-L-̊ [d  (TPm 4.1) LY-≤j-æo-L-[p-XYÙ? Æi-̊ Qj ˘RÙ”m U˚X-Ls,

TWkR NU-̆ Y-∞-Ls, EV-Wj-ßp C⁄k’ ∫±-lTÙ-Ÿm A⁄-Æ-Ls, —h”l ˘TÙ—d-
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TPj˚R (TPm 4.2) Et-fl-̇ SÙd-L-‹m.

£˚RkR ̆ TÙ⁄h-L˚[

C›j’f ̆ Np-°-\’

RÙr-YÙ] Tœ-ß-L-∞p

T•-Vf ̆ Nn-°-\’

TPm 4.2

Sß

T≤-Bfl

A˚X-Ls

LÙtfl

T≤ Bfl-Ls

T≤ Í•V EVokR Tœ-ß-L-∞

≠-⁄k’ ÈRÙ-L-W-UÙ] T≤l-T-P-

Xe-Ls Ts-[j-RÙd˚L

˙SÙd° ̆ U’-YÙL SLo-°u-\-].

Cq-YÙfl SL-⁄m T≤l-T-PXe-

Ls T≤ Bfl-Ls Bœm.

®Xj ˙RÙt-\-Æ-Vp

(Geomorphology)
®Xj-˙RÙt-\e-L-∞u E⁄-YÙd-

Lm Ut-flm Y[of-£-̊ Vl Tt±

Lt-œm ◊Æ-́ -V-≠u J⁄ ©¨‹

®Xj-̇ RÙt-\-Æ-Vp Bœm.

œm UQtLÙ”Ls, L•-]j-ßu Ufl Y•-Y-UÙ] TWkR ¿P-È-™-Ls  ˘T -̈V-’m

£±-V-’-UÙ] Ts-[j-RÙd-œ-Ls Gj-R˚] ˙Yfl-TÙ-”-Ls ®˚\k-R’ ◊Æ-´u

˙Ut-T-Wl◊! ◊Æ´u ˙Ut-T-Wl-©p LÙQl-T-”m U˚X-Ls , Ts-[j-RÙd-œ-Ls,

NU-̆ Y-∞-Ls ¿P-È-™-Ls Ut-flm A⁄-Æ-Ls ˙TÙu-\˚Y Tp-̇ Yfl ®Xj-̇ RÙt-

\e-Ls. TX ™p-≠-Vu Y⁄-Pe-L-[ÙL CYt-fls TX ˙RÙt-\e-L-fim E⁄-YÙ-]-

˚Y-VÙ-œm. ◊Æ-́ u ˙Ut-T-Wl-©-¤s[ Tp-̇ Yfl ®Xj-̇ RÙt-\e-Ls, A˚Y

˙RÙu-fl-Y-Rtœd LÙW-Q-UÙ] Nd-ß-Ls Utflm AYt-±u £\l-◊-Ls ˙TÙu-\-

Yt-̊ \l Tt± Æ[d-L-UÙ-Lj ˘RÙœj’ ˘R¨k’ ˘LÙs-̇ YÙm.

®Xj-̇ RÙt-\e-Ls Cq-YÙfl...

◊Æ-́ u ̇ Ut-T-Wl-©p UÙt-\e-L˚[ Ht-T-”j-’m ̆ Y∞l-◊\ Nd-ß-L-̊ [l ( External
forces) Tt± ÿk-˚R-Vl TÙPe-L-∞p Lt-\˚R ®˚]-‹-·o-≈o-

L[pXYÙ?

˙RÙt-\e-Ls E⁄-YÙ-Y-Rt-œj ’˚Q-®t-œm ˘NVp-TÙ-”-Ls ®Xj-

˙RÙt\ E⁄-YÙd-œ-Rp ˘NVp-TÙ-”-Ls (Geomorphic processes).
G]l-T-”m. TÙŸm øo,-LÙt-fl, T≤ Bfl-Ls, Ut-flm LPp A˚X-Ls

˙TÙu\ ˘Y∞l-◊\ Nd-ß-L-∞u ˘RÙPof-£-VÙ] ˘NVp-TÙ-”-L-∞u

TX-]Ù-Ll Tp-̇ Yfl ®Xj-̇ RÙt-\e-Ls E⁄-YÙ-°u-\-]. G]˙Y  Cf-

Nd-ß-L˚[ ®Xj-˙RÙt\ E⁄-YÙd-Lp LÙW-¶-Ls (Geomorphic
agents) G]-XÙm.
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CVt-˚L-´u LWe-L-[Ùp

J⁄ EVokR Tœ-ß-́ p £˚RkR TÙ˚\l ˘TÙ•-L˚[ U˚Z-øo Cu-̆ ]Ù⁄

CPj-ßtœ C›j-’d ˘LÙi” ˙TÙn T•V ˚Yj-Rp Gq-YÙ-̆ \] Li-ºo-L-

[p-XYÙ?. (T-Pm 4.2)

TPj-ßp œ±l-©h-”s[ CWi” ˘NVp-TÙ-”-L-∞u TX-]ÙLl

◊Æ-̇ Ut-T-Wl-©p Gu-̆ ]u] UÙt-\e-Ls Ht-T-”-°u-\]?

˘Y∞l-◊\f Nd-ß-L-fidœl TÙ˚\-L˚[ G∞-RÙL UÙt± ©\ CPe-L-fidœ C›j-

-’d ˘LÙi” ˘NpX ˙Yi-”-̆ U-≤p ◊Æ-̇ Ut-T-Wl-©-¤s[ TÙ˚\-Ls Ndß

œ˚\k-R-̊ Y-L-[ÙL UÙt-\l-TP ˙Yi-”m.

◊Æ ˙Ut-T-Wl-©-¤s[  TÙ˚\-L-̊ [f Ndß œ˚\k-R˚YL[ÙL UÙt-flm £˚R-

‹f ˘NVp-TÙ-”-L-̊ [l Tt± øe-Ls T•j-ß-⁄d-°-»o-L-[p-XYÙ.

Tp-̇ Yfl £˚R-‹f ˘NVp-TÙ-”-Ls G˚Y?

˙Yß-́ -Vp, CVt-©-Vp Ut-flm E -̈́ -Vp £˚R-‹-L-[Ùp TÙ˚\-Ls ˘TÙ-•k’

E⁄-YÙ-œm TÙ˚\j ’i-”-L-̊ [l TÙŸm øo, LÙtfl , LPp A˚X-Ls Ut-flm

T≤-VÙ-fl-Ls ˙TÙu\ ˘Y∞l-◊\ Nd-ß-Ls J⁄ CPj-ß-≠-⁄k’ Cu-̆ ]Ù⁄

CPj-ßtœ C›j-’d ˘LÙi-”f ˘Np-¤m ˘NVp-TÙ” A¨j-Rp (Erosion).
G]l-T-”-°-\’. Cl-̆ TÙ-⁄h-Ls RÙr-YÙ-]l Tœ-ß-L-∞p T•V ˚Yd-Ll-T-”-°-

\’. CR-̊ ]l T•V ˚Yj-Rp  (Deposition). G] A˚Zl-To. ˘Y∞l-◊\ Nd-ß-

Ls A¨j-R-¤dœm , T•-V-̊ Yj-R-¤dœm LÙW-Q-UÙ-°-\’ Gu-T-̊ Rl ◊¨k’

˘LÙi-ºo-L-[p-XYÙ.

˘Y∞l-◊\ Nd-ß-L-∞u A¨jRp Ut-flm T•-V-̊ Yj-Rp ˘NVp-TÙ-”-L-∞u TX-

]Ù-Ll Tp-̇ Yfl Y˚L-VÙ] ®Xj-̇ RÙt-\e-Ls E⁄-YÙd-Ll-T-”-°u-\-]. ̆ Y∞l-

◊\f Nd-ß-L-∞u ˘NVp-TÙ-”-L-̊ [d œ±j’ A±k’ ˘LÙs-[-XÙm.

Sßd-L˚W YØ˙V

EVokR Tœ-ß-L-∞¤s[ ø⁄t-fl-L-∞-≠-⁄k’ Sß Et-Tj-ß-VÙ-°-\-’. ˘RÙPof-£-

VÙLd °˚Pd-Ll ˘Tflm U˚Z-ø-WÙp A’ £±V K˚P-L-[ÙL J›-°-©u-]o

A˚Y Ju-\ÙL C˚Qk’ A⁄-Æ-L-[ÙL UÙfl-°-\’. TX A⁄-Æ-Ls ˙Nok’

Sß-́ u A[‹ ˘T -̈RÙL UÙfl-°-\-’. J⁄ Sß Et-Tj-ß-VÙ-œm Tœß Sß-́ u

©\l-©-Pm (Source) G]-‹m. A˚Y LP-≠p Ap-X’ HRÙ-Y’ J⁄ øo-®-

˚X´p ˙TÙn-̇ N-⁄m Tœß Sß-ÿ-Lm (Mouth) G]-‹m A˚Zd-Ll-T-”-°-\’

Sß-́ u ˙TÙd-̊ Ld Lh-”l-T-”j’m £X LÙW-¶-L-̊ [l TÙol-̇ TÙm.

Sß-́ u ˙TÙdœ

ø¨u A[‹ TÙ˚\-́ u A˚Ul◊

CPj-ßu N¨‹ Yi-PpL∞u A[‹



NÍL A±-Æ-Vp II

52 Yœl◊ IX

˙Up-T-œß

$ Sß Et-Tj-ß-VÙ-œm C-Pm.

$ œu-±u N -̈Æu YØ-VÙL Sß J›-œ-°-\’.

$ æÆ-W-UÙ] A¨j-Rp ˘NVp-TÙ”

$ Yi-Pp-Ls œ˚\‹

$ T•-V-̊ Yj-Rp ˘NVp-TÙ” Cp˚X

$ Ts-[j-RÙd-œ-Ls øo-≈rf£ ˙TÙu\ ®Xj-̇ RÙt-\e-Ls LÙQl-T-”m.

SßÿLm

∏rl-T-œß

$ NU-˘Y-∞l-T-œ-ß-´p J›-œ-°-\’.

$ T•-V-˚Yj-Rp ˘NVp-TÙ” S˚P-˘T-fl-°-\’.

$ Sß-́ p Yi-Pp Ut-flm ø¨u A[-‹m ™Ld ·”-R-XÙ-œm.

$ ˘Ys-[l ˘T⁄dœ NU-̆ Y-∞-Ls, ˘PpPÙ ˙TÙu\ T•-V-̊ Yj-Rp ®Xj-

˙RÙt\eLs LÙQl-T-”-°-\’.

C˚Pl-T-œß

$ A•-YÙ-Wl Tœ-ß-́ p J›-œ-°-\’.

$ A -̈jRp Ut-flm T•V ˚Yj-Rp S˚P-̆ T-fl-°-\’.

$ Aß-L-UÙ] Yi-Pp-L˚[ C›j’ Y⁄-°-\’.

$ ™VÙiPoLs, Bdv˙TÙ H¨-Ls ˙TÙu\ ®Xj-˙RÙt-

\eLs LÙQl-T-”-°-\’.

TPm 4.3

Sß-́ u ©\l-©-Pm ÿRp Sß-ÿ-Lm Y˚W-Ÿs[ CPj-ßu N¨‹ ˙Yfl-TÙh-•t-

˙LtT Sß´u ˙TÙd-̊ Ll  (River course) ˘TÙ’-YÙL Íufll Tœ-ß-L-[ÙLl

©¨d-L-XÙm.

$ ˙Up-T-œß (Upper course)
$ C˚Pl-T-œß (Middle course)
$ ∏rl-T-œß (Lower course)

Sß Et-Tj-ß-VÙ-œm CPj-ß-≠-⁄k’ ̆ Ne-œj-RÙ] N¨‹ YØ-VÙL Aß-L-UÙ] ̇ YLj-

ßp J›-œm Tœß ˙Up Tœß G]l-T-”m. A¨j-Rp ˘NVp-TÙ” Aß-̇ Y-L-UÙL

S˚P-̆ T-flm Tœß C’-YÙ-œm.

N¨‹ œ˚\kR A•-YÙ-Wl Tœ-ß-L-∞p Sß J›-œm Tœß C˚Pl-T-œ-ß-VÙ-œm.

Cl-T-œ-ß-́ p Sß-́ u  ̇ YLm (Velocity) œ˚\-Y-RÙp A¨j-Rp ̆ NV-≠u ̇ YLm

(Intensity of erosion) œ˚\k-’ T•-V-̊ Yj-Rp ˘NVp-TÙ” ˘RÙPe-œ-°-\’.

NU-̆ Y-∞l-T-œ-ß-́ p (Plain) Es[ Sß-́ u J›dœ ∏rl-T-œß G]l-T-”-°-\-’. Yi-

PpLs Sß-́ p Aß-L-UÙ-Ld LÙQl-T-”-Y-RÙ-¤m. Sß-́ u ˙TÙd-°u ˙YLm œ˚\-

Y-RÙ-¤m Cl-T-œ-ß-́ p T•-V-̊ Yj-Rp ˘NVp-TÙ” Aß-L-UÙ-Ld LÙQl-T-”m.
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CVt-˚L-´u LWe-L-[Ùp

Jq-̆ YÙ⁄ Tœ-ß-́ -¤m Sß-́ u ˙Yfl-ThP £\l-◊j Ru-̊ U-L-̊ [d LÙQ-

XÙm. (TPm 4. 3.) Et-fl-̇ SÙd° Cm-Íufl Tœ-ß-L-∞u £\l-◊-L˚[ Bn‹

˘Nn’ ∏˙Z RWl-Th-”s[ Æ]Ùd-L-fidœ Æ˚P Li-”-©-•d-L-‹m

$ A¨j-Rp ˘NVp-TÙ” æÆ-W-UÙL S˚P-̆ T-flm Sß-́ u Tœß G’?

$ ∏rl-T-œ-ß-´p LÙQl-T-”m ®Xj-˙RÙt-\e-Ls GkR ˘NVp-TÙh-•u

TX]ÙL E⁄-YÙ-°-\’?

$ Sß-́ u Gk-Rl Tœ-ß-́ p Yi-Pp-Ls ™L-‹m Aß-L-UÙ-Ld LÙQl-

T”°-\’?

