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	 ns”k esa Lons”kh lkbal ewoesaV v‚Q bafM;k ds uke ls çfl) foKku Hkkjrh }kjk foxr 3 n”kdksa esa foKku] 
vfHk;kfU=dh] rduhdh] f”k{kk] vk/;kfRed o lkekftd fodkl ds {ks= esa vusdkusd çdk”kuksa dh J`a[kyk vfHk;ku ds varxZr vc 
bZ&Lons”kh foKku if=dk dk cgqHkk’kh; l`tu ,d egRoiw.kZ çdYi cuk gS] ftlesa iqjkru o vk/kqfud foKku ds leUo;u ds 
ekxZ esa uokpkjksa ds lao/kZu gsrq orZeku vko”;drkvksa ds rgr iqu”p Kku] foKku] laKku dks vk/kqfudre lkekftd pkgr dh 
vko”;drk ds lexz cks/k ds lkFk le>rs gq, —f=e cqf)eÙkk ¼,vkbZ½ ds u, nkSj dks Hkh bl vad esa lekfgr fd;k gSA vk”kk 
gS fd bl volj ij çdkf”kr cgqHkk’kh; vad fuf”pr :i ls çsj.kknk;d fl) gksxkA lkFk esa pwafd uo&çorZu ,d Øec)] 
laxfBr ,oa rkfdZd deZ gS] tks lkekU;r% fo”ys’k.k] ijh{k.kksa vkSj ç;ksxksa ls xqtj dj gh vafre ifj.kfr rd igqaprk gS] blfy, 
eq>s ,slh vk”kk gS fd Hkkoh çdk”kuksa dh mR—’Vrk vkSj muds fu’iknu dks lkekU; tu&tu ds lkFk ckaVdj fo”o&O;kih ehy 
dk iRFkj cukuk gS] ftlds fy, foKku Hkkjrh fnYyh Vhe o lHkh lk>snkjksa dks lk/kqoknA

	 çcq) ikBdksa ls vis{kk gS fd vius vftZr Kku dks vkxs tkdj tuekul esa çpkj&çlkj djsa o gekjs Hkkoh dk;Z 
dykiksa gsrq Hkh viuh jk; o ekxZn”kZu nsdj gesa çksRlkfgr o vuqxzfgr djrs jgsaA

¼M‚- nsosaæ çdk”k Hkê½ 

fnukad & 31-12-2025
LFkku &* xzsVj uks,Mk
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lEikndh;lEikndh;
	 Lons”kh foKku ,oa Hkkjrh; Kku ijaijk ¼IKS½ Hkkjr dh gtkjksa o’kksaZ iqjkuh oSKkfud] nk”kZfud vkSj lkaL—frd fojklr gS] tks 
osnksa] mifu’knksa] vk;qosZn] ;ksx] xf.kr vkSj [kxksy”kkL= esa fufgr gSA ;g ijaijk ç—fr ds lkFk lkeatL;] lrr~ fodkl vkSj lexz 
LokLF; ¼;ksx&vk;qosZn½ ij tksj nsrh gS] tks vkt ds le; esa Hkh vR;ar çklafxd gSA vk/kqfud foKku vkSj Hkkjrh; Kku ijaijk ¼IKS½ 
dk la;kstu çkphu çKrk vkSj vk/kqfud uokpkj dk ,d vuwBk feJ.k gSA Hkkjrh; ijaijk ¼vk;qosZn] [kxksy] xf.kr½ tgk¡ lexz vkSj 
vuqHkokRed gS] ogha vk/kqfud foKku ç;ksx vk/kkfjr gSA nksuksa dk feyu i;kZoj.k fLFkjrk] LokLF; ¼;ksx@vk;qosZn½ vkSj fVdkÅ fodkl ds 
fy, oSKkfud –f’Vdks.k ¼NEP 2020½ çnku djrk gSA Hkkjrh; Kku ijaijk vuqHko vkSj psruk ¼Consciousness½ ij dsafær gS] tcfd 
vk/kqfud foKku ç;ksx vkSj ekiu ¼Measurement½ ij tksj nsrk gSA çkphu Hkkjrh; fo}kuksa ¼vk;ZHkê] pjd] lqJqr½ us xf.kr] fpfdRlk] 
[kxksy”kkaL= vkSj okLrqdyk esa ,sls fl)kar fn, tks vkt Hkh çklafxd gSaA vk;qosZn] ;ksx vkSj ukM+h fpfdRlk tSls ikjaifjd Kku] 100 o’kZ 
rd LoLFk thou dh Hkkjrh; vo/kkj.kk dks vk/kqfud thou”kSyh ds lkFk tksM+dj fpfdRlk esa ubZ jkg fn[kk jgs gSaA Hkkjrh; ijaijk esa 
ç—fr ds lkFk larqyu esa thus dh lh[k gS] tks orZeku ds lrr~ fodkl y{;ksa ds vuq:i gSA jk’Vªh; f”k{kk uhfr 2020 Hkkjrh; Kku 
ç.kkyh dks vk/kqfud ikBîØe esa “kkfey djus ij tksj nsrh gS] ftlls Nk=ksa esa oSKkfud lksp ds lkFk& lkFk lkaL—frd xkSjo fodflr gksA 
ikjaifjd Kku dks vk/kqfud çek.kksa ds lkFk lR;kfir djuk vkSj mls çysf[kr djuk eq[; pqukSrh gSA var% fo’k; vuqla/kku ¼Inter-
Disciplinary Research½ ds ek/;e ls bu nksuksa dk la;kstu fo”o ds fy, ,d larqfyr vkSj lekos”kh oSKkfud –f’Vdks.k fodflr 
dj ldrk gSA oSfnd xzUFk dh jpuk xgu fpUru vkSj furkUr oSKkfud vk/kkj ij fd xbZ gS vk/kqfud foKku dh tuuh Hkh Hkkjrh; /keZ 
foKku gS tks vjc ns”kks ls gksrs gS if”peh ns”kks rd igq¡ph vk/kqfud foKku dk Lo:i xzg.k djds fo”o eas çfrf’Br gqbZ Hkkjr dh 
xkSjo”kkyh lkaL—frd ijEijk vkt ds bl thou i)fr ds dkj.k c< jgs ladVksa ds fy, jkeck.k gSA orZeku esa Lons”kh Kku ds laj{k.k 
vkSj vk/kqfud fodkl ifj;kstukvksa esa blds ,dhdj.k ij tksj fn;k tk jgk gSA ;g u dsoy lkaL—frd igpku dks iquthZfor djrk gS 
cfYd lrr~ fodkl ds oSdfYid rjhds Hkh çnku djrk gSA

	 Hkkjrh; Lons”kh foKkua vkanksyu ds varxZr M‚ oklq dh çsj.kk ,oa M‚ Hkê ds usr`Ro esa foxr … n”kdksa ls pyk;s tk jgs 
vfHk;ku dh J`a[kyk esa bl if=dk dk orZeku vad dk çdk”ku Hkkjr ds fofHkUu {ks=ks ,oa Hkk’kkvksa ls Lons”kh foKkua ,oa lekt dks 
tksM+dj çcq) ys[kdksa ds fopkj] fparu] “kks/kksa ,oa ç;ksxksa dks tuekul rd igq¡pkus ,oa ;qok ys[kdksa ds ekSfyd fopkjksa ,oa “kks/kksa dks 
foLrkj nsus rFkk çpkfjr djus gsrq IysVQ‚eZ çnku djus dk ç;kl gSA bl vad esa uoçorZu vkSj vkfo’dkj”khyrk] ç—fr ls rduhd] 
orZeku edj laØkafr] nqyZHk e`nk rRo] tyok;q ifjorZu dk O;kolkf;d LokLF; ij çHkko] —f=e ckSf)drk] HkwL[kyu “keu çn”kZu&vk/kkfjr 
Hkwdaih; vfHkdYiu ls lEcaf/kr ys[k çLrqr gSA foKkua Hkkjrh fnYyh dh dk;Zdkfj.kh] ofj’B lnL;ksa ,oa if=dk ds lEikndh; eaMy dks 
eq>s ;g volj nsus gsrq ân; ls vkHkkjA lkFk gh lEekfur ys[kdksa dks muds lfØ; ;ksxnku gsrq dksfV& dksfV /kU;oknA bl if=dk ds 
çdk”ku esa “kkfey lHkh tuksa dk muds ;ksxnku gsrq ân; ls vkHkkjA =qfV;ksa ds la”kks/ku ,oa ikBdksa ds çsj.kkLin lq>ko çksRlkgu gsrq 
lnSo vkeaf=r gSaA  

“kqHkdkeukvksa lfgr lknj &&
fodkl JhokLro

eq[; laiknd
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Hkkx 10Hkkx 10

laL—r] laL—fr vkSj Kku&foKku % ,d vuqie laxelaL—r] laL—fr vkSj Kku&foKku % ,d vuqie laxe
¼Hkkjrh; Kku ijEijk esa dyk vkSj laxhr dh egÙkk½¼Hkkjrh; Kku ijEijk esa dyk vkSj laxhr dh egÙkk½

Hkkx 12Hkkx 12

**fo|ka pkfo|ka p ;Lr}snksHk;a lgA**fo|ka pkfo|ka p ;Lr}snksHk;a lgA
vfo|;k e`R;qa rhrZ~ok fo|;k·e`re'uqrs** ¼;tqosZn 40-11½vfo|;k e`R;qa rhrZ~ok fo|;k·e`re'uqrs** ¼;tqosZn 40-11½

	 ;tqosZn ds vuqlkj tks euq"; fo|k ¼vk/;kfRed Kku½ vkSj vfo|k ¼deZ] lkalkfjd drZO;/rduhdh Kku½ nksuksa 
dks ,d lkFk tkurk gS] og vfo|k ls lkalkfjd ck/kkvksa dks ikj djrk gS vkSj fo|k ls vejRo ¼eks{k½ dks çkIr 
djrk gSA ;gh HkkSfrd vkSj vk/;kfRed thou dk okLrfod larqyu gSA

	 orZeku ;qx —f=e cqf)eÙkk ¼AI½ dk ;qx dgk tkrk gSA vkfFkZd] oSKkfud] vkSj HkkSfrd çxfr vkt oSf'od 
fodkl dh vk/kkjf'kyk cu pqdh gSaA blh esa —f=e cqf)eÙkk ds u, nkSj us ^foKku % ojnku ;k vfHk'kki^^foKku % ojnku ;k vfHk'kki^ dh cgl dks 
fQj ls rst dj fn;k gSA ysfdu ;g Hkh lp gS fd cgl ftruh rst gksrh tkrh gS] foKku dh çxfr mruh gh 
vf/kd xfr ls vkxs fudy tkrh gS vkSj vUrr% mlds lkFk ,d:i gks tkuk gh fu;fr cu tkrk gSA vkt Hkkjr dks 
bls etcwjh ds :i esa ugha] vfirq ,d volj ds :i esa ns[kuk pkfg, vkSj Hkkjrh; fpUru ds larqfyr leUo; ds 
lkFk vkxs c<+uk pkfg,A Hkkjr ds ç/kkuea=h Jh ujsUæ eksnh us fnYyh esa gqbZ varjjk"Vªh; AI lfeV ds nkSjku dgk Fkk 
fd ikjnf'kZrk gh lcls cM+h lqj{kk gSA lk>k fd;k x;k foKku ekuork ds dY;k.k dk ekxZ ç'kLr djsxkA ;fn AI 
fn'kkghu gqbZ rks ?kkrd gks ldrh gS vkSj ;fn larqfyr] lefUor ,oa la;fer gqbZ rks gj leL;k ds fy, lek/kku nsus 
okyh gks ldrh gSA vr% fu.kZ; gekjs gkFkksa esa gSaA foKku dks lHkh ds fy, mi;ksxh] loZlqyHk vkSj loZdY;k.k dh 
Hkkouk ls dk;Z djus dh vko';drk gS vkSj Hkkjrh; fpUru bl fn'kk esa oSf'od usr`Ro dh lkeFkZ~; j[krk gSA vr% 
Hkkjr e.MiEk] ubZ fnYyh esa vk;ksftr bafM;k ,vkbZ bEiSDV lfeV 2026 dh Fkhe j[kh xbZ& ^loZtufgrk;] loZ
tulq[kk;^ vFkkZr~ lHkh ds dY;k.k] lHkh dh çlUurk ds fy,A

	 foKku dh mUufr us ekuo dks dq'kyrk ds lkFk vf/kd tkx:d cuk;k gSA vr% foKku vkSj Kku dh lg:irk 
vR;ko';d gSA —f=e cqf)eÙkk ekuo ds }kjk rS;kj mi;ksxh lalk/ku gS] ftlds fy, ekuoh; dq'kyrk vkSj la;fer 
fopkjksa ds lkFk gh oSf'od dY;k.k dh vksj vxzlj gqvk tk ldrk gSA 