Sß-́ u Et-Tjß ÿRp Cfl-ß-Y-̊ W-Ÿs[ £\l◊L˚[l ◊¨k-’-̆ LÙi-ºo-L[p-

X-YÙ. Sß-́ u Jq-̆ YÙ⁄ Tœ-ß-́ -¤m E⁄-YÙ-œm ®Xj-̇ RÙt-\e-Ls ˙Yfl-

ThP-RÙ-L-́ -⁄d-œm. Sß-́ u A¨jRp Utflm T•-V-̊ Yj-Rp ̆ NVp-TÙ-”-L-fim

ARu-T-X-]ÙL E⁄-YÙ-œm £X ®Xj-˙RÙt-\e-L-˚[-Ÿm SÙm ˘R¨k’

˘LÙs[XÙm.

Sß-́ u A¨j-Rp ˘NVp-TÙ”

J›-œm ˙YLm CPj-ßu N¨‹ (Slope), Ut-flm TÙ˚\ A˚Ul◊  (Rock
structure) ˙TÙu-\˚Y Sß-́ u A¨j-Rp ˘NVp-TÙh-•p RÙd-Lm ˘N¤j-’m

LÙW-¶-L-[Ù-œm.

Sß C›j-’d ˘LÙi” Y⁄m NW˚[d-Lt-Ls, UQp Ut-flm E⁄i˚Pd Lt-Ls

˙TÙu\ TÙ˚\l-̆ TÙ-⁄h-Ls ARu A•l-T-œ-ß-́ -¤m Ut-flm C⁄ Td-Le-L-∞-¤m

Es[ TÙ˚\-L-∞p EW-—-Y-RÙ-¤m TÙ˚\-L-fid-œj ˙Rn-UÙ-]m Ht-T-”-Y-Rtœd LÙW-

Q-UÙ-°-\-’. Cq-YÙfl Ht-T-”m A¨j-Rp EWÙn‹ (Abrasion/corrasion) Gu-\-̊ Zd-

Ll-T-”-°-\-’. J›-°f-˘Np-¤m Tœ-ß-L-∞p L•-]-UÙ] TÙ˚\-L-˚[d ·P

˘U⁄˙Ltfl-Y-Rtœ Cf-̆ N-Vp-TÙ-”-Ls YØ-VÙL Sß-L-fidœ CV-¤-°-\’.

TPj-ßp (TPm 4.4) LÙi-T’ ˙TÙ¤s[ TÙ˚\j-’i-”-Ls

Sß-L-∞u A•l-T-œ-ß-́ p øe-Ls TÙoj-ß-⁄l-¿o-L-[p-XYÙ?

Cl-TÙ-̊ \j ’i-”-L-fi-̊ PV E⁄i˚P Y•-Yj-ßt-œm YZ-

Y-Zl-TÙ] ˙Ut-T-œ-ßdœm LÙW-Qm Gu]?

Sß-́ u A•j-Rh-•-¤m, C⁄ Td-Le-L-∞-¤m EWÙn‹ Gq-YÙfl UÙt-\m Ht-T-

”j-’-°-\’ Gu-T˚Rl TPm 4.5 LÙh-”-°-\’.

TPm 4.4

A•j-Rh-•p A¨j-Rp Æ˚] Sß-́ u C⁄ Td-Le-L-∞p A¨j-Rp Æ˚]

TPm 4.5
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Sß-́ u ˙Up-T-œ-ß-́ p A•j-Rh-•p S˚P-̆ T-flm A¨j-Rp ˘NVp-TÙ” Aß-

L-UÙL S˚P-̆ T-fl-°-\’.

Sß ®Xj-̇ RÙt-\e-L-∞p

TPm 4.6 TÙ⁄e-Ls. ˙YLj-’-Pu TÙŸm ˘Ys-[j-

ßu A¨j-Rp ̆ NVp-TÙh-•-]Ùp E⁄-YÙ] ø˙WÙ-̊ P-

L-̊ [l TÙoj-æo-L-[p-XYÙ.

˘Ne-œj-RÙ] N¨-‹l  (Steep slope)
Tœ-ß-L-∞p Cj-R-̊ LV ø˙WÙ-̊ P-Ls

(T-Pm 4. 6) E⁄-YÙ-Y-Ru LÙW-Qm

Gu]?

Sß-́ u øo J›dœ Aß-L-̈ d-œm ˙TÙ’ A¨j-Rp

˘NV-¤m Ndß·•-V-RÙL UÙfl-Y-RÙp ø˙WÙ-̊ P-L-∞u

BZm Aß-L-̈ d-°-\-’. Sß-́ u A•j-Rh-•p A¨j-

Rp ˘NVp Nd-ß-VÙL UÙflm ˙TÙ’ Ts-[j-RÙd-œ-L-

∞p R≤l-ThP A˚Ul-◊-Ls ˙RÙu-fl-°u-\-]. Cq-

YÙfl E⁄-YÙ] J⁄ Ts-[j-RÙd-°u Y•-Yj˚R LY-

≤-Ÿe-Ls. (T-Pm 4.7) C˚Y 'V' Y•Y Ts-[j-RÙd-œ-

Ls G] A˚Zd-Ll-T-”-°u-\].
TPm 4.6

TPm 4.7

Sß-́ u A¨j-Rp Ut-flm T•-V-̊ Y-j-Rp ˘NVp-TÙ-”-L-∞u TX-]ÙL E⁄-

YÙ-œm ®X A˚Ul◊L˚[ Sß E⁄-YÙd-°V ®X A˚Ul-◊-Ls  (Fluvial
landforms) Gufl A˚Zl-To.
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TPm 4.8

J⁄ øo ≈rf-£-́ u TPj-̊ Rd

LY-≤-Ÿe-Ls (TPm 4.8). Sß-

´u A¨j-Rp Æ˚]-́ u TX-

]ÙL NÙRÙ-W-Q-UÙL Sß-´u

˙Up-T-œ-ß-́ p RÙu øo ≈rf-

£-Ls E⁄-YÙ-œm. L•-]-UÙ-L-‹m,

™⁄--’-YÙ-L-‹m Es[ TÙ˚\-

Ls LXk’ LÙQl-T-”m Ts-[j-

RÙd-œ-L -∞p ™⁄-’-YÙ]

TÙ˚\Ls Aß-L-UÙ] A¨j-Rp Æ˚]dœ Eh-T-”-Y-RÙp øo A⁄-Æ-Ls

E⁄YÙY-Rtœd LÙW-Q-UÙ-°-\’.

˙Up-T-œ-ß-̊ Vd LPk’ Y⁄m-̇ TÙ’ Sß´u A•j-Rh-•p Ht-T-”m A¨j-Rp

Æ˚]´u A[‹ œ˚\-°-\’. B]Ùp C⁄-Td-Le-L-∞-¤-ÿs[ A¨j-Rp

˘NVp-TÙ” Aß-L-UÙ-°-\-’.

N¨‹ œ˚\kR Tœ-ß-Ls YØ-VÙL Sß LPk’ ˙TÙœm ˙TÙ’ Yi-Pp T•-Ye-

L˙[Ù Ap-X’ TÙ˚\ A˚Ul-◊-L˙[Ù R˚P-̆ Nn-Y-RÙp Sß Y˚[k’ J›-

œ-°-\-’. Cq-YÙfl Y˚[k-˘RÙ-›-œm J⁄ Sß-´u  Tœß RÙu TPj-ßp

(TPm4.9)˛ Cp LÙh-Pl-Th-”s-[-’. Sß-́ u ˙TÙd-°p LÙQl-T-”m Cj-R-̊ LV

Y˚[-‹-Ls  ™VÙi-PoLs(Meanders)
G] A˚Zd-Ll-T-”-°u\-]. Sß-L-∞u Uj-

ßV Tœ-ß-́ ¤m ∏rl-T-œ-ß-́ -¤m ™VÙi-

Po-Ls E⁄-YÙ-°u-\].

˘RÙPo-f£-VÙ] A¨l◊ Ut-flm T•-V-̊ Yj-

Rp ˘NVp-TÙ-”-L-∞u TX-]ÙL Y˚[-‹-L-

fidœ E⁄-Y-UÙt-\m Ht-T-”-Y-̊ Rd LY-≤-

Ÿe-Ls(T-Pm 4.10)˛  ˘RÙPof-£-VÙ] A¨j-

Rp Ut-flm T•-V-̊ Y-j-Rp ˘NVp-TÙ”-L-∞-

]Ùp Y˚[‹-Ls Aß-L-UÙL Y˚[-V-‹m

©u-]o Sß ˙SWÙ-L-f ˘Np-X-‹m ˘RÙPe-

œ-°-\-’. Y˚[k’ J›-°V TÙLm Sß-́ u

ÿd-°-V -T -œ-ß -´-≠-⁄k’ ˙Yfl-Th”

R≤VÙL H¨-Ls  E⁄-YÙ-°u\]. CjR-

˚LV H¨-L˚[ Bdv˙TÙ H¨-Ls

TPm 4.9

TPm 4.10
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TPm 4.11

TPm 4.12

(Oxbow lakes) Gu-fl A˚Zd-°u-\-]o

(TPm 4.11).

Y˚[-‹L-∞-≠-⁄k’ Kdv˛ ˙TÙ

H¨Ls E⁄-YÙ-Y’ Gq-YÙ-̆ \u-T-

˚Rl TPm 4. 12 Et-fl-˙SÙd°

◊¨k’ -̆ LÙs-[-‹m.

˘Ys-[l ̆ T⁄dœ U≤-R-‡dœ Sp-XRÙ?

˘Ys-[l-˘T-⁄dœ ˙SWe-L-∞p SßLs

L˚W-◊-Wi” J›-œ-Y-̊ Rl TÙoj-ß-⁄l-¿o-

Ls. Sß J›-œ°u\ TÙ˚R-́ u C⁄ L˚W-

L-∞-¤m Aß-L-UÙ] ÁWm Y˚W ˘Ys-[m

˙TÙ°-\-’. Cq-YÙfl ˘Ys-[l ˘T⁄d-Lm

TÙßd-œm C⁄-L-̊ W-L-∞-¤m Yi-Pp Ui

T•k’ NU-̆ Y-∞-Ls E⁄-YÙ-°u-\-]. Cj-R-

˚LV NU-̆ Y-∞-Ls ̆ Ys-[l-̆ T-⁄d-œf NU-

˘Y-∞-Ls  (Flood plains) (TPm 4.13) Gufl

A˚Zd-Ll-T-”-°-\’

EX-Ll ◊Lr YÙnkR TX Sßd-L˚W SÙL-√-

Le-L-fim ˙RÙu-±-V’ C˚Rl ˙TÙu\

˘Ys-[l ˘T⁄d-œf NU-̆ Y-∞-L-∞-XÙ-œm.

˙Y[Ùi-˚Udœ ˘TÙ⁄j-R -UÙ -]-RÙp

CqYiPp NU-̆ Y-∞-Ls ™L-‹m ÿd-°-V-UÙ-]-̊ Y-VÙ-œm.

˘Ys-[l ˘T⁄d-Lf NU-̆ Y-∞-L-∞u ˙Y[Ùi ÿd-°-Vj-’-Yj-̊ Rd LXk-’-̊ W-VÙ-

Pp SPjß œ±l◊ RVÙ-WÙdL‹m. œ±l-◊-Ls :  Ui, øo YNß, CVt-̊ L-V-̊ Ul◊

YP Ck-ßV Yi-Pp NU-̆ Y-∞-Ls

"Ck-ßV ˙Y[Ùi-˚Uj ’˚\-´u ÿ--’--

˘L¤m◊' G] A˚Zd-Ll-T-”m YP-Ck-ß-Vf NU-̆ Y-

∞-Ls EX-°-̇ X˙V TWl-T-[‹ ·•V Yi-Pp NU-

˘Y-∞-L-∞p Ju-\Ù-œm Tg-NÙl, £k’ NU-̆ Y∞ Ut-

flm ©Wm-U-◊j-ßWÙ NU-̆ Y∞ -G] Íufl Tœ-ß-L-[Ù-

Ld LÙQl-T-”m Cf-N-U-̆ Y-∞-́ p ™L-‹m TWl-T-[‹

·•-V’ Le-˚Lf NU˘Y-∞-VÙ-œm. ˙LÙ’˚U,

˙NÙ[m T´fl Y˚L-Ls, L⁄m◊, NQp ˙TÙu-

\˚Y Ce˙L T -̈́ -Pl-T-”-°u-\u. Ck-ß-VÙ-Æu Ud-

Lh ˘RÙ˚L-́ p TÙß A[-‹dœ Ud-Ls YÙ›m

Cl-T-œß YPCk-ß-V Sß-L-∞u T•V ˚Yj-Rp

˘NVp-TÙh-•u ®Xl-T-œ-ß-VÙ--œm

’˚Q Sß-Ÿm (Tributaries)
°˚[ Sß-Ÿm  (Distributaries)

J⁄ Sß-́ p  J›°

Yk’ ̇ N⁄m ET-S-ß-

L-fim, ø˙WÙ-˚P-L-

fim ’˚Q SßLs

G] A˚Zd-Ll-T-”-

°u-\]. Sß-ÿ-Lj-˚R ˘S⁄e-œm ˙TÙ’

AßL A[-Æ-XÙ] Yi-PpT•-‹-Ls N -̈‹j

Ru˚U Cp-XÙ-R’ ˙TÙu-\-̊ Y-L-∞u TX-

]ÙL Sß-Ls TX-RÙ-Ll ©¨k’ J›-œ-°u-\].

Ck-S-ß-L-̊ [d °˚[-S-ß-Ls G] A˚Zl-To

Y̆s[l̆ T⁄dœf

NU˘Y∞
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®Xj-̇ RÙt-\e-Ls E⁄-YÙ-œm Tœß A¨j-Rp/ T•-V-̊ Yj-Rp

 øo-≈rf£  ÿRp Tœß  A¨j-Rp

  

  

Sß-ÿ-Lj˚R ˘S⁄eœm ˙TÙ’ Sß ™L-

‹m ˘U’-YÙL J›-œ-°-\’ Gu-T˚R øe-

Ls ◊¨k’ ˘LÙi-ºo-Ls Ap-X-YÙ. Sß

ø⁄m Yi-P-≠u A[-‹m ·”-R-XÙL

Es[ Cl-T-œ-ß-́ p ˘T⁄m-TÙ-XÙ]  Sß-

L -fim £±V °˚[ Sß-L -[Ù -Ll

(Distributaries) ©¨k’ J›-œ-°u-\-]. Sß-

Ls A•j’ ˘LÙi-”-Y-⁄m Yi-Pp-Ls

Cd-°-̊ [-L-fid-°-̊ P-́ p T•-V-̊ Yd-Ll-T-

”m ÿd-̇ LÙ-Qj-ßtœ NU-UÙ] ®Xj-̇ RÙt-

\-m ˘PpPÙ (TPm4.13) Bœm. -°˙WdL

AL-WÙ-ß-́ p  (˘PpPÙ) Gu-‡m G›j-

˚Rl ˙TÙu-fls[ ®Xj-̇ RÙt-\-UÙ-̊ L-VÙp CR˚] ˘PpPÙ Gufl A˚Zd-

°-˙\Ùm.