	 vk/kqfud ,vkbZ ds cht 'kkL=h; nk'kZfudksa }kjk cks, x, Fks] ftUgksaus ekuo fparu dh çfØ;k dks çrhdksa ds 
;kaf=d Lo:i esa of.kZr djus dk ç;kl fd;k FkkA ;g dk;Z Kku vkSj fopkjksa ds ek/;e ls ifj.kr gqvk] ftlds vk/kkj 
ij vkt ge rduhdh çxfr dks ns[k jgs gSaA —f=e cqf)eÙkk vkSj jkscksfVDl tSls vusd çlax fofHkUu oSfnd ,oa 
ikSjkf.kd xzUFkksa esa feyrs gSa] tgk¡ çkphu yksxksa us —f=e thou] Lopkfyr ;a=ksa ¼;k jkscksV½] Lo&pkfyr e'khuksa vkfn 
dk o.kZu fd;k Fkk] ml le; ls cgqr igys tc çkS|ksfxdh us mUgsa lkdkj djuk laHko cuk;k FkkA ftl AI dh ppkZ 
bu fnuksa tksjksa ij gS] ml —f=e cqf)eÙkk ¼,vkbZ½ dh vk/kqfud vo/kkj.kk ij ppkZ 1956 esa MkVZekmFk d‚yst esa 
t‚u eSdkFkhZ vkSj ekfoZu feaLdh ds ekxZn'kZu esa vk;ksftr ,d dk;Z'kkyk esa gqbZ FkhA 1960 ds n'kd esa çksQslj ,p- ,u- 
egkcyk ds dk;ksaZ ds ek/;e ls ,vkbZ us Hkkjr esa ços'k fd;kA ;w,uMhih }kjk 1986 esa fodflr Kku&vk/kkfjr daI;wfVax 
flLVe ¼dschlh,l½ us Hkh Hkkjr dks ,vkbZ ij /;ku dsafær djus dk ekxZ ç'kLr fd;kA Hkkjr ljdkj dh fMftVy 
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bafM;k igy us Hkkjr esa —f=e cqf)eÙkk ¼,vkbZ½ çkS|ksfxdh 
ds fodkl dks vkSj vf/kd xfr çnku dh gSA ,vkbZ dks 
leFkZu nsus ds fy, Hkkjr ljdkj }kjk 'kq: dh xbZ ,d 
fo'ks"k igy ^lHkh ds fy, ,vkbZ^ Fkh] ftls 2018 esa —f=e 
cqf)eÙkk ds fy, jk"Vªh; j.kuhfr ds rgr tkjh fd;k x;k FkkA

	 vkt AI ç;ksx'kkykvksa ;k dqN cM+h daifu;ksa rd 
lhfer ugha jg x;k gS] vfirq ;g nSfud thou ds çR;sd 
{ks= esa viuh xgjh tM+sa tek pqdk gSA vkt AI f'k{kk] 
vuqla/kku] LokLF;] cSafdax] vkfFkZd fodkl] O;olk; ,oa 
okf.kT;] çcU/ku] lkekftd lajpuk esa egÙoiw.kZ Hkwfedk 
fuHkkus ds lkFk foKku vkSj uokpkjksa dks fn'kk nsus yxk gSA 
Hkkjr ds bafM;k ,vkbZ fe'ku ds lkr LraHk gSa & 

1- daI;wV LraHk ¼mPp&Lrjh; thih;w miyC/k djkuk½( 
2- ,fIyds'ku MsoyiesaV igy ¼ Hkkjrh; vko';drk ds 
vuqlkj ,vkbZ ,Iyhds'ku fodflr djuk½( 3- ,vkbZdks'k  
MsVklsV IysVQ‚eZ ¼AI e‚Myksa ds çf'k{k.k ds fy, cM+s 
MsVklsV fodflr djuk½( 4- QkmaMs'ku e‚My ¼Hkkjrh; 
MsVk vkSj Hkk"kkvksa dk mi;ksx djds Hkkjr ds vius cM+s 
eYVhe‚My fodflr djuk½( 5- ¶;wpj fLdYl ¼,vkbZ&
dq'ky is'ksoj rS;kj djuk½( 6- LVkVZvi Qkbusaflax ¼,vkbZ 
LVkVZvIl dks foÙkh; lgk;rk çnku djuk½( 7- lqjf{kr 
vkSj fo'oluh; ,vkbZ ¼etcwr 'kklu ds lkFk ftEesnkj 
,vkbZ ,M‚I'ku dks lqfuf'pr djuk½A fdUrq bruk i;kZIr 
ugha] tc rd ;g lekos'kh] yksdrkaf=d] loZtulq[kk; vkSj 
loZtufgrk; u gks vkSj blds fy, çkphu Hkkjrh; fpUru 
dq'ky ekxZn'kZd gks ldrk gSA

	 AI us Hkkjrh; Kku&foKku dh mikns;rk dks fl) 
djus dk vfHkuo ekxZ çnku fd;k gSA tjk lksfp, fd ,d 
,slh e'khu gks] tks dsoy lokyksa dk tokc u ns] cfYd 
gtkjksa o"kksaZ iqjkuh lH;rk dh lksp dks le> ldsA tks 
'kCnksa dks ugha] fopkjksa dh lajpuk dks i<+ ldsA vkt 
Hkkjr mlh fn'kk esa ,d ,sfrgkfld dne mBk jgk gSA 
psUubZ ds ek;ykiqj {ks= ls fudy jgh laL—r yktZ ySaXost 
e‚My ¼Sanskrit LLM½ dh igy dsoy rduhdh lekpkj 
ugha gS ] ;g Hkkjr dh lH;rkxr Le`fr vkSj vk/kqfud MsVk 
lkbal dk laxe gSA ;g ç;kl gS] laL—r ds O;kdj.k dks 
fl[kkus dk mlds rdZ'kkL= dks le>kus dk vkSj Hkk"kk dh 
vkarfjd lajpuk dks AI ds Hkhrj mrkjus dk gSA djhc 
1]10]000 ls vf/kd nqyZHk laL—r xzaFkksa vkSj ikaMqfyfi;ksa ij 
;g e‚My çf'kf{kr fd;k tk jgk gSA Hkkjrh; Kku&ijaijk 
vrhr dh Le`frek= ugha gS] vfirq rdZ] foKku vkSj thou&
–f"V dh ,d l'kä ijaijk jgh gSA [kxksy] xf.kr] vk;qosZn] 
okLrqdyk] v/;kRe vkSj n'kZu & bu lHkh {ks=ksa esa Hkkjr us 
ekuork dks ekSfyd –f"V nhA vkt laL—r yktZ ySaXost 

e‚My ¼Sanskrit LLM½ bl ijaijk dks u, ;qx ls tksM+us 
dk ek/;e cu jgk gSA laL—r LLM Hkkjrh; Kku dks vuqokn 
ds ek/;e ls ugha] cfYd mldh ewy Hkk"kk] lajpuk vkSj 
rdZ&i)fr esa le>us vkSj çLrqr djus dh {kerk j[krh 
gSA blls Hkkjrh; lekt vius ckSf)d fojklr dks ghurk 
ds Hkko ls ugha] cfYd vkRefo'okl ds lkFk ns[k ldsxkA 
;g igy if'peh çHkko ls eqfä dk gh ugha] cfYd 
ckSf)d vkRefuHkZjrk dk Hkh ekxZ gSA 

	 Hkkjrh; fpUru dHkh Hkh dsoy rduhd ,oa 
HkkSfrd lalk/kuksa ij vkfJr ugha jgk vkSj ;gh dkj.k gS fd 
çkphu _f"k ijEijk esa ekuoh; dY;k.k ds fofo/k vk;keksa 
ds fy, iapdks'kh; Kkui)fr dks fodflr fd;k x;kA 
rSfÙkjh; mifu"kn~ ds vuqlkj vkRek ik¡p vkoj.kksa ls f?kjh 
gksrh gS] ftUgsa Þi¥~pdks'kß dgk tkrk gSA euq"; dsoy 
'kjhj ugha] cfYd ,d ÅtkZ] eu] cqf) vkSj vkRek dk 
lefUor vfLrRo gSA vr% vUue;] çk.ke;] eukse;] 
foKkue; vkSj vkuUne; dks'kksa ds }kjk 'kkjhfjd] çkf.kd 
ÅtkZ] ekufld ¼oSpkfjd½] ckSf)d vkSj vk/;kfRed 
lkeFkZ~; dks mRiUu fd;k tkrk gSA vr% dgk x;k &

**fo|k fordksZ foKkua Le`fr% rRijrk fØ;kA**fo|k fordksZ foKkua Le`fr% rRijrk fØ;kA
;L;Srs "kM~xq.kkLrL; uklk/;efrorZrs**;L;Srs "kM~xq.kkLrL; uklk/;efrorZrs**

	 ftlesa fo|k] fordZ] foKku] Le`fr] rRijrk vkSj 
fØ;k'khyrk & ;s Ng xq.k gSa] mlds fy, dqN Hkh vlk/; 
¼vçkI;½ ugha gSA vr% orZeku fo'o dks —f=e cqf)eÙkk 
dh vko';drk gS ysfdu lkFk gh la;fer] dq'ky vkSj 
uSfrd vkRecks/k ds lkFkA gesa —f=e vkSj çk—frd esa 
lUrqyu LFkkfir djuk gksxk vkSj ;g larqyu ,vkbZ dks 
loZfgrS"kh ,oa loksZi;ksxh cuk,xkA vkt gesa ,d eu] ,d 
cqf) vkSj ,d gksdj —f=e dks LoHkkokuqdwy] Kku dks 
vkRekuqdwy] foKku dks lokZuqdwy ,oa vkt dks 
Hkfo";kuqdwy cukus dh vksj vxzlj gksus pkfg,A vr% 
_Xosn dgrk gS fd leku fopkj] leku la?kVu] leku 
eu vkSj fpÙk iwoZd leku :i ls lHkh ds fgr esa deZ djsaA

lekuks eU=% lfefr% lekuh]lekuks eU=% lfefr% lekuh]
lekua eu% lg fpÙkes"kkEk~Alekua eu% lg fpÙkes"kkEk~A
lekua eU=efHk eU=;s o%]lekua eU=efHk eU=;s o%]

lekusu oks gfo"kk tqgksfe ¼_Xosn 10-191-3½lekusu oks gfo"kk tqgksfe ¼_Xosn 10-191-3½

bfr vyEk~----bfr vyEk~----
M‚- vk'kqrks"k ikjhd dh dye lsAM‚- vk'kqrks"k ikjhd dh dye lsA
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uoçorZu vkSj vkfo"dkj'khyrk ds fodkl esa Kku] foKku vkSj çKku dh HkwfedkuoçorZu vkSj vkfo"dkj'khyrk ds fodkl esa Kku] foKku vkSj çKku dh Hkwfedk

M‚- vfuy dqekj ,oa vatyh flagM‚- vfuy dqekj ,oa vatyh flag
jkuh y{eh ckbZ dsaæh; —f"k fo'ofo|ky;] >kalhjkuh y{eh ckbZ dsaæh; —f"k fo'ofo|ky;] >kalh

Former Professor and Head
Department of Molecular Biology and Genetic Engineering college 

of Basic sciences and Humanities]
G-B-Pant University of Agriculture and Technology Pantnagar ]Uttarakhand India]

E mail : anilkumar.mbgt@gmail.com

ys[kd ifjp;
	 ys[kd orZeku esa jkuh y{ehckbZ dsaæh; —f’k fo”ofo|ky; >kalh esa funs”kd f”k{kk ds in ij lq”kksfHkr gSA ys[kd M‚DVj 
lh lqczã.; loZJs”B f”k{kd lEeku ¼ICAR½ M‚ ,l jk/kk—’.ku ;wfuoflZVh loZJs’B f”k{kd lEeku] M‚ ch ch flag loZJs’B “kks/kkFkhZ 
lEeku]INSA loZJs’B f”k{kd lEeku 2014 tSls dbZ iqjLdkjksa ls lEekfur O;fäRo gSA

1-	 lkjka'k1-	 lkjka'k
	 ;g ys[k vkRefuHkZj Hkkjr ds fuekZ.k esa Kku] foKku vkSj çKku dh lefUor Hkwfedk dks js[kkafdr djrk gS rFkk uokpkj vkSj 
vkfo"dkj'khyrk ds fodkl dks Hkkjrh; lkaL—frd] nk'kZfud vkSj oSKkfud ijaijk ls tksM+rk gSA çkphu Hkkjrh; f'k{kk ç.kkyh xq#dqy] 
ukyank] r{kf'kyk & esa Kku] foKku vkSj çKku dk larqfyr lekos'k Fkk] ftlus ekuork] lsok vkSj lexz fodkl dks dsaæ esa j[kkA 
vkSifuosf'kd ¼Maikale’s education system½ f'k{kk ç.kkyh ds çHkko ls f'k{kk esa jVar ço`fÙk vkSj LodsfUær –f"V c<+h] ftlls laosnuk 
vkSj lsok&Hkko detksj gqvkA ubZ jk"Vªh; f'k{kk uhfr ¼2020½ bl deh dks nwj djrs gq, jpukRedrk] dkS'ky] uokpkj vkSj m|ksx&f'k{kk 
lg;ksx dks çksRlkfgr djrh gSA ys[k esa ;g Li"V fd;k x;k gS fd Kku ¼lwpuk½] foKku ¼ç;ksx&vk/kkfjr O;ofLFkr Kku½ vkSj çKku 
¼foosdiw.kZ thou&vkpj.k½ ekuo fodkl dh Øfed lhf<+;k¡ gSa] ftudk larqyu gh lkFkZd uokpkj dks tUe nsrk gSA lukru n'kZu esa 
olq/kSo dqVqEcdEk~] deZ;ksx] d#.kk vkSj lsok dks loksZPp ewY; ekurs gq, ekuork vkSj lekt dh lsok dks /keZ dk ewy vk/kkj crk;k x;k gSA 
Lo;a dh tkx`fr ls çkfIr rd] vkRefparu vkSj ftKklk ds ek/;e ls ckSf)d {kerk] HkkoukRed {kerk vkSj vk/;kfRed {kerk dk leUo;] 
O;fä dks l`tu'khy] laosnu'khy vkSj uoçorZd cukrk gSA ys[k —f"k] tSo&fofo/krk] lrr fodkl] ÅtkZ] LokLF;] fMftVyhdj.k vkSj 
ck;ksç‚LisfDVax tSls {ks=ksa esa foKku–çkS|ksfxdh–uokpkj dh laHkkoukvksa vkSj pqukSfr;ksa ij çdk'k Mkyrk gSA varr% ;g fu"d"kZ çLrqr djrk 
gS fd Hkkjrh; lukru n'kZu ls çsfjr oSKkfud lksp] vk/kqfud çkS|ksfxdh vkSj lkekftd mÙkjnkf;Ro dk leUo; gh uokpkj dks ekuo 
dY;k.k vkSj jk"Vª fuekZ.k dk l'kä ek/;e cuk ldrk gSA

2- 	 çLrkouk2- 	 çLrkouk
	 21 oha lnh dks Kku] foKku vkSj uokpkj dh lnh ds :i esa ns[kk tk jgk gSA vkt ekuo lH;rk ftl rhoz xfr ls çxfr dj 
jgh gS] mlds ewy esa Kku dk lap;] foKku dk O;ofLFkr mi;ksx vkSj çKku dk foosdiw.kZ vuqç;ksx fufgr gSA dsoy rduhdh fodkl ;k 
HkkSfrd mUufr gh fdlh lekt dh okLrfod çxfr dk ekinaM ugha gks ldrh] tc rd fd mlesa ekuoh; laosnuk] uSfrd psruk vkSj 
lkekftd mÙkjnkf;Ro dk lekos'k u gksA blh larqyu dks Hkkjrh; n'kZu esa Kku] foKku vkSj çKku ds f=&lw= ds ek/;e ls Li"V fd;k 
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x;k gSA Hkkjrh; lukru ijaijk esa Kku dks dsoy lwpuk ugha] cfYd 
vkRecks/k dk lk/ku ekuk x;k gS; foKku dks ç—fr ds fu;eksa dks 
le>us vkSj ekuo dY;k.k ds fy, muds ç;ksx dk ek/;e rFkk 
çKku dks thou esa lR;] foosd vkSj d#.kk ds leUo; ds :i esa 
Lohdkj fd;k x;k gSA ;gh leUo; uoçorZu vkSj vkfo"dkj'khyrk 
dks ekuork ds fgr esa fn'kk çnku djrk gSA çkphu Hkkjr dh f'k{kk 
,oa vuqla/kku ijaijk,¡& tSls ukyank] r{kf'kyk vkSj xq#dqy ç.kkyh 
& bl larqfyr –f"Vdks.k ds thoar mnkgj.k jgh gSaA

	 orZeku oSf'od ifj–'; esa] tc lekt tyok;q ifjorZu] 
[kk| lqj{kk] LokLF;] ÅtkZ vkSj lrr fodkl tSlh tfVy pqukSfr;ksa dk 
lkeuk dj jgk gS] rc dsoy rduhdh lek/kku i;kZIr ugha gSaA bu 
leL;kvksa ds lek/kku ds fy, oSKkfud lksp ds lkFk&lkFk çKk&
vk/kkfjr –f"Vdks.k vko';d gS] tks uokpkj dks ekuoh; ewY;ksa ls tksM+ 
ldsA blh lanHkZ esa ;g ys[k Kku] foKku vkSj çKku dh oSpkfjd 
Hkwfedk dks js[kkafdr djrs gq, ;g Li"V djus dk ç;kl djrk gS 
fd bu rhuksa dk leUo; gh uoçorZu dks lkFkZd] fVdkÅ vkSj 
lektksi;ksxh cuk ldrk gSA
3- 	 Kku] foKku ,oa çKku dk oSpkfjd egRo Kku&3- 	 Kku] foKku ,oa çKku dk oSpkfjd egRo Kku&lkekU; 
tkudkjh] foKku&fof'k"V ç;ksx vk/kfjr vkSj O;ofLFkr Kku vkSj 
çKku&Kku dks lgh <ax ls le>us] vuqHko djus vkSj thou esa 
mrkjus dh xgjh cqf) ;k foosd {kerk A Hkkjrh; n'kZu vkSj fparu 
ijaijk esa Kku] foKku vkSj çKku& ;s rhuksa 'kCn ekuo ckSf)d 
fodkl dh Øfed lhf<+;k¡ ekus tkrs gSaA budk oSpkfjd egRo dsoy 
lwpuk ;k v/;;u rd lhfer ugha gS] cfYd ;g euq"; ds lkspus] 
le>us vkSj thus ds rjhds dks xgjkbZ ls çHkkfor djrk gSA

*	 Kku] foKku] çKku dk oSpkfjd egRo Kku dk vFkZ gS& 
lwpuk] vuqHko vkSj f'k{k.k ds ek/;e ls çkIr le>A ;g O;fä dks 
lgh&xyr] mfpr&vuqfpr dk cks/k djkrk gSA Kku ds fcuk fopkj 
v/kwjs jgrs gSa vkSj fu.kZ; vfLFkj gksrs gSaA lekt dh lkaL—frd 
ijaijk,¡] uSfrd ewY; vkSj O;ogkfjd fu;e Kku ds ek/;e ls gh ih<+h 
nj ih<+h vkxs c<+rs gSaA oSpkfjd Lrj ij Kku O;fä dks ftKklq 
cukrk gS vkSj lkspus dh fn'kk çnku djrk gSA foKku Kku dk 
O;ofLFkr vkSj rdZlaxr :i gSA

	 blesa fujh{k.k] ç;ksx vkSj fo'ys"k.k ds vk/kkj ij lR; dh 
[kkst dh tkrh gSA foKku va/kfo'okl dks pqukSrh nsrk gS vkSj 
çek.k&vk/kkfjr lksp dks fodflr djrk gSA oSpkfjd :i ls foKku 
ekuo cqf) dks vuq'kkflr djrk gS] dkj.k&dk;Z laca/k le>krk gS vkSj 
lekt dks çxfr dh vksj ys tkrk gSA vk/kqfud rduhd] fpfdRlk 
vkSj lapkj lHkh foKku dh oSpkfjd 'kfä ds ifj.kke gSaA çKku 
Kku vkSj foKku ls vkxs dh voLFkk gSA ;g dsoy tkuuk ;k 
le>uk ugha] cfYd xgu foosd vkSj vkRecks/k ls tqM+k gqvk gSA 
çKku esa O;fä lR; dks vuqHko djrk gS vkSj mldk thou mlh 
ds vuq:i <y tkrk gSA oSpkfjd –f"V ls çKku euq"; dks d#.kk] 
larqyu vkSj lexz –f"Vdks.k çnku djrk gSA ;g cká miyfC/k;ksa ds 
lkFk&lkFk vkarfjd 'kkafr vkSj uSfrd psruk dks Hkh fodflr djrk gSA

4- 	 thou dk çeq[k mís';4- 	 thou dk çeq[k mís';
	 21 oha lnh Kku dh lnh gS vkSj ftlds ikl Kku gS mlh 
ds ikl ckSf)d lEink ds lkFk vdwr /ku gSA çkphu Hkkjr esa 
ftlds ikl Kku FkkA mlds ikl ¼y{eh½ /ku ugha gksrk gSA tSls 
gekjs lkjs _f"k] egf"kZ] riLohA D;ksafd mUgksaus /ku dks dHkh ekU;rk 
ugha nh vfirq ekuork ds lkFk lsok gh mudk çeq[k y{; gksrk gS] 
D;ksafd mUgsa ekywe Fkk

5- 	 lukru laL—fr ,oa foKku dk egRo5- 	 lukru laL—fr ,oa foKku dk egRo
	 Þekuork vkSj lekt dh lsok djuk lukru /keZ dh ewy 
n'kZu&O;oLFkk gSAß lukru /keZ dk ewy mís'; dsoy O;fäxr eks{k 
;k vkRedY;k.k ugha gS] cfYd lexz ekuork dk mRFkku gSA 
bldh n'kZu&O;oLFkk O;fä dks lekt ls tksM+rh gS vkSj lsok dks 
/keZ dk loksZPp :i ekurh gSA lukru ijaijk esa Þolq/kSo dqVqEcdEk~ß 
dh Hkkouk fufgr gS] tks laiw.kZ fo'o dks ,d ifjokj ds :i esa ns[kus 
dh –f"V nsrh gSA ;g fopkj ekuork dh lsok dks lhfer nk;js ls 
fudkydj oSf'od Lrj ij LFkkfir djrk gSA ;gk¡ lsok fdlh n;k&
Hkko ls ugha] cfYd drZO; vkSj lg&vfLrRo dh Hkkouk ls dh tkrh gSA 
deZ;ksx lukru n'kZu dk vk/kkj gS—fu"dke Hkko ls fd;k x;k deZ 
gh lPph lsok gSA xhrk esa dgk x;k gS fd Qy dh fpark fd, fcuk 
deZ djuk gh /keZ gSA blls O;fä vgadkj ls eqä gksdj lektfgr 
esa dk;Z djrk gSA n;k] d#.kk vkSj vfgalk lukru /keZ ds uSfrd 
LraHk gSaA Hkw[ks dks Hkkstu nsuk] vf'kf{kr dks Kku nsuk] ihfM+r dh 
lgk;rk djuk—;s lHkh ekuork dh lsok ds O;kogkfjd :i gSaA 
;gh dkj.k gS fd lsok dks ijeks /keZ% dgk x;k gSA lukru laL—fr 
esa nku] ;K] lsok vkSj laLdkj lkekftd larqyu cuk, j[kus ds 
lk/ku gSaA ;s O;fä ds lalk/kuksa vkSj {kerkvksa dks lekt ds dY;k.k ls tksM+rs gSaA

Þlukru n'kZu & oSf'od Lrj rd igq¡prs gq,ßÞlukru n'kZu & oSf'od Lrj rd igq¡prs gq,ß

Þolq/kSo dqVqEcdEk~ßÞolq/kSo dqVqEcdEk~ß
¼fo'o gekjk ifjokj gSA½¼fo'o gekjk ifjokj gSA½

lg ukoorqAlg ukoorqA
lg ukS HkquäqAlg ukS HkquäqA

lg oh;aZ djokogSAlg oh;aZ djokogSA
rstfLo uko/khreLrq ek fof}"kkogSArstfLo uko/khreLrq ek fof}"kkogSA

'kkfUr% 'kkfUr% 'kkfUr%'kkfUr% 'kkfUr% 'kkfUr%

ge lkFk&lkFk pys feydj j{kk djsage lkFk&lkFk pys feydj j{kk djsa
lkFk&lkFk {kerk çkIr djsalkFk&lkFk {kerk çkIr djsa
lkFk&lkFk çfrHkk'kkyh cusalkFk&lkFk çfrHkk'kkyh cusa
lkFk&lkFk v/;;u djsalkFk&lkFk v/;;u djsa

,slk gh gksus ls ge vius y{; dks çkIr djsa vkSj ge ,d&nwljs ls 
cgl u djsaA

	 bldk mnkgj.k dNqvk vkSj [kjxks'k dh dgkuh ds u, 
fn, x, fparu ls ns[kk tk ldrk gSA igyh nkSM+ dNq, dh thr& 
,d taxy esa ,d rst nkSM+us okyk [kjxks'k jgrk FkkA mls viuh 
rsth ij cgqr ?keaM FkkA og ges'kk /khes pyus okys dNq, dk etkd 
mM+krk FkkA ,d fnu dNq, us [kjxks'k dks nkSM+ dh pqukSrh ns nhA 
nkSM+ 'kq: gqbZA [kjxks'k cgqr vkxs fudy x;k vkSj ?keaM esa vkdj 
jkLrs esa lks x;kA dNqvk /khjs&/khjs ysfdu yxkrkj pyrk jgk vkSj 
lcls igys eafty ij igq¡p x;kA [kjxks'k dks viuh xyrh dk 
,glkl gqvkA 
lh[k& /kheh ij fujarj dksf'k'k lQyrk fnykrh gSAlh[k& /kheh ij fujarj dksf'k'k lQyrk fnykrh gSA
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	 nwljh nkSM+ esa [kjxks'k dh thr& igyh nkSM+ gkjus ds ckn 
[kjxks'k dks viuh xyrh le> vk xbZ FkhA vc og ?keaM NksM+dj 
esgur dk egRo tku pqdk FkkA dqN fnuksa ckn taxy esa fQj ls 
nkSM+ dk vk;kstu gqvkA bl ckj [kjxks'k us dNq, dks lEeku ls 
pqukSrh nhA nkSM+ 'kq: gqbZA dNqvk igys dh rjg /kS;ZiwoZd vkxs 
c<+rk jgkA [kjxks'k Hkh rst nkSM+k] ysfdu bl ckj mlus dgha 
#dus ;k vkjke djus dh xyrh ugha dhA og iwjh ,dkxzrk ls 
eafty dh vksj c<+rk jgkA varr% [kjxks'k igys eafty ij igq¡p x;k 
vkSj bl ckj thr mldh gqbZA dNqvk Hkh dqN nsj ckn eqLdqjkrs gq, 
igq¡pkA nksuksa us ,d&nwljs dks c/kkbZ nhA [kjxks'k cksyk] Þvkt eSaus 
lh[kk fd esgur vkSj vuq'kklu ls gh thr feyrh gSAß

lh[k& lh[k ysdj fd;k x;k ç;kl lQyrk fnykrk gSAlh[k& lh[k ysdj fd;k x;k ç;kl lQyrk fnykrk gSA

	 rhljh nkSM+% nksuksa dh thr& rhljh nkSM+ esa dNqvk vkSj 
[kjxks'k fQj vkeus&lkeus FksA bl ckj jkLrs esa ,d unh FkhA 
[kjxks'k rst nkSM+dj unh rd rks igq¡p x;k] ysfdu rSj ugha ldkA 
dNqvk /khjs&/khjs vk;k vkSj viuh ihB ij [kjxks'k dks cSBk fy;kA 
dNqvk unh ikj djrk x;k vkSj [kjxks'k Hkh lqjf{kr lkFk jgkA unh 
ds ml ikj [kjxks'k dNq, dks mrkjdj rsth ls nkSM+k vkSj nksuksa 
lkFk&lkFk eafty rd igq¡p x,A bl ckj thr fdlh ,d dh ugha 
Fkh] nksuksa dh FkhA
lh[k&  feydj dke djus ls gj dfBukbZ vklku gks tkrh gSAlh[k&  feydj dke djus ls gj dfBukbZ vklku gks tkrh gSA