—k-R-W-Y-]j-ßp —k-R-̈ -Ls

EX-°-̇ X˙V ™L-‹m ˘T¨V ˘PpPÙ Tœß  ˙Utœ Ye-LÙ-[j-ß-¤s[ —k-

R-W-Y-]-UÙ-œm.-CkR ̆ PpPÙ Tœß Le-̊ L, ©Wm-◊j-ßWÙ Sß-L-∞u T•-V-̊ Yj-

Rp ˘NVp-TÙh-•u TX-]ÙL E⁄-YÙ-]-RÙ-œm. —k-R¨ G]l-T-”m Li-Pp

C]j-RÙ-Y-We-Ls LÙi-T-”-Y-RÙp Cl-T-œß —k-R-W-Y-]m (Sundarbans) G]

A˚Zd-Ll-T-”-°-\-’. LiPp-LÙ-”-Ls ®˚\kR Cl-T-œß Ck-ß-VÙ-Æ-¤s[

J⁄ ÿd-°-V-UÙ] Tp-Y˚L E -̈́ -]l Tœ-ß-VÙ-œm.

TPm 4.13

˘PpPÙ

Sß-Ls E⁄-YÙd-œm ®Xj-̇ RÙt-\e-L-̊ [l Tt± Ee-L-fidœ °˚PjR A±-

Æu  A•l-T-̊ P-́ p Ah-P-Y-̊ Q˚V ÿ›-̊ U-VÙd-L-‹m.

◊Æ-̇ Ut-T-Wl-©u øo J›d-°u A¨j-Rp˛ T•V˚Yj-Rp ®X-A-̊ Ul-◊-L-̊ [l

Tt± C’-Y˚W øe-Ls ◊¨k’ ˘LÙi-ºo-Ls. ◊Æ ˙Ut-T-Wl-©u  øo J›d-

°u J⁄ Tœß Ui-¶u A•-́ p C\e° ®Xj-R• øWÙL (Ground water)
UÙfl-°-\’ Gu-T’ Ee-L-fid-œj ˘R -̈Ÿ-Up-XYÙ?

ø˚W A˚]j-’d L˚Wl-TÙu- (Universal
solvent) G] Hu A˚Zd-°-̇ \Ùm?

TX-Y-̊ L-VÙ] ˘TÙ⁄h-L˚[Ÿm L˚WV ˚Yj’ ˙Nod-œm ß\u Es[ øo

TÙ˚\-Ls YØ-VÙL J›° Y⁄m ˙TÙ’ TÙ˚\-́ -¤s[ £X RÙ-’d-Ls ø¨p

L˚Wk’ ˙N⁄-°-\-’. Cf-̆ N-Vp-TÙ” L˚W-Np (Solution) G]l-T-”-°-\-’. ®Xj-

R•-ø-̈ u A¨j-Rp ˘NVp-TÙ-”m ,A-̊ Rj ˘RÙPok’ Ht-T-”m ®X A˚Ul-◊-L-

fim L˚W-Np ˘NVp-TÙh-•u TX-]Ù-œm-. C’ Gq-YÙ-̆ \-]l TÙol-̇ TÙm.
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TPm 4.14

®Xj-R• ø -̈]Ùp ˙RÙu-flm ®Xj-̇ RÙt-\e-Ls

U˚Z-øo ®Xj-R• øWÙL UÙ± —i-QÙm◊ Lp

˙TÙu\ TÙ˚\-L-∞p LPk’ ˘Np-¤m ˙TÙ’

A˚Y ™L  G∞-RÙL ø¨p L˚W-°u-\-’. . G]˙Y

®Xj-R• ø¨u A¨j-Rp Ut-flm T•-V-̊ Yj-Rp ®Xj-

˙RÙt-\e-Ls ̆ T⁄m-TÙ-¤m —iQÙm◊l TÙ˚\ Tœ-

ß-L-∞p LÙQl-T-”-°-\-’. Cj-R-̊ LV ®Xf £\l-◊j

Ru-˚U-L-˚[l ˘TÙ’-YÙL LÙvh CVt-˚L-V-

˚Ul◊ (Karst topography) Gufl A˚Zd-°u-\-]o

£X ®Xj-R• ø¨u ®Xj-̇ RÙt-\e-L-̊ [l Tt± T•d-

L-XÙm.

C’ —i-QÙm◊l TÙ˚\-́ u TÙLe-Ls ®Xj-R•

ø -̈]Ùp L˚Wd-Ll-”-Y-Ru  TX]ÙLj ̇ RÙu-±-Ÿs[

œ˚L-́ u Y˚W-T-P-UÙœm TPm (4.14).

ø⁄-Pu L˚Wk’ ˙Nok-’i-PÙ] —i-QÙm-◊-dL-X˚Y œ˚L-́ u ˙Ut-·-̊ W-

-́≠-⁄k’ ∏˙Z ˘NÙh-”f ˘NÙh-PÙL Æ›-°-\-’. Cq-YÙfl ∏˙Z Æ›-°u\

øoj -’-∞-L-∞p £fl Tœß œ˚L-́ u ˙Up-T-œ-ß-́ p Tt± ©•j-’s-[-’. Cf-

˘N-Vp-TÙ” ˘S”e-LÙ-X-UÙLj ˘RÙPo-Y-Ru TX-]ÙL Cf —i-QÙm◊l T•-Ye-

Ls ∏r-̇ SÙd° Y[-⁄-°u-\-]. CkR ®X A˚Ul-◊-Ls vPÙXd-̊ Ph-”-Ls

(Stalactites) G] A˚Zd-Ll-T-”-°-\’.

œ˚L-́ u ˙Ut-·-̊ W-́ -≠-⁄k’ ’∞-VÙL Æ›m —i-QÙm-◊d LX˚Y œ˚L-

´u A•j-R-̊ W-́ p Æ›m ̇ TÙ’ Aeœ T•-k’ ̇ N⁄m —i-QÙm-◊l T•Ym

∏˙Z-´-⁄k’ ˙Up˙SÙd° Y[-⁄-°-\-’. Cj-R-˚LV ®X A˚Ul-◊-Ls

vPÙXd˚Uh-”-Ls (Stalagmites) G] A˚Zd-Ll-T-”-°-\-’. vPÙXd-̊ Ph-”-

Lfim vPÙXd˚Uh-”-L-fim Aß-L-UÙL Y[-⁄-Y-RÙp A˚Y Ju-̇ \Ù-̆ PÙufl

C˚Qk’ LÙQlT”-°-\’.

TPm 4.15 Et-fl-̇ SÙd° vPÙ-Xd ˚Ph-”m, vPÙ-Xd˚Uh-”m ˙Nok-’i-PÙ-

œm ®Xj-̇ RÙt-\m G’˘Yufl Li-”-©-•-Ÿe-Ls.

—i-QÙm◊d œ˚L-Ls A¨j-Rp Æ˚]-´u TX-]Ù-L-‹m,v-PÙ-Xd˚Uh,

vPÙ˚Xd-̊ Ph Ut-flm —i-QÙm-◊l TÙ˚\ vRm-Te-Ls Gu-T] T•Rp

Æ˚]´u TX-]ÙL E⁄-YÙ-]˚Y Gu-T-̊ Rl ◊¨k’ ˘LÙi-ºo-L-[p-XYÙ

—i-QÙm◊d œ˚L-́ u Es-TÙ-Lj-ßu TPm RWl-Th-”s-[-’. (T-Pm 4. 16)

C˚Rl-̇ TÙu\ TPe-Ls C˚Q-Vj-ßu ER-Æ-Ÿ-Pu ˙NL-̈ l-¿o-L-[p-XYÙ.
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TPm 4.15

∫UÙk-ß-WÙ-Æ-p ÆNÙ-Ll-Th-•-]j-ßu A⁄-°-

¤s[ ˙TÙWÙ œ˚L-Ls —i-QÙm◊ TÙ˚\

œ˚L-L-fidœ G”j-’d-LÙh-PÙ-œm. (T-Pm 4.16)

AÈo-Y-UÙ] CkR ®Xj-̇ RÙt\ £\l-Tm-Nj-

ß-]Ùp —t-flXÙ TV-¶-Ls Æ⁄m-◊m ÿd-°V

C-P-UÙL C’ Es-[-’.

£X LP-̇ XÙ-Wd LÙh-£-Ls

LPp A˚X-L-∞u A¨j-Rp Ut-flm T•-V-

˚Yj-Rp ˘NVp-TÙ-”-L-∞u TX-]Ù-Ld LPt-L-

˚W-˙VÙW ®Xj-˙RÙt-\e-Ls E⁄-YÙ-°u-\-].

LPp L˚W-̊ Vl ˘TÙ’-YÙL CWiPÙLl ©¨d-L-XÙm.

 TÙ˚\ A˚Ul-◊-Ls ®˚\k-R˚Y (Rocky coast)
 TÙ˚\ A˚Ul-◊-Ls Cp-XÙ-R˚Y (Non rocky coast)
Cj-R-˚LV LPt-L-˚W-L-∞p LÙQl-T-”m £X ®Xj-˙RÙt-\e-L-˚[l Tt±

A±k’ ˘LÙs-[-XÙm..

LP-≠u Es˙[ Rs∞ ®t-œm ˘Ne-œj-RÙ] œu-fl-Ls LPt-L-̊ Wd °∞l◊-

TPm 4.16 ˙TÙWÙ œ˚LLs

vPÙ-Xd-˚Ph-”-Ls

—i-QÙm-◊l-TÙ-̊ \j Ái-Ls

vPÙ-Xd-̊ Uh-”-Ls
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TPm 4.18

Ls- (Sea cliffs). A˚X-L-∞u A¨j-Rp TX-]Ù-

Ld LP˚X Gßo-˙SÙd°Ÿs[ L˚Wl-T-œß

C•k’ ̆ Ne-œj-RÙ] Ko A˚Ul◊ Ht-T-”-°\’.

ß⁄-Y-]k-R-◊-Wm UÙYh-Pj-ßp Yod-L˚X LPp-

L-̊ W-́ p LÙQl-T-”-Y’ LPt-L-̊ Wd °∞l-◊-L-

[Ù-œm ( TPm 4. 18)

LPp A˚X-Ls LPt-L-̊ W-́ -¤s[ TÙ˚\d-·h-

Pe-L-∞p Nd-ß-VÙL A•l-T-R-]Ùp A˚Y-L-fid-

œj ˙Rn-UÙ-]m Ht--T-”-°-\’. Cq-YÙfl A˚X-L-

∞u A¨j-Rp EWÙn‹ (Abrasion) TX-]Ù-Ld

LPt-L-̊ W-́ -¤s[ TÙ˚\d-·h-Pe-Ls R≤j’

ÆPl-ThP Ái-L-[ÙL E⁄-YÙ-°u-\-]. LPt-L-̊ W-

´p G›m© ®t-œm Cj-Ái-Ls ̇ TÙ¤s[ Cj-

R-˚LV TÙ˚\ A˚Ul-◊-L˚[j Ái-Ls

(Stacks)  Gufl A˚Zl-To. Li-Êo UÙYh-Pj-

ßp RXf-̇ N¨ LPt-L-̊ W-́ p LÙQl-T-”m Ái-L-

∞u LÙh-£-RÙu TPm (TPm 4.18) Cp- R-Wl-Th-

”s-[’.

LPp A˚X-L-∞u Nd-ß-VÙ]

A¨j-R˚X Gßoj’ C˚Y ®˚X-

®t-T-Ru LÙW-Qm Gu]?

LPp A˚X-L-∞u T•V ˚Yj-Rp ˘NVp-TÙh-

•u TX-]ÙLd LPt-L-̊ W-Ls (Beaches) E⁄-YÙ-

°u-\-]. UQp, ™L-÷i-¶V TÙ˚\j-’i-”-

Ls ˙TÙu-\˚YLs LPt-L-˚W-L-∞p T•k’

E⁄-YÙ-œm Rt-LÙX ®Xj-̇ RÙt-\e-Ls LPt-L-̊ W-

Ls ( TPm 4.19) G]l-T-”m.

˙LÙY-[m, Ne-œ-ÿ-Lm, Yo-dL-˚X, ˘N\Ù-´,

˙LÙØd-˙LÙ-”, ÿ›l-©-Xe-LÙ” ˙TÙu\ £X

ÿd°V LPt-L-̊ W-Ls —t-fl-XÙ-Ætœ YÙnl-◊s[

Tœ-ß-Ls Gu-T˚R øe-Ls A±-≈o-L-[p-XYÙ.

TPm 4.17

TPm 4.19

ÁiLs

LPtL˚W °∞l◊Ls

˙LW-[j-ßp —t-fl-XÙ-Ætœ ÿd-°-Vj-’-Ym Es[  LPt-L-̊ W-Ls Gk-̆ RkR

UÙYh-Pj-ßp Es-[] Gu-T-˚Rd Li-”-©-•j’ AYt-±u TPe-L˚[

C˚Q-V-R-[j-ßu ER-Æ-Ÿ-Pu ˙NL-¨j’l ◊Æ-´-Vp TPj-ß-Wh-•p

˚YdL‹m.
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˙LW-[Ù-Æu øiP LPt-L-̊ W-́ p LÙQlT”m ˙Yt-fl-̊ U-Ls ®˚\kR LP-

˙XÙW ®Xj-̇ RÙt-\e-Ls Tt± Lp-Æf-—t-flXÙ ˙SWj-ßp Li” Aß-L-UÙ-Ll

◊¨k’ ˘LÙs-≈o-L-[p-XYÙ?

UQp LÙ”-Ls YØ˙V...

TPj-̊ Rl TÙ⁄e-Ls (4.20).

©\ Tœ-ß-L-∞-≠-⁄k’ TÙ˚X-Y-]l Tœß-

L∞Ûp ˙Yfl-Th” LÙQl-T-”m £\l-Tm-Ne-

L-̊ [d Li-”-©-•j’ Ceœ G›ß ˙Nod-

L-‹m.

$ EVokR ˘Yl-T-®˚X

$

$

TÙ˚X-Y-]e-L-∞p ®Xj-˙RÙt-\e-Ls E⁄-YÙœ-Y-Rtœd

LÙWQUÙ] ˘Y∞l-◊\ Ndß G’?

LÙt-±u ˘NVp-TÙ-”-L-[Ùp E⁄-YÙ-œm ®Xj-

˙RÙt-\e-Ls ÿd-°-V-UÙ-Ld LÙQl-T-”-Y’

TÙ˚X-Y-]e-L-∞-XÙ-œm.

TPm 4.21 ˚Vd LY-≤-Ÿe-Ls. TÙ˚XY]j-

ßp Nd-ß-VÙ] LÙt-±-̇ ]Ù” UQp-’-Ls-Ls

A•j-’d-̆ LÙi” ˘Np-Xl-T-”-Y-̊ Rd Li-

ºo-L-[p-X-YÙ. —Zu-\-•d-œm Nd-ß-VÙ] LÙtfl

TÙ˚X-Y-]j-ßp Y\iP UQp-Ui˚Q

C[d-°-˘V-”j’ ˙Y˘\Ù⁄ CPj-ßtœ

A•j’f ̆ Np-°-\-’. LÙt-±u CkR A¨j-Rp

˘NVp-TÙh-•˚] •l-̇ [-Nu(Deflation) G]

A˚Zl-To.

Y¤-YÙ] ̇ YLj-’-Pu ≈—m LÙtflLs A•j-

’d ˘LÙi” Y⁄m UQp-’-Ls-Ls Ut-flm

TÙ˚\l ˘TÙ•-L-fim TÙ˚X-Y-]j-ßp

EVok’ ®t-œm TÙ˚\-L-∞p ˘RÙPof-£-VÙL

˙YLj-’-Pu ˙UÙ’-Y-Ru TX-]Ù-Ll TÙ˚\-L-

fid-œj ˙Rn-UÙ-]m Ht-T-”-°-\-’. LÙt-±u

CkR A¨j-Rp ̆ NV-≠˚] A¨j-Rp EWÙn‹

(Abrasion) G] A˚Zl-To. Cq-YÙfl E⁄-

YÙ] J⁄ TÙ˚\-́ u TP-UÙ-œm (T-Pm 4. 22)

˘TÙ’-YÙ-Ll TÙ˚X-Y-]jßp LÙ[Ùu

TPm 4.20

 TPm 4.21

TÙ˚X-Y-]j-ßp UQp-LÙtfl

TPm 4.22
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Y•Yjßp LÙQl-T-”m Cj-R-˚LV TÙ˚\-Ls

LÙ[Ùu TÙ˚\-Ls (Mushroom rocks) (TPm 4.22)

G] A˚Zd-Ll-T-”-°u-\].

TPj-ßp ( TPm 4. 22) LÙi-T’

˙TÙp TÙ˚\-L-∞u A•l-T-œ-ß-´p

Aß-L-UÙL A¨j-Rp Ht-TP LÙW-Qm

Gu]?

LÙt-±u T•-Rp Æ˚]-́ u TX-]Ù-Ll TÙ˚X-Y-

]e-L-∞p UQp œu-fl-Ls (Sanddunes) E⁄-YÙ-

°u-\-]. ˘TÙ’-YÙ-Ll ©˚\fNk-ß-W≤u Y•-Yj-

ßp LÙQl-T-”m UQp œu-fl-L-̊ [l To-Lu-Ls

(Barchans) G] A˚Zl-To. (TPmÛ 4.23).

 TPm 4.23

LÙt-±u ß˚N

LÙt-±u ß˚N

UQp T•-°-\’

UQp C[° UÙfl-°-\’

To-Lu

TPm 4.24

TPj˚R (T-Pm 2. 23-I) Et-fl-̇ SÙd° To-Lu-L-∞u ˙RÙt-\j-̊ Rl Tt± LXk-

’-̊ W-VÙ-Pp SPjß œ±l◊ RVÙ-̈ d-L-‹m.

LÙtfl Gßo-ß-˚N-´-≠-⁄k’ ≈—m ˙TÙ’ To-Lu-L-∞p Ht-T-”m Y•-Y-

UÙt\j˚R Y˚Wk’ LÙh-”e-Ls.

£k-ßd-L-‹m... Li-”-©-•d-L-‹m...

TÙ˚X-Y-]d LÙh-£-L-̊ [d LÙQCV-XÙR EX-°-¤s[ J˙W-̆ VÙ⁄

Li-Pm G’-̆ Y] C˚Q-V-R-[j-ßu ER-Æ-Ÿ-Pu Li-”-©-•-Ÿe-

Ls.

Sm-ÿ-̊ PV SÙh-•-¤m ®Wk-R-W-UÙ-Ld LÙt-fl-Ls ≈—-°u-\-Rp-X-YÙ.-

B-]Ùp C˚Rl ˙TÙu\ ®Xj-̇ RÙt-\e-L˚[ Ceœ LÙQÿ•-Y-

ßp˚X. CRu LÙW-Qm Gu]?

T≤-Í-•V U˚X-L-∞p
TWkR T≤-Í-•V TœßL˚[l TÙoj-æo-L-[p-XYÙ (TPm 4.24).

øiP Y⁄-Pe-L-[ÙLl T≤l-̆ TÙ-Ø-Rp S˚P-T-flm

˙TÙ’. T≤-Í-•V ®Xe-Ls E⁄-YÙ-°u-\-]. HWÙ-[m

N’W °˙XÙ-¡h-Po TWl-T-[-‹m TX °˙XÙ-¡h-Po L]-

ÿm Aß-L-UÙ] TÙW-ÿm Es[ ™Ll-̆ T-̈ V A[-

Æp LÙQl-T-”m T≤-U-̊ X-Ls E⁄-YÙ-œm CPe-L-

∞-≠-⁄k’ ˘U’-YÙ-Ll Ts-[j-RÙd-œl Tœ-ß-L-∞p

C\e-œ-°u-\-]. Cq-YÙfl NX-]-U-̊ P-Ÿm  T≤l-T-P-

Xe-Ls T≤-VÙ-fl-Ls. (Glaciers) G] A˚Zd-Ll-T-



Yœl◊ IX 63

CVt-˚L-´u LWe-L-[Ùp

”-°u-\-]. T≤l-TÙ-̊ \-Ls NX-]-U-̊ P-Ÿm ˙TÙ’ Aq-Æ-Pe-L-∞-¤s[ TÙ˚\j-

’i-”-L-̊ [-Ÿm , Ui Ut-flm ˘TÙ⁄h-L-̊ [-Ÿm ˙Noj’ C›j-’d ˘LÙi”

˙TÙ°-\-’. T≤-VÙ-fl-L-∞u A•-́ p Jh-•d-̆ LÙi-•-⁄d-œm TÙ˚\j-’i-”-Ls

A˚Y-̇ TÙ-œm CPe-L-∞u ˙Up-T-œ-ß˚V EW£ ™⁄-’-YÙd-œ-°-\-’. C’ TX-

Y˚Ll T≤-VÙfl A¨j-Rp ®Xj-̇ RÙt-\e-Ls E⁄-YÙ-Y-Rtœd LÙW-Q-UÙ-°-\’.

T≤-VÙ-fl-L-∞u ˘NVp-TÙ-”-L-[Ùp Ht-T-”m ®Xj-̇ RÙt-\e-Ls EV-Wm ·•V

U˚Xl-T-œ-ß-L-∞-¤m ’⁄-Yl Tœ-ß-L-∞-

¤m NÙRÙ-W-Q-UÙ-Ld LÙQl-T-”-°-\’.

œu-±u N -̈‹-L-∞-¤s[ T≤VÙ-fl-L-∞u

NX-]m TPj-ßp (T-Pm 4. 25) LÙh-Pl-T-

”s-[-’. Cf-N-X-]j-ßu LÙW-Q-UÙ-Ld

œu-±u Td-Le-L-∞p Jq-̆ YÙ⁄ Lh-Pj-

ß-¤m Ht-T-”m UÙt-\e-L-̊ [d ·ok’

LY-≤-Ÿe-Ls. T≤-VÙ-fl-L-∞u A¨j-Rp

Æ˚]-́ u TX-]Ù-Ll TPj-ßp ( TPm

4.26), 4. 27, ) LÙh-Pl-Th-”s[ Æj-ß-VÙ-

N-UÙ] TX Ts-[j-RÙd-œ-Ls E⁄-YÙ-°u-

\-]. NÙn‹ SÙt-LÙ-≠-´u Y•-Yj-ß-

¤s[ Cl Ts-[j-RÙd-œ-Ls £od-œ-Ls

(Cirques) G] A˚Zd-Ll-T-”-°u\].

(TPm 4.26)

Ts-[j-RÙd-œ-L -∞p T≤-VÙ -fl -Ls

˘RÙPof-£-VÙ-Ld LPk’ ˘Np-¤m-̇ TÙ’

A¨j-Rp ̆ NV-≠u LÙW-Q-UÙLl ̆ TÙ’-

YÙL J›e-LÙ-Ld LÙQl-T-”m A•l-T-

œß ˘Ne-œj-RÙ] Td-Le-L-fi-Pu 'U'
Y•Y T≤VÙfl Ts-[j-RÙd-œ-L-[ÙL

UÙfl-°u-\]. (TPm 4.27)

T≤-VÙ-fl-Ls A•j-’d ˘LÙi” Y⁄m

Yi-Pp-Ls T≤VÙfl Ts-[j-RÙd-°u

TXTœ-ß-L-∞p T•-Æd-Ll-T-”-°-\’.

CqYÙfl T•ÆdLlThP Y•-Ye-Ls

˘UÙ˚Wu-Ls (Moraines) G] A˚Zd-

Ll-T-”-°u\]-. TPm 4. 28 ˚V Et-fll-

TÙ-⁄e-Ls. Ts-[j-RÙd-°u GkRl Tœ-

TPm 4.26

£odœLs

TPm 4.25

A¨jRp
A¨jRp

TPm 4.27

'U' Y•Y

Ts[jRÙdœ
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ß-L-∞p ̆ UÙ˚W-‡-Ls E⁄-YÙ-°-Ÿs-[] Gu-T-̊ Rd

Li-”-©-•-Ÿe-Ls

 Ts-[j-RÙd-°u Td-Le-L-∞p





TPm 4.28

TPe-Ls
®Xj-˙RÙt-\e-L-∞u E⁄-YÙd-Ld E⁄-YÙd-Lf ˘NVp-TÙ”

˘TVo LÙW¶ (A¨j-Rp /T•V ˚Yj-Rp)

TÙPl-T-œ-ß-́ u YØ-VÙL øe-Ls ˘Tt-fld˘LÙiP A±-Æu A•l-T-̊ P-́ p ∏˙Z RWl-Th-”s[

T´t-£j RÙ∞˚] ÿ›-̊ Ul-T-”j-’e-Ls. T´t£jRÙs
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˘Y∞l-◊\ Nd-ß-L-∞u A¨j-Rp˛ T•V ˚Yj-Rp ˘NVp-TÙ-”-

L-∞-]Ùp E⁄-YÙ-œm £X ®Xj-̇ RÙt-\e-L-̊ [l Tt± øe-Ls

A±k’ ˘LÙi-ºo-Ls. C˚Y-Vp-XÙ’ HWÙ-[m ®Xj-̇ RÙt-\e-

Ls ◊Æ-̇ Ut-T-Wl-©p E⁄-YÙY-’i”.

A¨j-Rp Æ˚]-́ u TX-]ÙL EV-W-UÙ] Tœ-ß-Ls NU-R-[-UÙd-

Ll-T-”-°-\’  (Degradation) T•V˚Yj-Rp Æ˚]-́ u TX-]Ù-

Lj  RÙrkR Tœ-ß-Ls  (Agradation) ®Wl-TÙd-Ll-T-”-°u-\-].

CkR CWi” ˘NVp-TÙ-”-Lfim ◊Æ˙Ut-T-Wl-©p ®Wl-TÙd-œ-

Rp ˘NV-̊ Xl ◊ -̈Y-RÙp CYt˚\l ˘TÙ’-YÙL ®Wl-TÙd-œ-

Rp ˘NVp-TÙ” (Gradation Process) G] A˚Zd-°u-\-]o.

Tp-̇ Yfl ˘Y∞l-◊-\f Nd-ß-L-∞u ˘NVp-TÙh-•u TX]ÙLl

◊Æ-̇ Ut-T-Wl-©p ̆ RÙPof-£-VÙL E⁄-Y-UÙt-\m Ht-T-”-°-\’ Gu-

T-̊ Rl ◊¨k’ ˘LÙi-ºo-L-[p-X-YÙ. C˚Y-L-∞u £X UÙt-\e-

Ls ßº-̆ W] S˚P-̆ T-fl-°u-\-]. B]Ùp £X UÙt-\e-Ls ™L-‹m ˘U’-YÙL

S˚P-̆ T-fl-°u-\-]. øiP LÙX-UÙL Et-fl-̇ SÙd-œ-R-≠u TX-]ÙL Uh-”m Cj-R-

˚LV ˘NVp-TÙ-”-L-∞u TXu-L-̊ [d LÙQ CV-¤m.

TPm 4.29 ˚Vd ·ok’ LY-≤d-L-‹m. Cj-R-̊ LV LÙh-£-L˚[ øe-Ls TÙoj-

ß⁄l-¿o-L-[p-XYÙ.

◊Æ-̇ Ut-T-Wl-©p ®Xj˙RÙt-\e-L˚[ Ht-T-”j-’-Y-ßp U≤-R-≤u ˘NVp-TÙ-

”-L-∞u Teœ RWl-Th-”s[ TPe-L-∞-≠-⁄k’ ̆ R∞-YÙ-°-\-’. C˚Rl ̇ TÙu\

˘NVp-TÙ-”-L˚[ G›-ßf ˙Noj-’d ˘LÙs-[-‹m.

 YVp ®Wl-TÙd-œ-Rp





C˚Y NÙRÙ-W-Q-UÙ] ®Wl-TÙd-Lp ˘NVp-TÙ-”-Ls RÙ]Ù?

"◊Æ-̇ Ut-T-Wl-©u  A˚Ul-©p ˙Yfl-TÙh-•˚] Ht-T-”j-’-Y-ßp

U≤R ˘NVp-TÙ-”-L-∞u Teœ' J⁄ L⁄j-R-We-Lm SPj-R-‹m.

L⁄j-R-We-°p G˚Y-̆ Vp-XÙm Eh-T-”j-R-XÙm?