6- 	 Lo;a dh tkxzfr ls çkfIr] psruk ls ftKklk ,oa lR; dh 
[kkst Lo;a dh tkx`fr dk vFkZ gS vius Hkhrj >k¡d dj lR; dks 
igpkuukA tc O;fä Lo;a dks ç'u iwNus dh vuqefr nsrk gS vkSj 
mldh psruk tkxzr gksrh gS] rc ftKklk dk tUe gksrk gSA ;g 
ftKklk dsoy tkuus dh bPNk ugha] cfYd vkRe&fodkl vkSj 
lR; dh [kkst dk ek/;e curh gSA tkxzr psruk ls mRiUu 
ftKklk O;fä dks vKku ls Kku dh vksj vkSj fuf"Ø;rk ls lkFkZd 
deZ dh vksj ys tkrh gSA

	 Þ;fn dksbZ O;fä lekt dh lsok djuk pkgrk gS] rks mls 
;s ç'u Lo;a ls iwNus gksaxsA ÞeSa dkSu gw¡\ esjh {kerk D;k gS\ eSa D;k 
dj ldrk@ldrh gw¡\ 

*	 vkRefo'ys"k.k vkSj vkRefparu ds ek/;e ls Lo;a dks le>uk 
rkdrsa] detksfj;k¡] volj] pqukSfr;k¡ ;k [krjs----

ckSf)d {kerk] HkkoukRed {kerk vkSj vk/;kfRed {kerk ckSf)d {kerk] HkkoukRed {kerk vkSj vk/;kfRed {kerk 

	 ekuo tkfr ds dY;k.k ls tqM+h pqukSfr;ksa esa lkFkZd 
;ksxnku nsus ds fy, O;fä esa ckSf)d {kerk] HkkoukRed {kerk ,oa 
vk/;kfRed {kerk dk leUo; gksuk vko';d gSA ;g leUo; ckSf)d 
{kerk rFkk çKk/foosd—nksuksa ds fodkl esa lgk;d gksrk gSA blh 
ds lkFk ekuo l`tu'khyrk esa vkRe&çcks/ku] vkRe&lk{kkRdkj ,oa 
vkRe&psruk dk egRoiw.kZ ;ksxnku gSA

7- 	 lukru n'kZu ls oSKkfud ,oa uoçorZd lksp dk fuekZ.k7- 	 lukru n'kZu ls oSKkfud ,oa uoçorZd lksp dk fuekZ.k
lukru n'kZu dsoy /kkfeZd vkLFkk dk fo"k; ugha] cfYd ,d xgu 
Kku&ijaijk gS] tks ekuo dks ftKklk] rdZ vkSj vuqHko ds ek/;e 
ls lR; dh [kkst ds fy, çsfjr djrh gSA ;gh ço`fÙk oSKkfud lksp 
vkSj uoçorZu ¼Innovation½ dh ewy vk/kkjf'kyk gSA

lukru n'kZu dk ewy lw= gS& ÞftKklk ls Kku] Kku ls foosd 
vkSj foosd ls çxfrAß mifu"knksa esa iwNs x, ç'u& Þdks·gEk~\ß] 
Þbna fdEk~\ß] ÞdFka txr~ mRiUuEk~\ß& ogh ç'u gSa tks vkt foKku 
czãkaM] psruk vkSj inkFkZ ds lanHkZ esa djrk gSA ;g ç'uokpd –f"V 
oSKkfud vuqla/kku dh vkRek gSA

	 _f"k ijaijk esa vuqHko ¼vuqHkwfr½ vkSj çek.k ¼rdZ½ nksuksa dks 
leku egRo fn;k x;kA lka[; n'kZu dk dkj.k&dk;Z fl)kar] 
oS'ksf"kd dk ijek.kq fl)kar] ;ksx dk euksfoKku vkSj vk;qosZn dk 
lexz LokLF; –f"Vdks.k& ;s lHkh oSKkfud lksp ds çkjafHkd :i gSa] 
tks ijh{k.k] voyksdu vkSj fu"d"kZ ij vk/kkfjr gSaA

uoçorZu ds lanHkZ esa lukru n'kZu leUo; vkSj larqyu fl[kkrk gSA 
Þç—fr vkSj iq#"kß] Þ'kjhj vkSj euß] ÞO;fä vkSj lektß& bu }Srksa ds 
larqyu ls lrr fodkl (Sustainable Development½ dh 
vo/kkj.kk tUe ysrh gSA ;g –f"V vk/kqfud uokpkjksa dks ekuo&
dsafær vkSj ç—fr&vuqdwy cukrh gSA

  blds vfrfjä] /;ku vkSj ;ksx tSlh i)fr;k¡ ,dkxzrk] l`tu'khyrk 
vkSj leL;k& lek/kku {kerk dks c<+krh gSa tks fdlh Hkh oSKkfud 
;k uoçorZd ds fy, vfuok;Z xq.k gSaA vkt U;wjkslkbal vkSj 
euksfoKku Hkh bu fo/kkvksa dh mi;ksfxrk dks Lohdkj dj jgk gSA
bl çdkj] lukru n'kZu oSKkfud lksp dk fojks/kh ugha] cfYd 
mldk çsj.kklzksr gSA tc çkphu Kku dks vk/kqfud foKku ls 
tksM+k tkrk gS] rc ,d ,slh uoçorZd psruk dk fuekZ.k gksrk gS 
tks u dsoy rduhdh çxfr djs] cfYd ekuork vkSj ç—fr ds fgr 
esa Hkh dk;Z djsA

8-  oSKkfud ftKklk esa ckSf)d] laosnu'khyrk ,oa vk/;kfRed {kerk8-  oSKkfud ftKklk esa ckSf)d] laosnu'khyrk ,oa vk/;kfRed {kerk
	 oSKkfud ftKklk dsoy rF;ksa dh [kkst rd lhfer ugha 
gksrh] cfYd ;g ekuo psruk dh ,d lexz çfØ;k gS] ftlesa 
ckSf)d {kerk] laosnu'khyrk vkSj vk/;kfRed –f"V—rhuksa dk 
larqfyr ;ksxnku gksrk gSA ;gh leUo; foKku dks ;kaf=drk ls 
Åij mBkdj ekuo&dY;k.k dh fn'kk esa vxzlj djrk gSA ckSf)d 
{kerk oSKkfud ftKklk dh vk/kkjf'kyk gSA rdZ] fo'ys"k.k] ç;ksx 
vkSj çek.k ds ek/;e ls ç'uksa dk lek/kku djuk blh {kerk dk 
dk;Z gSA oSKkfud ÞD;ksaß vkSj ÞdSlsß iwNrk gS] ifjdYiuk cukrk gS 
vkSj mls ijh{k.k dh dlkSVh ij ij[krk gSA ;g çfØ;k Kku dks 
lqO;ofLFkr vkSj fo'oluh; cukrh gSA
laosnu'khyrk oSKkfud lksp dks ekuoh; vk;ke çnku djrh gSA 
ç—fr] lekt vkSj thou ds çfr laosnu'khy oSKkfud gh i;kZoj.k] 
LokLF; vkSj lkekftd leL;kvksa ds lek/kku [kkstrk gSA 
laosnu'khyrk ds fcuk foKku dsoy 'kfä dk lk/ku cu ldrk gS] 
tcfd blds lkFk og lsok vkSj dY;k.k dk ek/;e curk gSA
vk/;kfRed {kerk oSKkfud ftKklk dks xgjkbZ vkSj mís'; nsrh gSA 
;g {kerk vgadkj ls Åij mBdj lR; dh [kkst] vkRe–vuq'kklu 
vkSj O;kid –f"V dk fodkl djrh gSA Lukru ijaijk esa /;ku] 
vkRefparu vkSj foosd dks Kku–lk/kuk dk vfuok;Z vax ekuk x;k 
gS] tks oSKkfud dks /kS;Z] ,dkxzrk vkSj uSfrd fn'kk çnku djrk gSA
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tc ckSf)d rh{.krk] laosnu'khy ân; vkSj vk/;kfRed psruk ,d 
lkFk dk;Z djrs gSa] rc oSKkfud ftKklk lexz] l`tukRed vkSj 
yksdfgrdkjh curh gSA ;gh f=os.kh foKku dks dsoy [kkst dk 
ek/;e ugha] cfYd ekuo vkSj ç—fr ds chp lkeatL; LFkkfir djus 
okyh 'kfä cukrh gSA

9-   oSKkfud xos"k.kk esa pqukSfr;ksa dk vkadyu ,oa lek/kku9-   oSKkfud xos"k.kk esa pqukSfr;ksa dk vkadyu ,oa lek/kku

	 oSKkfud xos"k.kk Kku&foLrkj vkSj uoçorZu dk ewy 
vk/kkj gS] ijarq bldh ;k=k vusd ckSf)d] rduhdh] uSfrd vkSj 
lkekftd pqukSfr;ksa ls gksdj xqtjrh gSA bu pqukSfr;ksa dk ;FkkFkZ 
vkdyu rFkk mi;qä lek/kku gh xos"k.kk dks çHkkoh] fo'oluh; 
vkSj yksdfgrdkjh cukrk gSA

çeq[k pqukSfr;k¡çeq[k pqukSfr;k¡
1-	 leL;k dh Li"V ifjHkk"kk dk vHkko & vLi"V 'kks/k ç'u 
xos"k.kk dh fn'kk dks HkVdk nsrk gSA

2-	 lalk/kuksa dh deh & foÙk] midj.k] le; vkSj dq'ky 
ekuo lalk/ku dk vHkkoA
3-	 MsVk dh xq.koÙkk vkSj fo'oluh;rk & viw.kZ] i{kikrh ;k 
=qfViw.kZ MsVkA

4-	 rduhdh ,oa fof/kd tfVyrk,¡ & mUur rduhdksa dk 
vHkko ;k fu;ked ck/kk,¡A

5-	 vlQyrk vkSj vfuf'prrk & visf{kr ifj.kke u feyuk] 
ç;ksxksa dh iqujko`fÙkA

6-	 uSfrd nqfo/kk,¡ & ekuo] i'kq vkSj i;kZoj.k ls tqM+s uSfrd 
ç'uA

7-	 varjfo"k;h leUo; dh deh & fofHkUu fo"k;ksa ds chp 
laokn dk vHkkoA

vkadyu dh çfØ;kvkadyu dh çfØ;k
*	 leL;k] mís'; vkSj ifjdYiuk dk Li"V fu/kkZj.kA
*	 tksf[ke fo'ys"k.k ¼Risk Assessment½ vkSj O;ogk;Zrk v/;;uA
*	 miyC/k lalk/kuksa vkSj le;lhek dk ;FkkFkZ ewY;kaduA
*	 uSfrd vkSj lkekftd çHkkoksa dk iwokZuqekuA

lek/kku ds çHkkoh mik;lek/kku ds çHkkoh mik;

1-	 Li"V 'kks/k&fMtkbu & lqO;ofLFkr i)fr] pj.kc) ;kstuk 
vkSj ekbyLVksuA

2-	 {kerk fuekZ.k & çf'k{k.k] dkS'ky&fodkl vkSj varjfo"k;h 
lg;ksxA
3-	 rduhdh uokpkj & Lons'kh lek/kku] vksiu&lkslZ VwYl 
vkSj lk>k ç;ksx'kkyk,¡A
4-	 MsVk&laL—fr dk lq–<+hdj.k & ekudhdj.k] lR;kiu 
vkSj ikjnf'kZrkA
5-	 vlQyrk ls lh[k & udkjkRed ifj.kkeksa dk nLrkosthdj.k 
vkSj iqujkoyksduA
6-	 uSfrd <k¡pk & uSfrd lfefr;k¡] fn'kkfunsZ'k vkSj mÙkjnkf;RoA

7-	 lekt&laokn & 'kks/k fu"d"kksaZ dk ljy laçs"k.k vkSj 
tu&HkkxhnkjhA

10-  	 lrr~ fodkl ds volj] pqukSfr;k¡ ,oa uoçoZru10-  	 lrr~ fodkl ds volj] pqukSfr;k¡ ,oa uoçoZru

	 —f"k gekjs ns'k dh eq[; jh<+ gS] tks 60 çfr'kr ls vf/kd 
yksxksa dks jkstxkj çnku djrh gS vkSj xzkeh.k vFkZO;oLFkk dk vk/kkj 

gSA Hkkjr esa —f"k dh ç—fr vR;ar fofo/k gS] ftlesa flafpr —f"k] 
o"kkZ&fuHkZj —f"k rFkk tutkrh; —f"k ç.kkfy;k¡ 'kkfey gSaA —f"k ds 
fodkl ds fy, ns'k esa jkT; ,oa dsaæh; fo'ofo|ky;ksa] fofHkUu 
vuqla/kku ,oa fodkl laLFkkuksa] Hkkjrh; çkS|ksfxdh laLFkku] jk"Vªh; 
çkS|ksfxdh laLFkku] Hkkjrh; çca/ku laLFkku ds lkFk&lkFk vusd jkT; 
—f"k ,oa mPp f'k{kk fo'ofo|ky;ksa tSlh l'kä laLFkkxr O;oLFkk,¡ 
miyC/k gSaA blds ckotwn —f"k {ks= vusd pqukSfr;ksa ls tw> jgk gS] 
ftuesa tyok;q ifjorZu] de ,oa vfu;fer o"kkZ çeq[k gSaA Hkwfe] ty 
vkSj e`nk vijnu tSls çk—frd lalk/kuksa rFkk tSo lalk/kuksa ds 
{kj.k ds dkj.k —f"k dh mRikndrk çHkkfor gks jgh gSA igys ls gh 
lhfer lalk/kuksa dk vR;f/kd nksgu fLFkfr dks vkSj xaHkhj cuk jgk gS] 
ftldk lh/kk çHkko xjhch lwpdksa ij iM+rk gSA blds ifj.kkeLo:i 
[kk| lqj{kk dh leL;k] xzkeh.k {ks=ksa ls iyk;u rFkk vkthfodk 
ladV tSlh xaHkhj lkekftd&vkfFkZd pqukSfr;k¡ mRiUu gks jgh gSaA 
fofHkUu {ks=ksa dh leL;kvksa ds lek/kku ds fy, foKku] çkS|ksfxdh 
vkSj uokpkjksa dh vR;ar vko';drk gSA 

foKku] çkS|ksfxdh vkSj uokpkj ds eq[; {ks=foKku] çkS|ksfxdh vkSj uokpkj ds eq[; {ks=

*	 tSo&ÅtkZ & LoPN ,oa gfjr çkS|ksfxfd;k¡
*	 lkSj ÅtkZ & ^ou lu–ou oyZ~M–ou fxzM*] ÅtkZ&laj{k.k 
çkS|ksfxfd;k¡
*	 LokLF; & 2030 rd lcds fy, LokLF;] ^ou gsYFk* igy
*	 lrr i;kZoj.k & laj{k.k laca/kh çkS|ksfxfd;k¡
*	 tSo&fofo/krk & çk—frd ,oa tSo&lalk/kuksa dk foosdiw.kZ 
mi;ksx
*	 fMftVyhdj.k & n{krk o`f)] baVjusV@baVªkusV çkS|ksfxdh
*	 —f"k & fçfltu ,xzhdYpj] Mªksu@jkscksfVDl ,oa GIS rFkk 
RS çkS|ksfxdh dk mi;ksx
*	 —f"k&çlaLdj.k & Qly dVkbZ ls igys ,oa ckn çkS|ksfxdh 
,oa e'khuhdj.k

11-  	 çfrekudksa ds cnyko ls uokpkjksa dks çksRlkgu11-  	 çfrekudksa ds cnyko ls uokpkjksa dks çksRlkgu
	 uokpkj Kku ds ,sls :ikarj.k] la;kstu ;k la'ys"k.k dks 
dgk tkrk gS tks ekSfyd gksus ds lkFk&lkFk ewY;oku u, mRiknksa] 
çfØ;kvksa ;k lsokvksa ds fodkl ls tqM+k gksrk gSA lkekU;r% uokpkj 
dks fdlh ubZ oLrq ;k fof/k ds lQy ifjp; ds :i esa le>k 
tkrk gS] ftlesa dsoy fopkj mRiUu djuk gh ugha] cfYd lek/kku 
rS;kj djuk] mudk ijh{k.k djuk rFkk lh[kus vkSj vuqdwyu ij 
fujarj /;ku nsuk Hkh 'kkfey gksrk gSA tc rd fdlh fopkj dks 
O;ogkj esa ykxw ugha fd;k tkrk vkSj og okLro esa çHkkoh :i ls 
dk;Z ugha djrk] rc rd mls uokpkj ugha dgk tk ldrkA bl 
çdkj uokpkj og çfØ;k gS ftlds ek/;e ls m|eh voljksa dks 
O;kogkfjd vkSj cktkj ;ksX; fopkjksa esa ifjofrZr djrs gSaA

	 vuqla/kku ,oa fodkl uokpkjksa ds fy, mR—"Vrk dsaæksa (COEs) 
dh LFkkiuk çLrkfor lajpuk ds varxZr —f"k&[kk|&iks"k.k ,oa 
LokLF; esa uSuks&ck;ks&bUQ‚esZ'ku çkS|ksfxdh dsaæ] tyok;q lgu'khyrk 
,oa vkink çca/ku dsaæ] —f"k lwpuk foKku ,oa bZ&lq'kklu dsaæ 
rFkk —f"k O;olk; çca/ku ,oa fMftVy ekdsZfVax dsaæ dh LFkkiuk 
dh ifjdYiuk dh xbZ gSA blds lkFk&lkFk baMLVªh 4-0 çkS|ksfxdh 
,oa vuqç;ksx dsaæ] ft;kseSfVDl fodkl ,oa vuqç;ksx dsaæ] tSo&ÅtkZ 
,oa LoPN çkS|ksfxdh dsaæ rFkk —f"k&çlaLdj.k ,oa U;wfVªvk;qj 
uokpkj dsaæ Hkh 'kkfey gSaA blds vfrfjä fçfltu QkfeaZx ,oa 
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—f"k&bathfu;fjax dsaæ rFkk tSfod ,oa ,dh—r [ksrh dsaæ ds ek/;e 
ls vk/kqfud] fVdkÅ ,oa rduhd&vk/kkfjr —f"k fodkl dks lq–<+ 
djus dk y{; j[kk x;k gSA
vuqla/kku laLFkkuksa esa u, çksRlkgu ¼ubZ igy½ dh vko';drk
*	 O;olk; e‚My ds fodkl gsrq cgq&laLFkkxr vkSj var%
fo"k;d vuqla/kkuA
*	 laLFkkuksa ds chp usVofdaZx% vko';drk vkSj mís'; vk/kkfjr 
dk;ZØe ,oa ifj;kstuk,¡A
*	 uokpkjksa dk fu"d"kZ.k% lHkh fgr/kkjdksa esa uokpkj dh Hkkouk 
fodflr djuk ¼ekdsZfVax uokpkj] —f"k çlkj ç.kkyh 4-0] thuks
feDl&lgkf;r çtuu 2-0 tSlh —f"k çkS|ksfxfd;ksa dk leUo;] 
bR;kfn½A
*	 m|e fodkl: vR;k/kqfud volajpuk vkSj vk/kqfud 
midj.kksa ls ;qä uokpkj ,oa buD;wcs'ku dsaæksa dh LFkkiuk] rkfd 
çkS|ksfxfd;ksa dk lR;kiu vkSj fodkl gks ldsA
*	 vkS|ksfxd ikdksaZ@DyLVjksa esa çkS|ksfxfd;ksa@çfØ;kvksa ,oa 
mRiknksa dk okf.kT;hdj.k] ftlls xzkeh.k çlaLdj.k m|e LFkkfir 
fd, tk ldsaA
*	 LekVZ fMftVkbTM —f"k çkS|ksfxdh IysVQ‚eZ& fMftVy 
bafM;k] esd bu bafM;k] fLdy bafM;k vkSj LVkVZ&vi bafM;k ds ek/;e 
ls —f"k {ks= esa :ikarj.kkRed lq/kkjA

fodkl dks :ikarfjr djus gsrq uokpkj dks çksRlkfgr djukfodkl dks :ikarfjr djus gsrq uokpkj dks çksRlkfgr djuk
*	 —f"k] ckxokuh] iq"idyk vkSj okfudh ds fy, ewY;oku 
cht/jksi.k lkexzh ds fodkl gsrq vR;k/kqfud foKku ,oa çkS|ksfxdh 
ds vuqç;ksxksa ds ek/;e ls tSo&lalk/kuksa dk mi;ksx dj uokpkj 
dks c<+kok nsukA

*	 —f"k&[kk|&iks"k.k {ks=ksa esa m|e fodkl gsrq O;kogkfjd ,oa 
vkd"kZd voljksa dk l`tu djukA
*	 LFkkuh; ikjaifjd Kku dks U;wVªh&thuksfeDl] QkekZdks&
thuksfeDl] ;ksx&thuksfeDl vkSj vk;qj&thuksfeDl ds ek/;e ls 
oSKkfud vk/kkjksa esa ifjofrZr djrs gq, vxyh ih<+h ds fMtkbuj 
[kk| inkFkksaZ] gcZy vkS"kf/k;ksa vkSj nokvksa dk fodkl djukA

*	 LekVZ buiqV çca/ku ,oa fçfltu QkfeaZx ç.kkyh dk fodkl] 
rkfd budk mRiknd mi;ksx vkSj tSfod [ksrh dks c<+kok feysA
*	 ewY; laof/kZr ,oa fofo/kh—r mRiknksa ds mRiknu ls ysdj 
foi.ku rd ¼QkeZ ls QksdZ rd½ ,dh—r –f"Vdks.k fodflr djukA

12-  	 foKku ,oa çkS|ksfxdh vkSj uokpkj ds eq[; {ks=12-  	 foKku ,oa çkS|ksfxdh vkSj uokpkj ds eq[; {ks=
ikS/kksa dk tSo&vUos"k.k ¼ck;ksç‚LisfDVax½ikS/kksa dk tSo&vUos"k.k ¼ck;ksç‚LisfDVax½

ck;ksç‚LisfDVax] ftls tSo&fofo/krk vUos"k.k Hkh dgk tkrk gS] dk 
vFkZ tSo&fofo/krk rFkk ikjaifjd ;k LFkkuh; Kku dk vUos"k.k] fu"d"kZ.k 
vkSj ijh{k.k djuk gS] rkfd okf.kfT;d –f"V ls ewY;oku vkuqoaf'kd 
,oa tSo&jklk;fud lalk/kuksa dh igpku dh tk ldsA ljy 'kCnksa 
esa] bldk vk'k; thfor çkf.k;ksa vkSj ikS/kksa dk oSKkfud v/;;u 
djuk gS] ftlls ;g le>k tk lds fd os ekuo thou ds fy, 
fdl çdkj O;kolkf;d :i ls mi;ksxh fl) gks ldrs gSaA

tSo laink dk —f"k esa mi;ksxtSo laink dk —f"k esa mi;ksx

Hkkjr fo'o dh yxHkx 16% tula[;k dk ogu djrk gS] tcfd mlds 
ikl fo'o ds dqy Hkwfe {ks= dk dsoy yxHkx 2-4% Hkkx gSA 
COVID&19 y‚dMkmu ladV us Hkkjr dks volj vkSj pqukSfr;k¡ 
nksuksa çnku dhaA blus Hkkjr dks viuh {kerk çnf'kZr djus dk 
volj fn;k—u dsoy mRiknu c<+kus esa] cfYd 80 djksM+ ls vf/kd 

tula[;k dks fu%'kqYd jk'ku miyC/k djkdj vkRefuHkZjrk] iks"k.k 
vkSj LokLF; lqj{kk Hkh lqfuf'pr dhA dksjksuk egkekjh ds nkSjku 
Hkkjrh; ewy dh gcZy nokvksa dh oSf'od Lrj ij ekax esa o`f) gqbZ gS] 
vkSj jksx çfrjks/kd {kerk c<+kus rFkk vU; jksxksa ds mipkj gsrq uqVªh&
vk;qj mRiknksa dh Hkh vR;f/kd ekax ns[kh xbZ gSA

ikni tSo&lalk/ku mi;ksx: dqN Rofjr vko';d dneikni tSo&lalk/ku mi;ksx: dqN Rofjr vko';d dne
Hkkjr tSo&fofo/krk ls le`) gS] ijarq ;g rsth ls {kh.k gks jgh gSA 
;gk¡ 17]500 ikni çtkfr;k¡ ikbZ tkrh gSaA 
*	 mfpr lwphdj.k ds ek/;e ls laj{k.k vkSj lrr mi;ksxA 
*	 fjeksV lsaflax vkSj Hkw&LFkkfud lwpuk ç.kkyh ¼GIS½ dk 
mi;ksx dj losZ{k.k vkSj fuxjkuhA 
*	 Mh,u, çkS|ksfxdh lfgr fofHkUu fof/k;ksa ls fo'ks"krk fu/kkZj.k 
¼dSjsDVjkbts'ku½A 
*	 vk/kqfud tSo&çkS|ksfxdh vkSj fo'ys"k.kkRed lk/kuksa ds 
ek/;e ls tSo&vUos"k.k ¼ck;ksç‚LisfDVax½A

ikS/kksa dk tSo&vUos"k.k ¼ck;ksç‚LisfDVax½ikS/kksa dk tSo&vUos"k.k ¼ck;ksç‚LisfDVax½

*	 ck;ksç‚LisfDVax ;k tSo&fofo/krk vUos"k.k dk vFkZ gS& tSo&
fofo/krk rFkk ikjaifjd&LFkkuh; Kku dk vUos"k.k] fu"d"kZ.k vkSj 
ijh{k.k] rkfd okf.kfT;d –f"V ls ewY;oku vkuqoaf'kd vkSj tSo&
jklk;fud lalk/kuksa dh igpku dh tk ldsA