$ A±-Æ-Vp Ap-XÙR ˘NVpTÙ”-Ls

$ ˘RÙPo Æ˚[-‹-Ls

$ Yh-PÙW G”j-’d-LÙh-”-Ls

TPm 4.29
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◊Æ-̇ Ut-T-Wl◊ ̆ RÙPof-£-VÙ] UÙt-\e-L-fidœ

Es-[Ù-°u-\’ Gu-T’ TÙPl-◊j-R-Lj-ß-≠-⁄k’

Ee-L-fidœl ◊¨k-R-Rp-X-YÙ. CVt-˚L-´p

UÙt\e-L˚[ Ht-T-”j-’-Y-ßp U≤-R-≤u Teœ

™L Aß-L-UÙ-œm. SÙm —t-flf-„-Z≠p HtT-”j-

’m ˙L” ˘RÙØp-÷hT ÿu-˙]t\j-ßu

Y[of-£-VÙp Aß-L-̈ j’ Y⁄-°\’. Ui, U≤-

Ru Ut-flm UWe-Ls Gp-XÙm ̇ Nok-’s[ YÙŸ-

Ui-P-Xj-ßu Su-̊ U-Ls SU’ Y⁄m R˚X-ÿ-

˚\d-LÙL ®˚X-®-flj-Rl-TP ˙Yi-”-Up-XYÙ?

Sm-ÿ-̊ PV —t-fll-◊-\j˚R Y⁄e-LÙ-Xj-

ßt-LÙL TÙ’-LÙl-̇ TÙm

œu-flm U˚X-L-fim —j-R-ø-̈ u E˚\-ÆPeLs ̨
C˚Y-L-̊ [l TÙ’-LÙdL ̇ Yi-”m

ÿd-°V Lt-\p A˚P-‹-L∞p EhT”T˚Y

$ ◊Æ˙Ut-T-Wl-©p ˘NVp-T-”m Nd-ß-Ls HWÙ-[m ®Xj-̇ RÙt-\e-L˚[

Ht-T-”j-’-°-\’ Gu-T˚R Æ[d-œ-Rp.

$ ®Xj-̇ RÙt-\e-Ls Jq-̆ YÙu-flm E⁄-YÙ-Y-Rtœd LÙW-Q-UÙ] ̆ Y∞l-

◊\ Nd-ß-L-̊ [l Tœj-R-±k’ Ah-P-Y-̊ Ql-T-”j-’-Rp.

$ A¨j-Rp  ̨T•-V-̊ Yj-Rp ̆ NVp-TÙ-”-L˚[ ̇ Yfl-T-”jß A±k’ ̆ LÙs-fiRp

$ Sß-́ u ˙TÙd-°p LÙQl-T-”m £\l-◊j-Ru-̊ U-L˚[ ÆY-̈ j-Rp

$ LPt-L-̊ W-̇ VÙW ®Xj-̇ RÙt-\e-L-̊ [d Li-P-±k’ ˘Y∞-́ -”-Rp.

$ —t-fl-XÙj-’-˚\-´p ¿f-—-L-fid-œs[ ÿd-°-Vj-’-Yj-˚Rl Tt±

A±d˚L RVÙ-̈ j-Rp.

$ TÙ˚X-Y-]e-L-∞u £\l-◊-Ls Aeœ E⁄YÙœm ®Xj-̇ RÙt-\e-Ls

Tt± Ah-P-Y-̊ Ql-T-”j-’-Rp.

$ ®Wl-Tl-T-”-Rp ˘NVp-TÙh-•u £\l-◊j-Ru-̊ U-L˚[ ÆY-̈ j-Rp.

$ ◊Æ˙Ut-T-Wl-◊ ̆ RÙPof-£-VÙL UÙt-\e-L-fidœ Eh-T-”-°-\’ Gu-T˚R

Yh-PÙW G”j-’d-LÙh-”-L-fi-Pu Æ[d-œ-Rp.

$ CVt-̊ L-́ p ®Wl-TÙd-œ-Rp ˘NVp-TÙh-•-̊ ]-Ÿm ˘NVt˚L ÿ˚\´p

®Wl-TÙd-œ-Rp ̆ NVp-TÙh-•-̊ ]-Ÿm Jl-◊-̊ Ul-T-”jß ̆ NVt˚L ®Wl-TÙd-

œ-Rp ˘NVp-TÙh-•-]Ùp Ht-T-”m æV Æ˚[-‹-L˚[d Li-P-±-Rp.
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A B

$ Sß-́ u ˙TÙd-°p LÙQl-T-”m £\l-Tm-Ne-L˚[ ÆY-̈ d-L‹m.

$ 'V' Y•Y Ts-[j-RÙd-œ-Ls Ut-flm 'U' Y•Y Ts-[j-RÙd-œ-L-̊ [j

˙RÙt-\j-ßu A•l-T-̊ P-́ p Jl-◊-̊ Ul-T-”j-’L.

$ ˘PpPÙ Ut-flm ̆ Ys-[l-̆ T-⁄dœ  NU-̆ Y-∞-L-∞u ̇ Y[Ùi Ut-flm

—t-flf-„-Zp ÿd-°-Vj-’-Yj˚R G”j-’d-LÙh-”-L-fi-Pu AP-P-Y-̊ Ql-

T-”j-R-‹m.

$ TPj-ßu ER-Æ-Ÿ-Pu To-L-≤u ˙RÙt-\j˚R Æ[d-œL

$ T≤-VÙ-fl-L-∞u HRÙ-Y’ C⁄ A¨j-Rp Æ˚] ®Xj-̇ RÙt-\e-L-̊ [d

Li-P-±k’ A˚Y-L-∞u ˙RÙt-\f ˘NVp-TÙ-”-L˚[ ÆY-¨d-L-‹m

(TPj-ßu ER-Æ-Ÿ-Pu).

$ LÙtfl, Sß, A˚X-Ls, ®Xj-R• øo Ut-flm T≤-VÙ-fl-Ls Gu-T-̊ Y-L-

∞p HRÙ-Y’ Íufl ˘Y∞l-◊\ Nd-ß-L-∞u A¨j-Rp˛ T•-V-̊ Yj-

Rp ®Xj-̇ RÙt-\e-L-∞-‡-P˚V Ah-P-Y˚Q RVÙ-WÙd-L-‹m.

$

Ußl-©-P-XÙm

TPe-L-∞p RWl-Th-”s[ ®Xj-̇ RÙt-\e-L-̊ [l ©¨j-R-±k’ AYt±u

E⁄-YÙd-Lf ˘NVp-TÙ-”-L˚[ ÆY-̈ d-L-‹m.
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˘RÙPo ˘NVp-TÙ-”-Ls

$ Lp-Æf—t-flXÙ ˙SWj-ßp ˙LW-[Ù-Æp LÙQl-T-”m Sß ®Xj-˙RÙt-

\e-Ls Ut-flm LP-̇ XÙW ®Xj-̇ RÙt-\e-L-̊ [-Ÿm Tœj-R-±k’ TVQ

Æ[dL A±d˚LL-∞p ˙Nod-L-‹m.

$ Tp-̇ Yfl ®X-j-̇ RÙt-\e-Ls, ®Xj-̇ RÙt-\d LÙW-¶-Ls Ut-flm ̆ NVt˚L-

ÿ-˚\-´p ®Wl-TÙd-œ-Rp ˙TÙu\ ˘NVp-TÙ-”-L-∞u TPe-L-fim,

C˚QVR[ TPe-L -fim ßWh• ◊Æ-´-Vp TPj-˘RÙ -œl◊

RVÙ¨dL‹m.

$ Tp-̇ Yfl ®Xj-̇ RÙt-\e-L-∞u TPe-L˚[f NÙoh•p Jh• A•d-œ-

±l-◊-Ls G›-ßf ˙Noj’ Yœl-T-̊ \-́ p ˘Y∞-́ -P-‹m.



U≤-R-≤u YÙrd-̊ L-Ÿ-Pu ˘RÙPo-◊-̊ PV £X LÙh-£-L-̊ [l TPj-ßp TÙod-°-»o-Ls.

˙SW-•-VÙ-L˙YÙ U˚\-ÿ-L-UÙ-L˙YÙ LP-≠-̊ ]f NÙok’ YÙZÙ-R-Yo-Ls GY-⁄˙U C⁄dL

ÿ•-VÙ’.

Æi-̆ Y-∞-́ ≠⁄k’l TÙoj-RÙp J⁄ ̆ T¨V øol-T-Wl-TÙL ◊Æ SUd-œj ̆ R -̈Ÿm. øo-

TWl-©p Be-LÙe˙L EVo-k’ ®t-œm ®Xl-T-œ-ß-L-[Ù-Ll ˘T -̈V-Li-Pe-Ls LÙQl-

T”-°-\-’. ◊Æ-́ u TWl-©p —UÙo 71 % øol-T-œß--VÙ-œm. 29% Uh-”˙U ®Xl-T-œ-ß-.

®Xl-T-œ-ß-L-fidœ C˚P˙V ˘T⁄e-L-Pp-Ls LÙQl-T-”-°u-\-]. T£-©d ˘T⁄e-LPp
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TPm 5.1

-AhXÙi-•d ˘T⁄e-L-Pp, Ck-ß-Vl ˘T⁄e-L-Pp, Bo-•d

˘T⁄e-L-Pp, Ai-PÙo-•d ˘T⁄e-L-Pp B°-V˚Y ÿd-

°V ˘T⁄e-L-Pp-L-[Ù-œm

˙Ut-œ-±l-©-hP Jq-̆ YÙ⁄ ˘T⁄e-L-P-¤m HWÙ-[-UÙ]

LPp-L-fim Æ¨-œ-PÙd-L-fim  LPp C”dœL-fim

Cu‡m TX ˙NokR-RÙ-œm. Íufl Td-Le-Ls ®Xj-RÙp

„Zl-Th-P˙R Æ -̈œPÙ (Bay). C⁄ ®Xl-T-œ-ß-L-fidœ

C˚P-´-XÙ] JP”e°V LPp-T-œ-ß˙V LP≠”dœ

(Strait). ˘T⁄e-L-P-≠u L˚W-˙VÙ” ˙NokR Tœ-ß˙V

LPp (Sea) Gufl A±-Vl-T-”-°-\-’. AW-©d-L-Pp Ck-ß-

Vl ˘T⁄e-L-P-≠u Tœß-VÙ-œm.

EX-Ll ˘T⁄e-L-Pp-Ls J˙W TÙo-̊ Y-́ p

˘T⁄e-L-Pp-Ls A•l-T-̊ Pj RL-Yp-Ls

$ ˘UÙj-Rl TWl-T-[‹ 165.-2 CXh-Nm N. °. ¡.

$ NÙW-N¨ BZm 4280 ¡h-P-⁄m, ™Ld-·-•V BZm- 11,034

¡hP⁄UÙ-œm.

$ ™L BZm ·•V Tœß NXg-No œØ Gu-\-±-Vl-T-”-°-\’.-

$ ˘UÙj-Rl TWl-T-[‹ 82. 4 CXh-Nm N. °. ¡

$ NWÙ-N¨ BZm 3700 ¡h-P-⁄m. ™Ld-·-•V BZm 8618 ¡h-P-⁄-UÙ-œm

$ ™L-‹m BZm ·•V Tœß ©Î-¨h-˙PÙ-¨d˙LÙ œØ

(Puertorico trench).

$ ø[-UÙ] Y•-Æ-XÙ-œm CkRl ˘T⁄eLPp

$ ˘T⁄e-L-P-≠u ˚UVl-T-œ-ß-́ p —UÙo 1400 °. ¡h-Po ø[j-

ßp J⁄ U˚Xj-̆ RÙ-Po Es-[-’.- C’ Uj-ßV Ah-XÙi-•d

U˚Xj-̆ RÙ-Po Gu-\-̊ Zd-Ll-T-”-°-\-’.

$ ˘UÙj-Rl TWl-T-[‹ 73. 4 CXh-Nm N. °.¡

$ NWÙ-N¨ BZm 3960 ¡. B]Ùp ™L BZ-UÙ] Tœ-ß-VÙ]

YÙo-hPu œØdœ 7725 ¡ BZm Ei”.

$ ™Lf £±V ˘T⁄e-L-Pp.

$ TWl-T-[‹ 14. 09 CXh-Nm N. °.¡

$ ™L AßL BZm 5180 ¡

$ LP≠u ˙Ut-T-Wl◊ T≤d-Lh-•-L-[Ùp ÍPl-Th-•-⁄-d-œm.-

$ ˘Ru ˘T⁄e-L-Pp Gu-flm A±-Vl-T-”-°-\’.

$ ˘UÙjRl TWl-T-[‹ 32 CXh-Nm N. °. ¡

T£-©d ˘T⁄e-L-Pp

Ah-XÙi-•d

˘T⁄e-L-Pp

Ck-ß-Vl ˘T⁄e-L-Pp

Bo-•d ˘T⁄e-L-Pp

Ai-PÙo-•d

˘T⁄e-L-Pp
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EXL ®Xl-T-Pj-ßu ER-Æ-Ÿ-Pu Jq-̆ YÙ⁄ ̆ T⁄e-L-P¤m Ge˙L A˚Uk-

’s-[’ -Gu-T-̊ Rd Li-”-©-•-Ÿe-Ls.

®Xl-T-Pj ˘RÙœl◊ T -̇̈ NÙ-ßj’ Jq-̆ YÙ⁄ ˘T⁄e-L-P-≠-‡-̊ P-V-‹m Tœ-

ß-L-[Ù] LPp-Ls, Æ -̈œ-PÙd-Ls, LPp C”dœ-Ls ˙TÙu-\-Yt-̊ \d Li”-

©-•j’ Ah-P-Y˚Q RVÙ-̈ d-L-‹m.

æ‹-L-fim, æT-Lt-Te-L-fim

SÙuœ Td-Le-L-fim LPp-L-[Ùp „Zl-ThP ®Xl-T-œ-ß-Ls æ‹-Ls(Islands).
Gufl A˚Zd-Ll-T-”-°-\-’. Íufl Td-Le-Ls LP-XÙp „Zl-ThP ̆ T¨V ®Xl-

T-œ-ß- æT-Lt-Tm  (Peninsula). Gu-\-̊ Zd-Ll-T-”-°-\-’.