*	 ljy 'kCnksa esa] bldk vFkZ gS& thfor çkf.k;ksa@ikS/kksa 
dk v/;;u djuk rkfd ;g tkuk tk lds fd os euq";ksa ds fy, 
O;kolkf;d :i ls dSls mi;ksxh gks ldrs gSaA

tSo&vUos"k.k ds j.kuhfrd {ks=tSo&vUos"k.k ds j.kuhfrd {ks=
	 çkFkfed —f"k ij fuHkZj jgus ds ctk; f}rh;d vkSj 
r`rh;d —f"k dks c<+kok nsukA

*	 QkbVks&QkekZL;wfVdYl & ikS/kksa ls çkIr nok,¡] ftuesa jksxksa 
ds mipkj gsrq i`Fkd fd, x, 'kq) lfØ; ;kSfxd gksrs gSaA
*	 vkS"k/kh; ouLifr;k¡ @ ouLifr fu"d"kZ @ gcZy ;k vkgkj 
vuqiwjd & laiw.kZ ikS/kk ;k ikS/kksa ds fdlh Hkkx ls çkIr fu"d"kZ 
¼iw.kZ vFkok ekudh—r½] ftUgsa fdlh fof'k"V ^ekdsZV daikmaM* ds 
vuqlkj ekudh—r fd;k x;k gks] tks 'kjhj dh lajpuk vkSj mlds 
dk;ksaZ dks çHkkfor dj LokLF; cuk, j[kus esa lgk;d gksrs gSaA

*	 U;wVªkL;wfVdYl & ,sls [kk| inkFkZ ftuesa çk—frd ¼ouLifr½ 
lzksrksa ls çkIr vuqiwjd 'kkfey gksrs gSa vkSj tks fof'k"V LokLF; 
ykHk çnku djrs gSa] ftuesa jksxksa dh jksdFkke vkSj mipkj Hkh 'kkfey gSA
*	 d‚LekL;wfVdYl & ,sls lkSan;Z çlk/ku ftuesa tSfod :i 
ls lfØ; ?kVd ¼ouLifr ewy ds½ gksrs gSa] tks mi;ksxdrkZ ij çHkko 
Mkyrs gSaA

14-  Hkkstu gh vkS"kf/k14-  Hkkstu gh vkS"kf/k

	 iks"kd rRo&thu var%fØ;k,¡ LokLF; cuk, j[kus vkSj jksxksa 
dks jksdus ;k foyafcr djus ds fy, mÙkjnk;h gksrh gSaA fdlh 
fo'ks"k thuksVkbi ds fy, vlarqfyr vkgkj eksVkik] e/kqesg] ân; 
laca/kh jksxksa tSl nh?kZdkfyd jksxksa dk dkj.k cu ldrk gS vkSj 
vk;q&lacaf/kr vusd jksxksa dh xaHkhjrk c<+kus ;k mUgsa tYnh mRiUu 
djus esa ;ksxnku ns ldrk gSA

SWADESHI VIGYAN PATRIKASWADESHI VIGYAN PATRIKAVol.6, Issue-2 / July - December -2025/ Page - 14



*	 fgIiksØsfVl ¼460–377 bZlk iwoZ½] tks vk/kqfud vkSj if'peh fpfdRlk ds tud ekus tkrs gSa] us Hkkstu ds mipkjkRed çHkkoksa 
dk leFkZu fd;kA mUgksaus dgk — ^Hkkstu gh rqEgkjh vkS"kf/k gks vkSj vkS"kf/k gh rqEgkjk HkkstuA
*	 ;g dFku LokLF; ds fy, mi;qä [kk| inkFkksaZ vkSj muds fpfdRlh; ykHkksa ds chp laca/k dks n'kkZus gsrq fn;k x;k FkkA tcfd 
bl dFku dks gekjs xhrk xzUFk esa gh fy[kk x;k Fkk ÞtSlk [kkvksxs vUu] oSlk cusxk euß

JhvUu çlaLdj.k dsaæ dh LFkkiukJhvUu çlaLdj.k dsaæ dh LFkkiuk
	 vn~Hkqr vukt& viuh U;wVªkL;wfVdy fo'ks"krkvksa ds ek/;e ls LokLF; dks iquthZfor djus vkSj jksxksa o O;kf/k;ksa dks nwj djus ds 
fy, oafpr {ks=ksa ds lkekftd&vkfFkZd fodkl gsrq JhvUu çlaLdj.k dsaæksa dh LFkkiuk t:jh gSA

fØ;kRed [kk| inkFkksaZ vkSj U;wVªkL;wfVdYl ds mRiknu gsrq —f"k&çlaLdj.kfØ;kRed [kk| inkFkksaZ vkSj U;wVªkL;wfVdYl ds mRiknu gsrq —f"k&çlaLdj.k
*	 ckjguktk* dk mi;ksx— fofHkUu jksxksa esa lgk;d vkgkj çnku djus gsrq fMtkbuj [kk| inkFkksaZ ds fodkl esaA
*	 fHkUu&fHkUu vuktksa ds iwjd ,oa vuqiwjd la;kstu dk –f"Vdks.k& LokLF;&fof'k"V [kk| inkFkksaZ ds fMtkbu gsrqA
*	 thuksfeDl] uSuks&ck;ks&bUQ‚esZ'ku VsDuksy‚th vkSj —f"k&çlaLdj.k ds vuqç;ksxksa ds ek/;e ls ewY; lao/kZuA

fØ;kRed [kk| inkFkZfØ;kRed [kk| inkFkZ
	 dbZ [kk| inkFkZ fØ;kRed [kk| inkFkZ ekus tkrs gSa] tSls&
*	 dkyh vkSj gjh pk; esa mifLFkr dSVsfpu dSalj ds tksf[ke dks de djrk gSA 
* 	 czksdksyh esa ik;k tkus okyk lYQksjkQsu dSalj ds tksf[ke dks de djrk gSA
* 	 eNyh ;k vylh esa mifLFkr vksesxk&3 QSVh ,flM ân; jksx ds tksf[ke dks de djrs gSa vkSj tksM+ksa dks ykHk igqapkrk gSaA
* 	 Qy vkSj lfCt;k¡ vusd çdkj ds QkbVks&dsfedYl ls Hkjiwj gksrh gSa] tks dSalj vkSj ân; jksx ds tksf[ke dks ?kVkrs gSaA

fu"d"kZfu"d"kZ

	 mijksä foospu ls Li"V gksrk gS fd uoçorZu vkSj vkfo"dkj 'khyrk dk okLrfod vk/kkj Kku] foKku vkSj çKku dk lefUor 
larqyu gSA dsoy lwpuk ;k rduhdh çxfr gh i;kZIr ugha gS] tc rd mlesa foosd] uSfrdrk] laosnu'khyrk vkSj lkekftd mÙkjnkf;Ro 
dk lekos'k u gksA Hkkjrh; lukru n'kZu us lnSo ftKklk] rdZ] vuqHko vkSj vkRecks/k dks egRo nsrs gq, ekuork dh lsok dks loksZPp 
y{; ekuk gSA ;gh –f"Vdks.k oSKkfud lksp dks ekuoh; ewY;ksa ls tksM+rk gS vkSj uokpkj dks lektksi;ksxh cukrk gSA

	 vkt ds oSf'od ifj–'; esa] tc fo'o tyok;q ifjorZu] [kk| lqj{kk] LokLF; ladV] ÅtkZ vko';drkvksa vkSj tSo&fofo/krk ds 
{kj.k tSlh pqukSfr;ksa dk lkeuk dj jgk gS] rc foKku] çkS|ksfxdh vkSj uokpkj dks dsoy fodkl dk lk/ku ugha] cfYd lrr~ vkSj 
lekos'kh çxfr dk ek/;e cukuk vko';d gSA —f"k] tSo&lalk/ku] U;wVªkL;wfVdYl] fMftVyhdj.k] LoPN ÅtkZ vkSj LokLF; tSls {ks=ksa esa 
lefUor vuqla/kku ,oa uokpkj jk"Vª fuekZ.k dh fn'kk esa egRoiw.kZ Hkwfedk fuHkk ldrs gSaA

	 vr% ;g fu"d"kZ fudyrk gS fd tc ckSf)d {kerk] HkkoukRed laosnu'khyrk vkSj vk/;kfRed psruk ,d lkFk dk;Z djrh gSa] 
rc uoçorZu dsoy vkfFkZd mUufr rd lhfer ugha jgrk] cfYd ekuo dY;k.k] lkekftd lejlrk vkSj oSf'od 'kkafr dk ekxZ ç'kLr
djrk gSA Hkkjrh; Kku ijaijk ls çsfjr oSKkfud –f"Vdks.k vkSj vk/kqfud çkS|ksfxdh dk leUo; gh vkRefuHkZj] le`) vkSj uSfrd :i ls 
lq–<+ Hkkjr ds fuekZ.k dh vk/kkjf'kyk cu ldrk gSA

*********
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D;k orZeku edj laØkafr gh oSfnd mÙkjk;.k gS \D;k orZeku edj laØkafr gh oSfnd mÙkjk;.k gS \
nksuksa esa vc i¥~pk³~x ds v'kq) xf.kr ds dkj.k 24 fnu dk vUrj vk x;k gSAnksuksa esa vc i¥~pk³~x ds v'kq) xf.kr ds dkj.k 24 fnu dk vUrj vk x;k gSA

cztsUæ JhokLrocztsUæ JhokLro
shrivastava.brijendra@gmail.comshrivastava.brijendra@gmail.com

vkthou lnL;] Xokfy;j ,sdsMseh v‚Q eSFkesfVdy vkthou lnL;] Xokfy;j ,sdsMseh v‚Q eSFkesfVdy 
lkbUlst Hkksiky ,oa iwoZ vfrfFk çk/;kid lkbUlst Hkksiky ,oa iwoZ vfrfFk çk/;kid 

T;ksfrfoZKku v/;;u'kkyk th-fo-fo- Xokfy;jT;ksfrfoZKku v/;;u'kkyk th-fo-fo- Xokfy;j
eksckby 94253 60243eksckby 94253 60243

ys[kd ifjp;ys[kd ifjp;

	 ys[kd lkfgR;] laL—fr o dyk] foKku vkSj /keZ] v/;kRe o n”kZu] T;ksfr’k vkSj okLrq] oSfnd fo|k ,oa czãkaM foKku tSls 
fofHkUu fo’k;ksa ij 50 ls vf/kd o’kksaZ ls fujarj ys[kuA 70 ls vf/kd “kks/k i=] fofHkUu fo”ofo|ky;ksa ,oa oSKkfud laLFkkuksa ds eap ls 
çLrqrA nks dFkd u`R;&ukVd fnYyh dFkd dsUæ ds dykxq#vksa ds funsZ”ku esa eafprA iqLrd T;ksfrfoZKku esa u;s fopkj vkSj vuqç;ksx 
“Astro Science:Innovations and Applications” Hkkjr ljdkj f”k{kk ea=ky; ds  CIIL  eSlwj ls usV ij fMftVyh—r :i esa çdkf”kr 
iwoZ vfrfFk çk/;kid ]thokth fo”ofo|ky; Xokfy;j Life member: Gwalior Academy of Mathematical Sciences (GAMS) Bhopal.

lkjka”k lkjka”k 

	 edj laØkfUr vFkkZr lw;Z dk edj jkf'k ij ços'k dk fnu ,dek= ,slk lkekftd ioZ gS tks lkjs ns'k esa ,d lkFk fdlh u fdlh 
uke ls euk;k tkrk gSA edj laØkafr bl çdkj gekjh /kkfeZd o lkaL—frd ,drk dk çrhd v mj etcwr vk/kkj gSA

	 mÙkjk;.k 'kCn esa v;u 'kCn dk vFkZ gS pyukA lw;Z ds mÙkjk;.k gksus dk vFkZ gS lw;Z dk mÙkj fn'kk ekxZ ij pyuk vkjEHk djukA
;ksa rks ;g ,d [kxksyh; okf"kZd ?kVuk gS ij lw;Z dks vkRek ls vkSj lw;Z ds uhps nf{k.k ls Åij mÙkj dh vksj Hkze.k vkjEHk djus dh 
?kVuk dks vFkkZr mÙkjk;.k dks] oSfnd laL—fr esa vkRek dh ln~xfr] m/kZ~o vkjksg.k ls ;k eks{k ls tksM+us ds dkj.k mÙkjk;.k dk Hkkjrh;
lkekftd lkaL—frd /kkfeZd psruk ij xgjk çHkko iM+k gSA 

xhrk esa mÙkjk;.k vkSj nf{k.kk;u xhrk esa mÙkjk;.k vkSj nf{k.kk;u 

	 'kqDyi{k vkSj mÙkjk;.k ekxZ ls ç;k.k djus okys dkeuk jfgr ;ksxhtu czã dks çkIr gksrs gSaA tcfd —".k i{k vkSj nf{k.kk;u
ekxZ ls ç;k.k djus okys dkeuk lfgr deZ djus okys ;ksxh vius 'kqHk deZ QyHkksx dj okil tUe ysrs gSaA Hkkjrh; i¥~pk³~x viuh o"kZ 
x.kuk esa u{k= vk/kkfjr o"kZ eku ysrs vk jgs gSa tks okLrfod _rqfu"B o"kZ eku ls 20 feuV cM+k gSA vki nsf[k, fd 20 feuV dh ;g 
v'kqf) 3 o"kZ esa 60 fefuV dh vFkkZr ,d ?k.Vs dh gks tkrh gSa vkSj ;gh v'kqf) blh nj ls 72 o"kZ esa 1 fnu dh gks tkrh gSA Ms<+ gtkj 
o"kZ esa ;gh v'kqf) 24 fnu dh gks xbZ gSA blfy, edj laØkafr Hkh tks yxHkx 200 lh bZ esa 21 fnlEcj ds mÙkjk;.k ds lkFk gksrh Fkh  
14 tuojh dks gksrh gSA laØkafr gh D;ksa lHkh R;ksgkj _rq ls igys o _rq ckn esa vkrh tk jgh gSa ftudk vUrj vHkh 24 fnu gksus vf/kd 
ugha fn[krk gSA e/kq ekl esa Jh jke tUe vkSj o"kkZ _rq esa Jh —".k tUe mRlo lHkh esa _rq ds cnyko dk vlj fn[ksxkA —f"k dk;Z esa 
cksuh bR;kfn dk Hkh o"kkZ ls lEcU/k cnyrs tkus ls vleatl c<+sxkA 