æ‹-Ls æT-Lt-Te-Ls

CXe˚L, _l-TÙu, ©≠l˚Tuv, UP-LÙv-Lo -CkßV æT-Lt-Tm

UÙXj-æ‹ , Æd-̇ PÙ-̈ V æ‹-Ls, ©¨h-ºx A˙W-©-Vu æT-Lt-Tm

æ‹-Ls, °¨u-XÙk-’, Iv-XÙk’,  —UjWÙ, AXÙvLÙ æT-Lt-Tm

®ÎT‹ihXÙk’, ®Î-°-≤-VÙ, T©u, ˙LÙd-̇ LÙv. XÙl-WÙ-̇ PÙo æT-Lt-Tm

vLÙi-•-̇ S-ÆVÙ æT-Lt-Tm

LPpø-̈ u £\l-Tm-Ne-Ls ˘Yl-Tm, EYol-◊j Ru-̊ U, APojß B°-V].

C˚Y GpXÙ LPp-L-∞-¤m Jufl ˙TÙX C⁄l-T-ßp˚X. CRt-LÙ]

LÙWQeL˚[ BWÙn-̇ YÙm .

LPp-ø-̈ u ˘Yl-Tl Te-∏”

Ah-Nd-˙LÙ-”-L∞u UÙt-\e-L-fid-

˙LtT LPp-ø -¨u ˘Yl-Tj-ßp

UÙt\m Ht-T-”-°-\-’. ™L EVokR

˘Yl-Tm A‡-T-Yl-T-”-Y’ ®X-S-”d-

˙LÙh-•u C⁄ Td-Le-L-∞-¤-UÙL

—UÙo 10 •°¨ Y˚W-´-XÙ] AhN

˙W˚L-L-∞-XÙ-œm. ®X-S-”d-̇ LÙh-•-≠-

⁄k’ ’⁄-Yl Tœ-ß˚V ˙SÙd-°f

˘Np-X ˘NpX ˘Yl-Tm œ˚\k’

˘LÙi˙P ̆ Np-°-\-’. Uj-ßV AhNd

TPm 5.2

AßLm œ˚\‹

EX-°u £X ÿd-°V æ‹-L-fi-̊ P-V-‹m , æT-Lt-Te-L-fi-̊ P-V-‹m ˘TVo-Ls

∏˙Z ̆ LÙ”d-Ll-Th-”s-[-’. A˚Y Gk-̆ RkRl ̆ T⁄e-L-Pp-L-∞p ®˚X˘LÙs-

°-\’  Gu-T˚R EXL Y˚W-Thj-ßu ER-Æ-Ÿ-Pu Li-”-©-•-Ÿe-Ls.
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˙LÙh-•p ˘Yl-Tm 10 •° -̈ Y˚W œ˚\-°-\-’. ’⁄-Yl-T-œ-ß-L-∞p ˛ 2 •°¨

Y˚W œ˚\-Y-RÙ-Ll ◊¨k’ ̆ LÙs-[-XÙm. ̆ Yq-̇ Yfl Ah-Nd-̇ LÙ”L∞u ̆ Yl-

Tj-ßp Ht-T-”m UÙt-\j-ßt-LÙ] LÙW-Qm Gu]? „¨V J∞ ◊Æ-́ p °˚Pd-

°u\ J›e-Lt\ ®˚X-̇ V, LPp-ø-̈ p ˘Yl-T-UÙt-\m Ht-T-”-Y-Rt-LÙ] ÿd-

°V LÙW-Qm LPp ø˙WÙh-Pe-L-fim LÙt-fl-L-fim LPp-ø-̈ u ˘Yl-T-®-̊ X-́ p

RÙd-Lm ˘N¤j-’-°u-\-]. Tp-̇ Yfl Ah-Nd˙LÙ”-L-∞p LÙQl-T-”m ˘Yl-T-

UÙt-\j-̊ Rl TPj-ß-≠-⁄k’ ( TPm 5.2) ◊¨k’ ˘LÙs-fi-eLs.

LPp-ø-̈ u EYol-◊j-Ru˚U

LPp-ø-¨u £\l-Tm-N˙U EYol-◊j Ru˚U. . LPp-ø-¨p NWÙ-N¨ EYol-◊j

Ru˚U 3.5 NR-≈-R-UÙ-œm. CkR EYolT-◊j Ru-̊ U˚Vd LPp-ø-̈ -≠-⁄k’ ̇ Yfl-

T-”jR ÿ•k-RÙp LPp-øo —jR-UÙ-]-RÙ-œm.

LPp-ø-̈ p APe-°-Ÿs[ El-©u A[‹ EYol-◊j Ru˚U (Salinity) Gu-\-±-

Vl-T-”-°-\-’. 1000 °WÙm ø¨p Gj-R˚] °WÙm El◊ APe-°-Ÿs-[’ Gu\

ÿ˚\-́ p EYol-◊j-Ru˚U œ±l©PlT”°\’. LPpø¨u EYol◊jRu˚U

35 NLv-WÙm-Nm Bœm.

C˚R o35 oo  G]d œ±l-©-P-XÙm. CRu ˘TÙ⁄s 1000 °WÙm LPp-ø-̈ p 35

°WÙm El◊ APe-°-Ÿs-[’ Gu-T-RÙ-œm.

LPp-L-∞p GpXÙ CPe-L-∞-¤m E-Yol-◊j Ru˚U Jufl ˙TÙ≠⁄lT’

Cp˚X.  EYol-◊j Ru-̊ U-́ u UÙt-\j-ßt-LÙ] LÙW-Qm ∏˙Z ˘LÙ”d-Ll-

Th-”s-[’.-

$ ®Xj-RÙp „Zl-ThP LPp-T-œ-ß-L-∞p EYol-◊j Ru˚U ·”-R-XÙL C⁄d-

œm.-

$ EVokR A[-Æp øWÙ-Æ-VÙ-Rp S˚P-˘T-flm Tœß-L-∞p EYol-◊j

Ru˚U ·”-R -XÙL

C⁄d-œm.-

$ AßL A[-Æp

T≤-E-⁄° Ri-Ωo

LXd-œm CPe-L -

∞p EYol-◊j

Ru˚U œ˚\YÙL

C⁄d-œm.-

$ HWÙ-[-UÙ] Sß-Ls

Yk’ ˙N⁄m LPp-

T-œ-ß-L-∞p EYol-

◊j Ru˚U œ˚\-

YÙL C⁄d-œm.-

L±-Ÿl-©u ˙Yß-́ -Vp

LPp-ø-̈ u EYol-◊j Ru-̊ U-́ p ÿd-°-V- TÙL-

ÿm ˙NÙ•-Vm œ˙[Ù-̊ W” (L±-Ÿl-◊) Bœm.

C’ RÆW Ud-…-μ-Vm œ˙[Ù-˚W-”, Ud-…-

£Vm Np-̇ Th, LÙp-£-Vm Np-̇ Th, ˘TÙhPÙ-£-

Vm Np-̇ Th LÙp-£-Vm LÙo-T-̇ ]h ˙TÙu\

R≤-Ue-L-fim LPp-ø-̈ p L˚Wk-’s-[-’. CYt-

±p TX-Yt-̊ \-Ÿm ÆVÙ-TÙW A•l-T-̊ P-́ p

©¨j-̆ R-”d-L-XÙm.- B]Ùp £X R≤-Ue-L-s

˘TV-W-[-Æp C⁄d-œm. AYt˚\l ©¨j-̆ R-

”d-œm ˘NX‹ ™Ld ·”-R-XÙ-œm.
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$ AßL U˚Z °˚Pl-T’ EYol-◊j Ru˚U œ˚\-Y-Rt-œd LÙW-Q-

UÙ°\’.

Tp-̇ Yfl LPp-T-œ-ß-L-∞-¤m, LP-≠u ̆ Yq-̇ Yfl BZe-L-∞-¤m EYol-◊j Ru-

˚U-́ p UÙt-\m C⁄l-T-̊ Rl TÙodL ÿ•-Ÿm.

’⁄-Yl ©W-̇ R-Ne-L-̊ [ÆP ®XS”d˙LÙ”l-T-œ-ß-́ p AßL EYol-

◊j-Ru˚U LÙQl-T-”-°-\’ CRt-LÙ] LÙW-Qm Gu]?

®Xl-T-œ-ß-VÙp „Zl-ThP LPp-L-∞p EYol-◊j Ru˚U ·”-Y-Rt-

LÙ] LÙW-Qm Gu]? Sß-ÿ-Ll Tœ-ß-L-∞p EYo-l◊j Ru˚U

œ˚\-Y-Rt-LÙ] LÙW-Qm Gu]?

LPp-ø-̈ u APojß

LPp-ø-̈ u APojß LP-≠u Gp-XÙl Tœ-ß-L-∞-¤m Jufl ˙TÙX LÙQl-T-”-

Y’ Cp-̊ X. CRt-œd LÙW-Qm LPp-ø-̈ u EYol-◊j Ru-̊ U-́ -¤m, ˘Yl-T-®-

˚X-́ -¤m Ht-T-”m UÙt-\-UÙ-œm. ˘Yl-Tm ·”m ˙TÙ’  APojß œ˚\-°-\-’,

EYol-◊j Ru˚U ·”m ˙TÙ’ APojß ·”-°-\’.

˘Yl-Tm EYol-◊j Ru˚U, APojß B°-V˚Y LP-≠u Gp-XÙ Tœ-ß-L-∞-¤m

Jufl ̇ TÙX C⁄l-T-ßp˚X Gufl ◊¨k-’-̆ LÙi-ºo-L-[p-XYÙ? Ck-Rf NU-™u˚U

LPp-ø-̈ p A˚N-‹-L-fid-œd LÙW-Q-UÙ-°-\-’. LPp-ø-̈ u A˚N-‹-Ls G˚Y G]-

‹m A˚Y E⁄-YÙ-Y-Rt-LÙ] LÙW-QU Gu] Gu-T-̊ R-Ÿm BWÙ-V-XÙm.-

LPp-ø-̈ u A˚N-‹-Ls

A˚X-Ls (Waves), LPp Ht\ C\d-Le-Ls(Tides), ø˙WÙh-Pe-Ls (Ocean
currents) B°-V˚Y LPp ø¨p HtT-”m A˚N-‹-L-[Ù-œm.

LPp A˚X-Ls

TPj-̊ Rd (T-Pm 5.3) LY-≤-Ÿe-Ls LPp-ø-̈ u ˙Ut-T-Wl-©p-EVok’m RÙrk’m

Y⁄m A˚N-‹-L˚[ A˚X-Ls Gufl ·fl-Yo.

TPj-ßp LÙiT-’ ˙TÙufl J⁄ A˚X-́ u  EVokR Tœ-ß˚V A˚X Ef£

G]-‹m RÙrkR Tœ-ß˚V A˚Xl-Ts-[m G]-‹m A˚Zd-°u-\-]o. A”j-R-

”jR C⁄ A˚X Ef-£-L-fidœ C˚P-́ -XÙ] ÁWj˚R A˚X-ø-[m (C) Gu-flm

A˚Xl-Ts-[m ÿRp A˚X Ef£ Y˚W-́ -XÙ] ˘Ne-œj’ ÁWj˚R A˚X

EV-Wm Guflm ·\-XÙm.
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LPp-ø-̈ u ˙Ut-T-Wl-©p LÙtfl ˙YL-UÙL ≈—m ˙TÙ’

Ht-T-”m EWÙn‹ RÙu A˚X-L-fidœd LÙW-Qm. LÙt-

±u ˙YLj-ßt˙LtT A˚X-L-∞u ˙YL-ÿm ·”°-\-’.

˙YL-UÙL ≈—m LÙt-±-]Ù-¤m ◊V-≠-]Ù-¤m E⁄-YÙ-œm

˙TW-̊ X-Ls LPp Bd-°-W-™l-◊-L-fidœd LÙW-Q-UÙ-°-\-

’. _¯u, _¯˚X UÙRe-L-∞p ̆ Ru-̇ Utœ T⁄Y LÙXe-

L-∞p ˙LW-[j-ßu LPt-L-̊ W-Ls Cj-R-̊ LV LPp Bd-

°-W-™l-◊-L-fidœ Eh-T-”-Y-RÙL øe-Ls ˘Nn-ßjRÙs-L-∞-

≠-⁄k’ ◊¨k’ ̆ LÙi-ºo-Ls Ap-XYÙ? C˚Y LP-̇ XÙ-

Wl Tœ-ß-L-∞p ˙NRe-L-fidœd LÙW-Q-UÙ-°-\-’. LP-̇ XÙ-

Wl Tœ-ß-L-∞p YÙ›m Ud-L-fidœ Af-—-flj-R-XÙL UÙflm

CYt˚\ Gßo-̆ LÙs[ £X YØ-ÿ-̊ \-Ls ˚LVÙ-[l-T-

”-°-\-’. A˚Y G˚Y-̆ V-]l TÙ⁄e-Ls.-

$ LP-̇ XÙ-Wl Tœ-ß-L-∞p TÙ˚\d Lt-L˚[ C”-Rp.

$ ◊≠-ÿh-”-Ls ®fl-‹-Rp.

$ Li-Pp LÙ”-Ls E⁄-YÙd-œ-Rp.

L˚W-´-≠-⁄k’  LP-¤d-œm, LP-≠-≠-⁄k’ L˚Wd-œm

A¨j’ ˘Np-Xl-T-”m UQp T•k’ LPt-L-̊ W-́ p E⁄-

YÙ-œm UQp-˙U-”-Ls LPp Bd-°-W-™l˚T Gßo

˘LÙs-Y-Rtœ CVt˚L E⁄-YÙd°V J⁄ YØ-

ÿ˚\VÙœm.

2004 Cp ˙LW-[d LP-˙XÙ-Wl Tœ-ß-L-∞p E⁄-YÙ]

—]Ù™ A˚X-L-̊ [d œ±j’ Ee-L-fid-œj ˘R -̈Ÿ-Up-

X-YÙ. LP-≠u A•l-T-œ-ß-´p E⁄-YÙ-œm G¨-U-˚X-L-

fim ®X-S-”d-Le-L-fim ̇ TW-̊ X-Ls E⁄-YÙ-Y-Rtœd LÙW-

Q-UÙ-°-\-’. Cj-R-̊ LV A˚X-Ls ∫v-™d LPX˚X-Ls

A˚X-ø-[m

EVWm

A˚X-Ef£

A˚X-Ts-[m

TPm 5.3
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Ap-X’ —]Ù-™-Ls Gu-\-±-Vl-T-”-°-\-’. Cq-Y-˚X-L-∞u ˙YLm J⁄ U¶-

˙SWjßp NWÙ-N¨ 800 °. ¡ Y˚W BLXÙm.

NÙLWÙ
Uu-„u LÙXj-ßp ˘RÙPd-Lj-ß-̇ XÙ, Cfl-ß-́ ˙XÙ AW-©d LP-≠p E⁄-YÙ-œm

J⁄ At-◊Rd LÙh-£˙V NÙL-WÙ. ˙Nfl T•k’ E⁄-YÙ-œm ßh-”-L-∞p Es[ LXe-

°V ø¨p Fh-Pf Nj-’-™œkR HWÙ-[-UÙ] ©[Ùe-Pu ·h-Pm ·h-P-UÙL Y[ok’

◊p-̇ U-”-Ls E⁄-YÙ-°u-\-]. ˘Nm-¡u, NÙ˚[ , AV˚X ˙TÙu\ ¡u-Ls ·h-

Pm ·h-P-UÙL CkR ◊p-̇ Uh-•p EQ‹ ˙R• Y⁄-°u-\-]. CkR At-◊-Rd LÙh-

£˙V NÙLWÙ.

Ht-\-Yt-\e-Ls

J⁄ œ±l-©hP LÙX C˚P-̆ Y-∞d-œs LPp øo-Uh-Pj-ßp Ei-PÙ-œm Ht-\d-œ-

˚\˙Y Ht\Yt-\e-Ls. LPp-øo-Uh-Pm EVo-Y˚R ˙Y≠-̇ Vt-\m G]-‹m. LPp

øo-Uh-Pm RÙr-Y˚R ˙Y≠-́ -\d-Lm G]-‹m ·fl-Yo.

LPp Ht-\-Yt-\j-ßt-LÙ] LÙW-Qe-Ls G˚Y-˘V-]l

TÙol-̇ TÙm. ◊Æ´u ¡’ Nk-ß-W-‡m „ -̈V-‡m ̆ N¤j-

’m Dol-◊j-Ru-̊ U-Ÿm ◊Æ-́ u —Zt-£-́ u LÙW-Q-UÙL

Ei-PÙ-œm ˚UVÆX-œ- Æ-˚N-Ÿm Ht-\-Yt-\e-L-

fidœd LÙW-Q-UÙ-°-\’.

TPm ( TPm 5.4) ˛I LY-≤-Ÿe-Ls. Nk-ß-Wu ◊Æ-́ u

¡’ ˘N¤j-’m Dol-◊jRu-̊ U-́ u LÙW-Q-UÙL Ck-Rl

Tœ-ß-́ p øo Uh-Pm EVok’ ˙Y≠-̇ Vt-\m Ei-PÙ-

°-\-’. Nk-ß-W˚] ˙SÙd-°-́ -⁄d-œm Tœ-ß-́ -¤s[ øo-

Uh-Pm EVok-R -˚Rl TÙoj-æo -L[Ù? CkRl

Tœß´¤s[ øo-UhPm EVo-Y-Rtœd LÙW-Qm ◊Æ-

´u Rt-—-Zt£ LÙW-Q-UÙL Ei-PÙ-œm ˚UV-Æ-Xœ

Æ˚N-VÙ-œm (Centrifugal force). ̇ Y≠ Ht-\m ®L-›m

CPe-L-fidœ 90 •°-̈ dœ Al-TÙ¤s[ Tœ-ß-L-∞p

øo-Uh-Pm œ˚\-Y-̊ Rl TÙod-L-XÙm.- Ck-Rl Tœ-ß-́ -¤s[ øo ̇ Y≠-̇ Vt-\l Tœ-

ß-L-fidœ J›-°f ˘Np-Y-RÙp Ce˙L øo-Uh-Pm œ˚\-°-\-’. øo-Uh-Pm œ˚\-

°u\ CkR ®Lr‹ ˙Y≠-́ -\d-Lm(Low tide) G]l-T-”m.

AB

C

D

˙Y≠-́ -\d-Lm

˙Y≠-́ -\d-Lm

Nk-ß-Wu

˙Y≠-
˙Vt-\m

˙Y≠-
˙Vt-\m

`qan

TPm 5.4 ̇ Y≠-̇ Vt-\-ÿm, ̇ Y≠-́ -\d-L-ÿm

YPdœ

˘Rtœ
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Ht-\-Yt-\e-L-fid-œd LÙW-Qm Nk-ß-W-≤u Dol-◊j Ru˚U Uh-”-Up-X. „ -̈

Vu ◊Æ-́ u ¡’ ˘N¤j-’m Dol◊j Ru-̊ U-Ÿm Bœm. „ -̈V˚] ÆP Nk-

ß-Wu £±-V-RÙL C⁄k-RÙ-¤m ◊Æ-́ u ™L A⁄-°p C⁄l-T-RÙp Nk-ß-W-≤u

LYof-£jRu˚U „ -̈V˚] ÆP Aß-L-UÙL C⁄d-œm

Ndß ·•V ˙Y≠-̇ Vt-\e-L-fim ,Ndß œ˚\kR ˙Y≠-̇ Vt-\e-L-fim

˘T¸o-Q™ AUÙ-YÙ˚N

Nk-ß-Wu Nk-ß-Wu

◊Æ

TPm 5.5
TPm ( TPm 5.5) I LY-≤-Ÿe-Ls. Jq-̆ YÙ⁄ UÙR-ÿm AUÙ-YÙ˚N ˘T¸o-

Q™ B°V SÙh-L-∞p „ -̈Vu, Nk-ß-Wu ◊Æ B°-V˚Y ˙So-̇ LÙh-•p Y⁄-

°u-\-]. CkR SÙh-L-∞p „ -̈V-‡-̊ P-V-‹m, Nk-ß-W-‡-̊ P-V-‹m Dol◊j Ru˚U

Aß-L-UÙL C⁄d-œm. AR-]Ùp Ut\ SÙh-L˚[ ÆP

Ndß ·•V ˙Y≠-̇ Vt-\m Ei-PÙ-°-\-’.-  Cj-R-̊ LV

˙Y≠-˙Vt-\e-L-˚[f Ndß ·•V ˙Y≠-˙Vt-\m

(Spring tides) Gu--\-̊ Zl-To.

AUÙ-YÙ-̊ N˛ ̆ T¸o-Q™ B°V SÙh-L-fid-œl- ©u◊

H› SÙh-Ls ÿ•-Ÿm ˙TÙ’ „ -̈V-‡m, ◊Æ-Ÿm , Nk-

ß-W-‡m 90 •°¨ ˙LÙQ ÁWj-ßp Y⁄-°u-\-’.- CkR

SÙh-L-∞p „¨-V-‡m, Nk-ß-W-‡m ◊Æ˚V 90 •°¨

˙LÙQ ÁWj-ßp Dod-°u-\-RÙp Ndß œ˚\kR ˙Y≠-

˙Vt-\m ®Lr-°-\-’. Cj-R-̊ LV ˙Y≠-̇ Vt-\e-̊ [f

Ndß œ˚\kR ˙Y≠-̇ Vt-\e-Ls(Neap tides) -Gufl

·\-XÙm. Ndß œ˚\kR ˙Y≠-̇ Vt-\e-L-̊ [d LÙh-

”m TPm ( TPm 5. 6) ̆ LÙ”d-Ll-Th-”s-[’ . TPj˚R

Et-fl-̇ SÙd° „ -̈Vu, Nk-ß-Wu, ◊Æ B°-V-Yt-±u

CPj-̊ Rl ◊¨k’ ˘LÙs-fie-Ls.
TPm 5.6

Nk-ß-Wu

◊Æ

Nk-ß-Wu
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Ht-\ -C\dLe-Ls E⁄-YÙd-œm Æ˚[-‹-Ls

˙Y≠-̇ Vt-\-ÿm, ̇ Y≠-́ -\d-L-ÿm HWÙ-[-UÙ] Æ˚[-‹-L˚[ E⁄-YÙd-œ-°\’

A˚Y G˚Y-̆ V-]d LÙi-̇ TÙm.

$ ’˚\-ÿ-Le-L-∞-¤m , LPt-L-˚W-´-¤m œÆd-Ll-Th-”s[ LØ-‹l

˘TÙ⁄hLs Br-L-P-¤dœ UÙt-\l-T-”-°-\’.

$ Ndß ·•V ˙Y≠-̇ Vt-\e-L-∞u Æ˚[-YÙL Sß-ÿ-Le-L-∞p ˘Pp-PÙd-

Ls E⁄-YÙ-Y-̊ Rj R˚P ˘Nn-°-\’.-

$ ˙Y≠˙Vt\ ˙SWe-L-∞p El-T-[e-L-∞p LPp-øo ®˚\-°-\’.

$ Lh-”-U-We-L-∞p ¡u ©•d-Lf ˘Np-YRt-œm Y⁄-Y-Rt-œm ˙Y≠-̇ Vt-\-

ÿm ˙Y≠-́ -\d-L-ÿm TVu-T-”-°-\’.-

$ ˙Y≠-̇ Vt-\j-ßu Bt-\-̊ Xl TVu-T-”jß ™u-NÙ-Wm RVÙ-̈ d-Ll-T-”-°-\’.-

$ BZm œ˚\kR ’˚\-ÿ-Le-L-∞p Ll-Tp-Ls Y⁄-Y’ ˙Y≠-˙Vt\

˙SWeL-∞-XÙ-œm.

LPp ø˙WÙh-Pe-Ls

C’ LPp-ø-¨u Ut-˘\Ù⁄ A˚N-YÙ-œm. J⁄ ß˚N-´-≠-⁄k’ ˙Y˘\Ù⁄

ß˚Ndœ LPp-ø-̈ u ˘RÙPof-£-VÙ] Kh-Pj-̊ Rd LPp-ø-̇ WÙh-Pe-Ls Gu-To.

LPp ø-̇ WÙh-Pe-L˚[ ̆ YlT ø˙WÙh-Pe-Ls, œ∞o ø˙WÙhPe-Ls G] CWi-

PÙ-Ll ©¨d-L-XÙm. ˘YlT ™R ˘YlT Ui-P-Xe-L-∞-≠-⁄k’ ™R ’⁄-Y˛ ET

’⁄-Yl Tœ-ßd-œf ˘Np-¤m ø˙WÙh-Pe-Ls ˘YlT ø˙WÙh-Pe-Ls G]l-T-”-

°u-\]. CYt-±tœ ˘Nu-\-̊ P-Ÿm Tœ-ß -́¤s[ ø˚W-ÆP ˘Yl-Tm Aß-L-

UÙL C⁄d-œm. A˚Rl ˙TÙufl ’⁄Y Ui-P-Xe-L-∞-≠-⁄-S’ ˘YlT, ™R

˘YlT Ui-P-Xe-L-fid-œf ̆ Np-¤m ø˙WÙh-Pe-Ls œ∞o ø˙WÙh-Pe-Ls G]l-

T-”-°u-\-]. CYt-±tœf ˘Nu-\-̊ P-Ÿm Tœ-ß-́ -¤s[ ø˚W ÆP ˘Yl-Tm

œ˚\-YÙL C⁄d-œm.-

LPp-ø-¨u EYol-◊j Ru-˚U, ˘Yl-Tm B°-V˚Y Jq-˘YÙ⁄ LP-≠-¤m

˙YflTh-P-RÙL C⁄d-œm. CkR ̇ Yfl-TÙ” LPp-ø-̈ u APojß ̇ Yt-fl-̊ Udœd

LÙW-Q-UÙ-°-\-’. LPp-ø-¨u APojß ˙Yt-fl˚U LPp-ø-˙WÙh-Pe-L-fid-œd

LÙWQ-UÙ-°u\ LÙW-¶-L-∞p Ju-\Ù-œm.
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TPm ( 5. 7) Et-fl-̇ SÙd° T£-©d ˘T⁄e-L-P-≠p ø˙WÙh-Pe-Ls A•l-T-̊ P-

´p Ah-P-Y-̊ Q˚V ÿ›-̊ U-VÙd-œe-Ls

˘Yl-T-ø-̇ WÙh-Pe-Ls œ∞o-ø-̇ WÙh-Pe-Ls

YP-®-XS”d-̇ LÙh” ø˙WÙh-Pm  L≠-̇ TÙo-≤VÙ ø˙WÙh-Pm
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TPm 5.7

1. ©≠l-̊ Tu æ‹-Ls

2. _l-TÙu æ‹-Ls

3. Rn-YÙu æ‹-

4. PÙv-UÙ-≤VÙ

5. ®Î-£-XÙk’

6. ®Î-°≤ æ‹

7. ˘T¨e LP≠”dœ

˘YlT ø˙WÙh-Pm

œ∞o ø˙WÙh-Pm
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Ah-XÙi-•d ˘T⁄e-L-P-≠p Es[ ø˙WÙh-Pe-Ls

˙Utœd LÙtfl ø˙WÙhPm
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TPm 5.8

˘YlT ø˙WÙh-Pm

œ∞o ø˙WÙh-Pm

1. ˙Utœ Ckß-Vj æ‹-Ls

2. ®Î T‹ih-XÙk’ æ‹

AhXÙi-•d ˘T⁄e-L-Pp YØ-VÙ-Ll TÙn-°u\ ˘Yl-T˛ œ∞o ø˙WÙh-Pe-

Ls VÙ˚Y? C˚Y Jq-̆ YÙu-flm Gk-̆ Rk-Rl ̆ T⁄e-Li-Pe-L-∞u A⁄˙L

TÙn-°u-\] Gu-T-̊ Rl ©¨j-R-±k’ œ±l◊ RVÙo ˘NnL.
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Ck-ß-Vl ̆ T⁄e-L-P-≠-¤s[ ø˙WÙh-Pe-L-∞u A•l-T-̊ P-́ p ∏˙Z ̆ LÙ”d-

Ll-Th-”s[ Ah-P-Y-̊ Q˚V ÿ›-̊ U-VÙd-œe-Ls.

ø˙WÙh-Pe-Ls ˘Yl-T-øo/ œ∞o-øo ß˚N

 ˘Ru ®X-S-”d-̇ LÙh”  ˘Yl-T-øo  °Zd-°-≠-⁄k’

ø˙WÙh-Pm ˙Ut-LÙL

  

  

LPp-ø-˙WÙh-Pe-L-∞u Æ˚[-‹-Ls

$ LP-̇ XÙ-Wl Tœ-ß-L-∞u LÙX-®-̊ X-̊ Vl TÙßd-°-\’.

$ ˘YlT˛ œ∞o ø˙WÙh-Pe-Ls Nk-ßd-œm Tœ-ß-L-∞p T≤-Íh-Pj˚R E⁄-

YÙd-œ-°-\’.