1- mÙkjk;.k edj laØkafr vkSj yksd ekU;rk1- mÙkjk;.k edj laØkafr vkSj yksd ekU;rk

	 gekjs ns'k esa edj laØkfUr vFkkZr lw;Z dk edj jkf'k ij ços'k dk fnu ,dek= ,slk lkekftd ioZ gS tks lkjs ns'k esa ,d lkFk 
fdlh u fdlh uke ls euk;k tkrk gSA edj laØkafr bl çdkj gekjh /kkfeZd o lkaL—frd ,drk dk çrhd ek= ugha cfYd etcwr vk/kkj gh gSA 

	 mÙkjk;.k 'kCn esa v;u 'kCn dk vFkZ gS pyukA lw;Z ds mÙkjk;.k gksus dk vFkZ gS lw;Z dk mÙkj fn'kk ekxZ ij pyuk vkjEHk djukA
;ksa rks ;g ,d [kxksyh; okf"kZd ?kVuk gS ij lw;Z dks vkRek ls vkSj lw;Z ds uhps nf{k.k ls Åij mÙkj dh vksj Hkze.k vkjEHk djus dh 
?kVuk dks vFkkZr mÙkjk;.k dks] oSfnd laL—fr esa vkRek dh ln~xfr] m/kZ~o vkjksg.k ls ;k eks{k ls tksM+us ds dkj.k mÙkjk;.k dk Hkkjrh; 
lkekftd lkaL—frd /kkfeZd psruk ij xgjk çHkko iM+k gSA egkHkkjr çlax gS fd Hkh"e firkeg us 'kj 'kS;k ij ysVs gksus ij Hkh lw;Z ds 
mÙkjk;.k gksus ij gh 'kjhj R;kx fd;k FkkA  
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2- xhrk esa mÙkjk;.k vkSj nf{k.kk;u 2- xhrk esa mÙkjk;.k vkSj nf{k.kk;u 
	 xhrk esa —".k us l`f"V vkSj çy; pØ dh vof/k crkus 
ds ckn dgk fd vc og dky ds mu nks Hkkxksa dks dgsaxsA ^"k.
eklk  mÙkjk;.ke~ "k.eklk nf{k.kk;uEkaA 

	 'kqDyi{k vkSj mÙkjk;.k ekxZ ls ç;k.k djus okys dkeuk 
jfgr ;ksxhtu czã dks çkIr gksrs gSaA tcfd —".k i{k vkSj nf{k.kk;u 
ekxZ ls ç;k.k djus okys dkeuk lfgr deZ djus okys ;ksxh vius 
'kqHk deZ QyHkksx dj okil tUe ysrs gSa] txr esa ;s nks çdkj ds ekxZ 
lukru ekus x, gSaA ¼xhrk v/;k; 8 'yksd 24 vkSj 25½ 
3- mifu"knksa esa mÙkjk;.k % ç'u mifu"kn~ ,oa NkUnksX; mifu"kn~  3- mifu"knksa esa mÙkjk;.k % ç'u mifu"kn~ ,oa NkUnksX; mifu"kn~  
ç'u mifu"kn~‌ %ç'u mifu"kn~‌ % ckjg eklksa ds laoRlj ds nks v;u gSa % nf{k.k vkSj 
mÙkj tks euq"; lkalkfjd lq[k çkfIr ds fy, b"V deZ djrs gSa vkSj 
tks iq.; vtZu dh –f"V ls yksd midkjh iwrZ deZ djrs gSa] ,sls nksuksa 
çdkj ds deZ djus okys nf{k.k ekxZ dks çkIr gksrs gSa mUgsa pUæ yksd 
feyrk gS vkSj mudks fQj tUe ysuk iM+rk gS mudk ekxZ fir`;ku 
dgk x;k gS] ijUrq tks euq"; riL;k J)k lfgr vkRe fo|k ls] 
vkRekue vfUo";] vFkkZr ijekRek dh [kkst djds thou O;rhr djrs 
gSa] os mÙkj ekxZ ls tkdj lw;Z yksd dks çkIr gksrs gSa tks ve`re; 
ijexfr gSA ¼ç'u mifu"kn ç'u 1&'yksd 9 vkSj 10½A 

	 xhrk vkSj ç'u mifu"kn ls ;g Li"V gS fd ijksidkj djds 
iq.; dekus dh bPNk ls fd, x, dk;Z LoxZ lq[k ;k vxys tUe esa 
Hkksx ,s'o;Z rks ns ldrs gSa ij bu dk;ksaZ ls Hkh vkRek dks ?kwez ekxZ 
;k fir`;ku ;k nf{k.kk;u ekxZ gh feyrk gS tks ̂iqujfi tUee~  iqujfi 
ej.ka* dk] vkokxeu dk ekxZ gS fQj pkgs og Hkä gks vFkok ;ksxh 
gks ;k Kkuh gks A rkRi;Z ;g fd ,dek= czãfu"Bk ,oa lHkh çdkj 
ds deZQyksa dk R;kx gh mÙkjk;u ekxZ dk] eqfä ekxZ dk |ksrd gSA

NkUnksX; mifu"kn %NkUnksX; mifu"kn % vc bl mÙkjk;u ekxZ dh vU; O;k[;k ij vkrs 
gSa tks NkUnksX; mifu"kn esa gS & 

	 gs 'osrdsrq! D;k rw nso;ku vkSj fir`;ku ds ekxksaZ dh fHkUurk 
dks tkurk gS\ ç'udrkZ gSa ikapky ns'k dh {kf=; lHkk esa cSBs jktk 
çokg.k tScfyA 'osrdsrq us dgk] Hkxou! eSa ugha tkurkA rc 'osrdsrq 
us vius firk vk#f.k xkSre ls tkdj iw¡Nk vkSj fQj nksuksa gh jktk 
ds ikl vk,A xkSre us jktk ls og fo|k ekaxhA jktk us dgk fd
gs xkSre! ;g fo|k iwoZdky esa rqe ls igys cfdlh czkã.k dks ugha 
çkIr gksrh Fkh {kf=;ksa dk gh bl ij vf/kdkj FkkA ;g dgdj jktk 
çokg.k tSofy us _f"k xkSre dks iap vfXu fo|k crkbZ ¼NkUnksX; 
mifu"kn çikBd 5] [k.M 3 ls 8½A 

	 fQj jktk us dgk fd ;g fo/kkrk dk ik¡p çdkj dk ;K 
gS] os tks bls tkurs gSa vkSj J)k vkSj ri ls ;qä gSa os ftl ekxZ 
ls tkrs gSa og nso;kuekxZ gS vkSj tks ldke deZ djrs gSa os fir`yksd 
ekxZ dks tkrs gSa vkSj iqujkxeu pØ iM+s jgrs gSaA ¼NkUnksX; mifu"kn 
çikBd 5 [k.M 3 ls 8½

4- mÙkjk;.k vkSj edj laØkafr dc ,d lkFk gksrs Fks vkSj dc ls 4- mÙkjk;.k vkSj edj laØkafr dc ,d lkFk gksrs Fks vkSj dc ls 
buesa varj vkuk vkjEHk gqvk\buesa varj vkuk vkjEHk gqvk\

	 o"kZeku nks rjg ds gSa 1- _rqfu"B o"kZ eku %1- _rqfu"B o"kZ eku % Bhd oSlh gh 
_rq vkus esa ftruk le; yxrk gS bls _rq fu"B o"kZ dgrs gSa]
bldh vof/k 365 fnu 5 ?kaVs 9 fefuV vkSj 10 lsdsaM gS 
¼365-24129 fnu½ gSA 2- uk{k= o"kZeku %2- uk{k= o"kZeku % lw;Z ds ,d u{k= ls Hkze.k 
dj nqckjk mlh u{k= ij vkus esa ftruk le; yxrk gS mls uk{k= 
o"kZ dgrs gSa] bldh vof/k 365 fnu 6 ?kaVs 9 fefuV 10 lsdsaM
¼ 365-25636 fnu½ gSA bl çdkj nksuksa esa varj 20 fefuV 24-5 lsdsaM 

dk vUrj gSA u{k= vk/kkfjr o"kZ 20 fefuV cM+k gS _rqfu"V o"kZ lsA 
;g varj ns[ksa esa vR;Ur NksVk yxrk gS ij bldk lafpr vlj cgqr 
O;kid gSA ,d le; Fkk] yxHkx nwljh ls pkSFkh dkeu bjk ds yxHkx 
tc _rqfu"B o"kZ vkSj u{k= vk/kkfjr o"kZ nksuksa ,d vkjEHk lkFk 
gksrs FksA rc mÙkjk;.k Hkh edj js[kk dh i`"BHkwfe esa fLFkr edj jkf'k 
ij lw;Z ds lapkj vkjaHk gksus ds lkFk gh gksrk FkkA Hkkjrh; i¥~pk³~x  
viuh o"kZ x.kuk esa u{k= vk/kkfjr o"kZ eku ysrs vk jgs gSaA vkjEHk esa 
20 feuV dh ;g v'kqf) /;ku esa ugha vkbZA vki nsf[k, fd 20 feuV 
dh ;g v'kqf) 3 o"kZ esa 60 fefuV dh vFkkZr ,d ?k.Vs dh gks tkrh 
gS vkSj ;gh v'kqf) blh nj ls 72 o"kZ esa 1 fnu dh gks tkrh gSA 
bldk vlj ;g gqvk fd dqN o"kksaZ ckn gh _rqfu"B o"kZ ,d fnu igys 
vkus yxk vkSj mÙkjk;.k lw;Z Hkh & u{k= vk/kkfjr mÙkjk;.k ls ,d 
fnu igys gksus yxk ijarq u{k= vk/kkfjr x.kuk dks gh ç/kkurk nsus 
ls bl rF; dh mis{kk dh xbZA 

	 i¥~pk³~x x.kuk ds fl)karxf.kr dky esa yxHkx nwljh lnh 
esa i¥~pk³~x drkZvksa us mÙkj&v;ufcUnq ds lkFk&lkFk olUr laikr  
dks vk/kkj eku dj o"kZeku dh x.kuk dks çkFkfedrk nsuk ftl le; 
vkjEHk fd;k] olUr lEikr fcUnq ml le; es"k ds v'ouh u{k= ij FkkA 
;gk¡ nks ckrsa /;ku nsus dh gSa ,d &olar lEikr] nf{k.kk;u] 'kjr  
lEikr vkSj mÙkjk;.k ;s pkjksa lw;Z ds Hkze.k ekxZ vFkkZr Økafro`Ùk  
ecliptic ij ijLij 90 &90 va'k dh nwjh ij gSa rFkk nwljh ckr & 
o"kZ x.kuk fdlh Hkh fcUnq ls djsa ;s pkjksa 50 lsdsaM vkQ vkdZ çfr o"kZ 
dh nj ls i`Foh dh rhljh xfr ds dkj.k ihNs f[kldrs jgrs gSa]budk 
;g pØ yxHkx ikSus NCchl gtkj o"kZ esa iwjk gksrk gSA 

	 yxHkx 250&300 bZLoh esa tc xzhd jkf'k;k¡ pyu esa vkuk 
'kq: gks jgh Fkha rc mÙkjk;.kioZ dks edj jkf'k esa fLFkr u{k= 
mÙkjk"kk<+ ij ns[kus ds lkFk lkFk edj&vkjEHk ls ns[kus dk pyu 
Hkh gks jgk FkkA ml le; mÙkjk;.k fcUnq edj jkf'k ds&vkjEHk 
ds fcUnq ij Fkk vkSj bl fcUnq ls 90 va'k ij fLFkr olUr laikr fcUnq] 
es"k vkjEHk fcUnq ij FkkA  

	 dkykarj esa i`Foh dh Åij dfFkr rhljh xfr v;u&ikr 
pyu ds dkj.k olUr laikr fcUnq vius es"k ds vkjEHk ds va'k ls 
ihNs] o`Ùk yxHkx 50 lsdsaM vkQ vkdZ çfr o"kZ ihNs f[kldus yxk 
Fkk vkSj mÙkjk;.k fcUnq Hkh rnuqlkj edj jkf'k ds mÙkjk"kk<+ u{k= esa 
ihNs f[kldus yxk Fkk bldk laKku NBh lnh esa ojkgfefgj us viuh 
iqLrd c`gr lafgrk ds vkfnR;&pkj&v/;k; esa fy;k gSA mUgksaus 
vius iwoZ orhZ xxZ _f"k vkfn ds m)j.k nsdj fy[kk gS fd vc lw;Z 
fLFkj u{k= x.kuk ds vuqlkj mÙkjk;.k ds le; edj ij ugha tk 
jgk gS] mÙkjk;.k igys gh gks jgk gSA mUgksaus bls Hk; dkjd ekukA