$ ˘YlT ˛ œ∞o ø˙WÙh-Pe-Ls C˚Q-Ÿm Tœ-ß-L-∞p ¡u-L-∞u Y[of-

£d-œl ˘TÙ⁄j-R-UÙ] „Zp E⁄-YÙ-°-\’.

Ck-ß-Vl ˘T⁄e-L-P-≠u ø˙WÙh-Pe-Ls

˘Ru˙Utœ

Uu„u

ø˙WÙhPm

˘Ru®XS”d˙LÙh” ø˙WÙhPm

˘RuCkßVl ˘T⁄eLPp
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˘YlT ø˙WÙh-Pm

œ∞o-ø-˙WÙh-Pm
1. UP-LÙv-Lo æ‹

TPm 5.9

°WÙih ˙Tedv

EX-°u ÿd-°-V-UÙ] ¡u-©-•j-Rp ˚UVe-L-∞p Ju˙\ °WÙih ˙Tedv. C’ YP

A˘U¨d-LÙ-Æu °Zd˙L ®-Î-T-‹ih-XÙu-•u L˚W-´p A˚Uk’s-[-’. Lpl v•-√m

˘YlT ø˙WÙh-P-ÿm, XÙl-W-PÙo œ∞o ø˙WÙh-P-ÿm Ceœ C˚Q-Y-RÙp ¡u Y[oj-R-¤dœ

˙R˚Y-VÙ] LÙX-®˚X E⁄-YÙ-°-\-’. Uh-”-UpX, XÙl-W-PÙo ø˙WÙh-Pm ¡u-L-fidœ

EQYÙ°V ©[Ùe-P˚] HWÙ-[-UÙL Ck-Rl Tœ-ßdœ ˘LÙi” Y⁄-°-\’
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LPp-ø-˙WÙh-Pe-Ls U≤R YÙrd-˚L-´p ˘N¤j-’m RÙd-Lm G˚Y-˘V-]l

◊¨k’ ˘LÙi-ºo-L -[p-XYÙ? LPp-Ls TX-Æ-Rj-ßp U≤-R-‡d-œl

TVuT”°\’. A˚Y G˚Y-̆ V-]l TÙol-̇ TÙm.

LÙX-®˚X

LP-̇ XÙWl Tœ-ß-L-∞u LÙX-®-̊ X-́ p ˘T⁄e-L-Pp-Ls ÿd-°-VUÙ] RÙd-Lm

˘N¤j-’-°u\]. TLp ̇ SWj-ßp ≈—-°u\ LPp-LÙt-flm CW-‹-̇ S-We-L-∞¤s[

L˚Wd-LÙt-flm  LP-̇ XÙ-Wl-T-œ-ß-L-∞u ˘Yl-T-®-̊ X-̊ Vd Lh-”l-T-”j-’-°u-\-

]. U˚Z, LÙt-fl, ◊Vp LÙtfl ˙TÙu\ LÙX-®˚X UÙt-\e-Ls E⁄-YÙ-Y-ßp

LPp-L-fidœm Teœ Ei-”. ˘TÙ’-YÙ-Ld LP-̇ XÙ-Wl Tœ-ß-L-∞p ™R-UÙ]

LÙX-®˚X LÙQl-T-”- -°-\-’. B]Ùp LPt-L˚W Cp-XÙR Tœ-ß-L-∞p

˙LÙ˚PLÙXÿm œ∞oLÙXÿm L”-̊ UVÙL C⁄d-œm.

RÙ-’l ˘TÙ⁄h-L-∞u L[g-£-Vm

L˚Wl-T-œ-ß-L-∞p LÙQl-T-”m ˘T⁄m-TÙu-̊ U-VÙ]

RÙ’l-̆ TÙ-⁄h-L-fim LP-≠¤m LÙQl-T-”-°u-\-].

L±Ÿl◊, ◊˙WÙ-™u ,̆ Ud-…-£-Vm ˙TÙu-\˚Y RÆW

C⁄m-◊j RÙ’, ®Xd-L-̈ , ̆ Th-̇ WÙ-≠-Vm CVt˚L YÙŸ

˙TÙu-\-Yt-±u L[g-£-V-ÿm LP-≠p Es-[’.

ÿm˚T LPt-L-̊ W-́ -≠-⁄k’ 162 °. ¡ ˘RÙ˚X-Æp

AW-©d-L-P-≠p 1974-̨ -Cp ˘Th-̇ WÙ-≠-V-ÿm, CVt˚L

YÙŸ-‹m G”d-Lj ˘RÙPe-°-]o. LP-≠-¤s[ CkR

Gi˘Qn —We-Lm ÿm˚T ˚a G] A±-Vl-

T”°\’.

™u Et-Tjß

A˚X-Ls, Ht-\-C\dLe-Ls B°-V˚Y ™u Et-Tj-ßdœ TVu-T-”j-Rl-T-”-°-

\’. L˚W˙VÙWj-ßp ≈£-V-•d-°u\ A˚X-L∞u Nd-ß-́ -]Ùp Aeœ ®fl-Yl-

Th”s[ Po-̊ Tu-Ls —Zp-°u-\-]. Cq-YÙfl ™u-NÙ-Wm Et-Tjß ˘Nn-Vl-

T”-°-\-’. LP-˙XÙ-Wl Tœ-ß-L-∞p LPp-ø˚W ˙NL-¨l-T-Rtœ øoj-˙Rd-Le-Ls

E⁄-YÙd-Ll-T-”-°-\-’. Ndß ·•V ˙Y≠-̇ Vt-\ ˙SWe-L-∞p LPp øo CkR øo

˘RÙh-•-L-∞p ®Wm-◊-°-\-’. ˙Y≠-́ -\dL ˙SWe-L-∞p ˘RÙh-•-L-∞p ˙NL-̈ dLl-

Th-”s[ øo ß\k’ ÆPl-T-”-°-\-’. ˙Y≠-̇ Vt-\e-L-∞u ˙TÙ’ Es-̇ [-Ÿm,

˙Y≠-´-\d-Lj-ßu ˙TÙ’ ˘Y∞-˙V-Ÿm Ri-Ωo Nd-ß-VÙL J›-œ-Y-Ru

Æ˚[YÙL Po-˚Tu-Ls —Z-¤-°-\-’. CRu YØ-VÙL ™u-NÙ-Wm Et-Tjß

˘NnVl-T-”-°-\’.
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LP-≠-≠-⁄k’ °˚Pd-œm EQ-‹l ˘TÙ⁄h-Ls

¡u SU’ ÿd°V EQ-‹-L-∞p Ju-\Ù-œm.

AßL ¡u-©-•j-Rp S˚P-˘T-fl-Y’ _l-TÙu,

˘T⁄, ∫]Ù, SÙo-̇ Y, -A-̆ U-̈ dL _d-°V SÙ”-Ls

B°V SÙ”-L-∞-XÙ-œm.

LP-≠-¤s[ RÙYW ˛E-́ -̈ -L-∞p HWÙ-[-UÙ-]˚Y

U⁄k-’-L-∞u E˚\-Æ-P-UÙ-œm. Gßo E -̈́ -Ls

(Bi-•-T-VÙh-•dv). Fd-L-U-⁄k-’-Ls ( v•-WÙn-

”-Ls) ˚Yh-P-™u-Ls B°-V-Yt˚\ Et-Tjß

˘Nn-Y-Rtœ LP-≠-¤s[ RÙYW ˛ E-´-¨-]e-L-

˚[l TVu-T-”j-’-°u-\-]o. TX-Y-̊ L-VÙ] U⁄k-

’-L-∞u Et-Tj-ßd-œm C˚Y TVu-T-”j-Rl-

T”°\’

LPp ø -̈≠-⁄k’ œ•-øo

LPp-ø˚W —j-ß-L-̈ j’ œ•-ø-WÙL UÙt\ CV-¤m. Gk-̆ RkR ÿ˚\-L-∞p LPp-

ø˚W —j-Rm ̆ Nn-V-XÙm? ∏˙Z ̆ LÙ”d-Ll-Th-”s[ NÙoh-̊ Pl T¨˙NÙßdL‹m

Ck-ß-VÙ-Æp £X CPe-L-∞p LPp-øo LÙnf£ Y•j-Rp  Gu\ ÿ˚\-́ p —j-

ß-L-̈ d-Ll-T-”-°-\-’. CXh-Nj æÆ-¤s[ Ud-L-fidœ LPp-ø-̊ Wf —j-ßL¨j’

œ•-ø-WÙL YZe-Ll-T-”-°-\’

∏˙Z œ±l-©-Pl-Th-”s[˚Y LPp-Ls U≤-R-‡dœ YZe-œm ©\ TVu-Ls

Bœm. ·”-R-XÙLd Li-”-©-•-Ÿe-Ls.

$ ¡u©•j-Rp, ¡u ˙NL-̈ j-Rp, ¡u Æt-T˚] ˙TÙu\ ’˚\-L-∞p

HWÙ-[-UÙ] ˙Y˚X-YÙnl-◊-L˚[ YZe-œ-°-\’.-



Yœl◊ IX 83

˘T⁄e-L-P-¤m U≤-R-‡m

$ —t--fl-XÙ-‹d-LÙ] YÙnl-◊-Ls

$ AßL G˚P ˘LÙiP ˘TÙ⁄h-L˚[f ˘NX‹ œ˚\kR ÿ˚\-´p

˘T¨V Li-Pe-L-∞-≠-⁄k’ ©\ Li-Pe-L-fid-œd ˘LÙi” ˘Np-Y-

Rtœ LPp-YØ ˙TÙd-œ-Y-Wj’ ER-‹-°-\’.-

LP-≠-]Ùp Ht-T-”m Su-̊ U-Ls G˚Y-̆ Vu-T-̊ Rl ◊ -̈k’ ̆ LÙi-

ºo-Ls Ap-XYÙ?øe-Ls ◊¨k-’-̆ LÙiP L⁄j-’-L˚[ Eh-T-”jß

LPp-Ls U≤R YÙrd-̊ L-́ p ˘N¤j-’m RÙd-Lm Gu\ R˚Xl-

©p L⁄j-R-Weœ SPj-R-‹m

ÿd-°V Lt-\p A˚P-‹-L-∞p Eh-T-”-T˚Y

$ Tp-̇ Yfl ˘T⁄e-L-Pp-L-∞u A˚U-Æ-Pj-̊ Rl ◊¨k’ ˘LÙi” EXL

®Xl-T-Pj-ßp A˚P-VÙ-[l-T-”j-’-Rp.

$ ˘T⁄e-L-Pp-L-∞u TWl-T-[-‹, BZm, ©\ £\l-Tm-Ne-Ls B°-V-Yt˚\

Æ[d-œ-°u-\-]o.

$ LPp-ø-̈ u A˚N-‹-L-[Ù] A˚X-Ls, Ht-\-Yt-\e-Ls, ø˙WÙh-Pe-Ls

B°-V˚Y Gu] Gu-T˚R Æ[d-œ-°u-\-]o.

$ A˚X-Ls, Ht-\-Yt-\e-Ls B°-V˚Y Gk-̆ RkR Y˚L-́ p U≤R YÙrd-

˚L-́ p TVu-T-”-°-\’ Gu-T-̊ Rl ©¨j-R-±k’ Æ[d-œ-°u-\-]o.

$ T£-©d , Ah-XÙi-•d, Ck-ß-Vl ̆ T⁄e-L-Pp-Ls YØ-VÙ-Ll TÙn-°u\

ø˙WÙh-Pe-L˚[ ˘YlT ø˙WÙh-Pe-Ls, œ∞o ø˙WÙh-Pe-Ls G]-

Y˚LlT-”jß Ah-P-Y˚Q RVÙ-̈ d-°u-\-]o. ®Xl-T-Pe-L-∞u ßhP

Y˚W-‹-L-∞p œ±l-©-”-°u-\-]o..

$ LPp-Ls U≤R YÙrd-˚L-´p ˘N¤j-’m RÙd-Lj˚R Æ[d° Lh-

”˚W G›-’-°u-\-]o.

$ LPp-øo UÙN-̊ P-R-¤dœd LÙW-Q-UÙ-œm „-Zp-L˚[ Æ[d° æo-‹-ÿ-

˚\-L-̊ [d ·fl-°u-\-]o.

Ußl-©P-XÙm

$ ∏˙Z ˘LÙ”d-Ll-Th-”s-[-Yt-±p Ck-ß-Vl ˘T⁄e-L-P-¤-Pu ˘RÙPo-

©p-XÙR ·tfl G’?

A) LP-≠u ̆ Ru-T-œß AuPÙo-•d ̆ T⁄e-L-Pp Y˚W TWÆŸs[’.
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B) NWÙ-N¨ BZm Ah-XÙi-•d ˘T⁄e-L-P˚X ÆPd-·-”-R-XÙ-œm.

C) ©Î-̈ h-̇ PÙ¨d˙LÙ œØ CkRl ̆ T⁄e-L-P-≠p ®˚X˘LÙs-°\’.

D) TWl-T-[-Æp Íu-\Ù-Y’ CPj-ßp Es-[’

$ ∏˙Z ˘LÙ”d-Ll-Th-”s-[-Yt-±p EYol-◊j Ru˚U œ˚\-YÙL A‡-

T-Yl-T-”-Y’ Ge˙L? Hu?

 L˚W-VÙp „Zl-ThP  LPp-T-œß

 EVokR A[-Æp U˚Z °˚Pd-œm ©W-̇ R-Ne-Ls.

 EVokR BÆ-VÙ-Rp S˚P-̆ T-flm ©W-̇ R-Ne-Ls.

$ LPp A˚X-L-∞u Nd-ß-Ÿm A˚Xø[ÿm Rm-™p ̆ RÙPo◊ EiPÙ?

®fl‹L.

$ Jq-̆ YÙ⁄ CPj-ß-¤m ß]-ÿm C⁄ ÿ˚\ ˙Y≠-̇ Vt-\m ®Lr-°-\’

Ck-Rd ·t-±tœ J⁄ Æ[d-Lm G›-R-‹m.

$ Ndß ·•V ̇ Y≠-̇ Vt-\m,-Ndß œ˚\kR ̇ Y≠-̇ Vt-\m B°-V-Yt˚\

TPe-L-∞u ER-Æ-Ÿ-Pu Æ[d-L-‹m.

$ U≤R YÙrd-̊ L-́ -¤m EX-Lf-„-Z-≠-¤m ˘T⁄e-L-Pp-Ls ˘N¤j-’m

RÙd-Lm Gi-Qt-\-̊ Y˛ ®fl-‹L.
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