	 oLrqr% tSlk fd iwoZ esa dgk x;k gS fd _rq lwpd olUr 
lEikr fcUnq lfgr 'kjr lEikr vkSj mÙkjk;.k ,oa nf{k.kk;u fcUnq 
&;s pkjksa i`Foh dh rhljh xfr ds dkj.k fLFkj u{k= dh i`"BHkwfe 
esa foijhr fn'kk dks Hkze.k djrs gSa] bls v;u pyu ;k vaxzsth esa 
Precision  of  Equinoxes dgrs gSa] v;u pyu dh ;g xfr o`Ùk 
ds 50 lsdsaM çfro"kZ gksrh gS ij [kxksy xf.krKksa us i`Foh dh bl 
rhljh xfr ^v;upyu* dks vekU; djrs gq, o"kZ ds dkyeku dk 
vk/kkj es"k jkf'k ds vkjEHk fLFkr esa v'ouh u{k= ls v'ouh ij iqu% 
lw;Z vkxeu dh okf"kZd vof/k dks ekud eku dj fLFkj v'ouh u{k= 
ij ^dhfyr* dj fn;kA ;gk¡ ,d xyrh gqbZA fu/kkZfjr v'ouh ds 
fLFkj es"kkjEHk ls iqu% mlh v'ouh fcUnq ij vkus dh vof/k dks o"kZ 
dh vof/k ekuus ls x.kuk ds fy, 50 lsdsaM vkQ vkdZ vfrfjä 
ysus iM+ jgs Fks ftlesa 20 fefuV T;knk yx jgs FksA bl vfrfjä 
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le; dks v;u pyu dk vUrj ugha ekurs gq, blh 20 feuV dh 
c<+h gqbZ vof/k dks tksM+ dj gh o"kZeku eku fy;k x;kA ¼ns[ksa fd 
_rqfu"B o"kZeku 365 fnu 5 ?kaVs 48 fefuV 45-2 lsdsaM gS tcfd 
u{k= vk/kkfjr Hkkjrh; i¥~pk³~x dk o"kZeku 365 fnu 6 ?kaVs 9 
fefuV] 9-8 lsdsaM gS tks okLro esa 20 fefuV cM+k gS½ ;g v'kqf) 
lqjlk ds eq[k dh rjg c<+rs c<+rs fdruh gqbZ vkSj bldk D;k nq"çHkko 
iM+k bldh ppkZ vkxs dh xbZ gSA   

	 lcls igys tc [kxksyfon eqatky us 932 bZLoh esa bl 
v'kqf) dh rjQ /;ku [khapk rc rd _rqfu"B olUr laikr fcUnq 
dh rqyuk esa fLFkj v'ouh ds fcUnq dks eku dj dh xbZ x.kuk o"kZ 
x.kuk ds dkj.k&;g v'kqf) ukS fnu dh gks xbZ Fkh vFkkZr fnu&jkr 
ftl fnu cjkcj gksrs Fks ml olUr laikr dks ukS fnu ckn n'kkZ;k 
tk jgk FkkA blh çdkj lw;Z dk mÙkj fn'kk&xeu vkjEHk ds lkFk  
fnu dk eku c<+uk ftl fnu ls vkjEHk gksrk Fkk ml mÙkjk;.k dks  
Hkh ukS fnu ckn dh rkjh[k esa edj laØkafr ds :i esa i¥~pk³~x esa 
n'kkZ;k tk jgk Fkk vFkkZr mÙkjk;.k ukS fnu ysV euk;k tk jgk FkkA 

	 ;fn ;g xyrh blh nloha lnh esa lq/kkj yh xbZ gksrh rks 
ge mÙkjk;.k vkt ;g 24 fnu ysV 14 tuojh dks ugha cfYd Bhd
21 fnlacj dks gh çfro"kZ euk jgs gksrsA   

	 vki dgsaxs fd #fd,] tkus Hkh nsa] vHkh rks edj laØkfUr  dk 
xf.kr ,dne lgh gS o ,dne iDdk gS o"kksaZ ls ;g 14 tuojh dks 
gh gksrh vkbZ gS vkSj gksrh jgsxhA cl dsoy dHkh 14 ;k dHkh 15  
tuojh bruk ,d fnu dk vUrj gh rks iM+rk gSA 

	 ij ,slk ugha gSA vki FkksM+k /kS;Z jf[k, dksbZ xf.kr ugha djuk 
gS vkidksA nsf[k, fd nloha lnh ds ukS fnu dh ;g v'kqf) lqjlk 
ds eq[k dh rjg rsjgoha lnh esa 12&13 fnu dh gks xbZ A 

	 ,sfrgkfld fjdkMZ dk çek.k Hkh ns[k yhft, % /keZ 'kkfL=;ksa 
o i¥~pk³~x drkZvksa dks vf/kekU; gsekfæ if.Mr ds fy[ks ̂dkyfu.kZ;*
xzaFk esa esa cgqr gh Li"V fy[kk x;k gS fd çpfyr edjlaØkafr ls 
ckjg fnu igys mÙkjk;.k dk iq.;dky iM+rk gS blfy, laØkafr ds 
fy, çfrikfnr nku vkfn —R; edjlaØkafr ls ckjg fnu igys Hkh 
fd;k tk ldrk gSA

	 x.kuk djus ij eSaus ns[kk fd gsekfæ ds dky 1260&70 bZLoh 
ds le; esa mÙkjk;.k Winter  Solstice rks vkaXy fnukad esa 21 fnlEcj 
dks gh gqvk ¼D;ksafd ik'pkR; dky x.kuk esa _rq fu"B vk/kkj fy;k 
tkrk gS blds vkaXy fnukd ogh jgrk gSA½ ij edj laØkafr 3  tuojh 
dks gqbZ Fkh vFkkZr rsjgoha lnh rd mÙkjk;.k vkSj edj laØkafr esa 
12 & 13 fnu dk vUrj vk x;k FkkA

	 vc vk/kqfud le; esa nsf[k, fd foosdkuUn dk tUefnu 1863 
dh edjlaØkafr dk gS rc ml o"kZ dh edj laØkfUr 12 tuojh dks
gqbZ Fkh vFkkZr 21 fnlEcj ds mÙkjk;.k ls bl laØkafr dk vUrj 
mUuhl oha lnh esa 22 fnu gks x;k FkkA fQj 2015 esa ;g vUrj 24 
fnu gqvk vkSj 2023 esa mÙkjk;.k vkSj edj laØkafr esa ;g vUrj 
pkSchl fnu pkj ?k.Vs dk gks x;k FkkA tks vkxs ;g c<+sxk ghA 

	 blh Øe esa 2100 esa edj laØkafr 16 tuojh] 2200 esa 17 
tuojh ls c<+rs c<+rs ;g Qjojh ekpZ ds olUr _rq esa fQj xzh"e
_rq esa vkus yxsxh rc gekjh Hkkoh ih<+h dgsxh fd bl xehZ esa xje 
oL= fry xqM+ ds nku dk D;k vkSfpR; gS\ ofj"B tu dgsaxs fd  
yxrk gS vc dfy;qx vk gh x;k gSA laØkafr gh D;ksa lHkh R;ksgkj 
_rq ls igys o _rq ckn esa vkrh tk jgh gSa ftudk vUrj vHkh 24 
fnu gksus vf/kd ugha fn[krk gSA e/kq ekl esa Jh jke tUe vkSj o"kkZ 

_rq esa Jh —".k tUe mRlo lHkh esa _rq ds cnyko dk vlj fn[ksxkA
—f"k dk;Z esa cksuh bR;kfn dk Hkh o"kkZ ls lEcU/k cnyrs tkus ls 
vleatl c<+sxkA 

5- vrhr esa o"kZ vkjaHk fcUnq ds vuqlkj fLFkj u{k= esa ifjorZu 5- vrhr esa o"kZ vkjaHk fcUnq ds vuqlkj fLFkj u{k= esa ifjorZu 
vFkkZr i¥~pk³~x lq/kkj dc dc gq,\ vFkkZr i¥~pk³~x lq/kkj dc dc gq,\ 

	 gSnjkckn mLekuh; fo'ofo|ky; ds [kxksyHkkSfrdh ds 
çk/;kid çksQslj ds Mh vH;adj ds vuqlkj çkphu dky esa igyk 
i¥~pk³~x lq/kkj e`xf'kj u{k= ls —fÙkdk u{k= ij olar fo"kqo vkus 
ij gqvk vkSj —fÙkdk dks u{k= lwph esa igyk u{k= ekuk x;kA nwljk 
lq/kkj olar fo"kqo ds —fÙkdk ls v'ouh u{k= ij vkus ds le; gqvk]
rc es"k jkf'k ds v'ouh dks çFke u{k= ekuk x;k tks vHkh Hkh tkjh gSA
ij olUrfo"kqo vc ehu jkf'k ds mÙkjkHkæikn ij gS bls igyk u{k= 
ekudj i¥~pk³~x la'kks/ku ugha gks ldk gS] ;|fi dysaMj fjQ‚eZ desVh 
us bls o"kZ x.kuk ds fy, igyk u{k= ekU; fd;k gSA Hkkjr esa uks,Mk ds 
vkpk;Z nk'kZus; yksds'k th dk vk"kZ frfFk i=d blh _rq fu"B x.kuk 
ij vk/kkfjr ,d ek= i¥~pk³~x gS tks /khjs&/khjs ekU;rk ik jgk gSA 
/keZ ç/kku ns'k esa /kekZpk;Z oxZ ds i¥~pk³~x ifjorZu dh igy esa 'kkfey 
gksus ij gh cnyko lEiw.kZ gks ldsxkA ijarq i¥~pk³~x drkZ vHkh  Hkh 
bl Hkze esa gSa fd v;u pyu tks vHkh 24 va'k gS og vf/krdre  
27 va'k rd tkdj okil gksxk 26 gtkj o"kZ ugha yxk,xk tc fd 
HkkSfrdh ds fu;e vuqlkj ,slk gksus dk ughaA 

	 blfy, i¥~pk³~x dh v'kqf) ugha lq/kkjh xbZ rks edj laØkafr 
lfgr lHkh ioksaZ esa dfy;qx ykus ds fy, ge gh ftEesnkj gksaxsA  
'ksDlih;j us ,d ukVd esa dgk gS tks dsoy çrh{kk esa [kM+s jgrs gSa 
os Hkh xqugxkj gksrs gSa&

 THEY ALSO SERVE WHO STAND AND WAIT 

6- lek/kku D;k  gS \ 6- lek/kku D;k  gS \ 
	 bl leL;k dk ,d lek/kku ;g gks ldrk gS fd   
14&15&16 tuojh dh edj laØkafr dks rks ge Luku nku ds /keZ 
—R; djrs jgsa vkSj lkekftd lkaL—frd ,drk dk çrhd eku dj
bls bUgha rkjh[kksa esa eukrs jgsa] ijUrq blds ewy mÙkjk;.k dks tSlk 
fd gsekfæ us Hkh fy[kk gS &mÙkjk;.k ds fnu 21 fnlEcj dks Hkh ge 
nku iq.; vkSj vkfRed lk/kuk djsa rHkh ge oSfnd laL—fr ds lkFk 
vkSj bl efgeke; ioZ ds çfr Hkh dqN U;k; dj ldsaxsA 

iknkar fVIi.khiknkar fVIi.kh
1-	 mÙkjk;.k vkSj nf{k.kk;u rFkk olUr vkSj 'kjr lEikr% 1-	 mÙkjk;.k vkSj nf{k.kk;u rFkk olUr vkSj 'kjr lEikr% 
lw;Z Hkze.k ekxZ ds pkj egRoiw.kZ iM+ko &
	 Hkwxksy dh çkFkfed d{kkvksa esa geus i<+k gS fd i`Foh ds 
chpksa chp ls gksdj tkus okyh Hkwe/; js[kk ls lk<+s 23 va'k nf{k.k 
vkSj brus gh va'k mÙkj rd lw;Z dk Hkze.k iFk gS ¼ orZeku esa ftldh 
lhek o`Ùk ds  23 fMxzh 26 fefuV mÙkj o nf{k.k esa  lw;Z dh vf/kdre 
declination Økafr gSA½ lw;Z dks bl ekxZ ds vf/kdre nf{k.k ij 21 
fnlEcj dks igq¡pus ds ckn ls vf/kdre mÙkj rd tkus esa Ng ekg 
yxrs gSa ;g bldk mÙkjk;.k ekxZ dgk tkrk gSA v;u dk vFkZ gS 
pyuk blfy, mÙkjk;.k dk vFkZ gS lw;Z dk mÙkj ekxZ dh vksj 
pyukA blh çdkj lw;Z dks bl ekxZ dh vf/kdre mÙkj fn'kk ij 21 
twu dks igq¡p dj rd okil vf/kdre nf{k.k Nksj rd igq¡pus 
esa Hkh Ng ekg yxrs gSa ;g bldk nf{k.kk;u ekxZ dgk tkrk gSA 
lw;Z ds vf/kdre nf{k.k ls mÙkj dh vksj 21 fnlEcj ls pyus ij  
bl Ng ekgh ekxZ ij rhu ckn vxyk iM+ko Hkwe/; js[kk ij vkrk gSA
21 ekpZ dks ftls olUr laikr dgrs gSaA blh çdkj lw;Z vf/kdre 
mÙkj fcUnq ij ls nf{k.k dh vksj pyus ds bl Ng ekgh ekxZ ij
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rhu ckn vxyk iM+ko Hkwe/; js[kk ij vkrk gS 22 flracj dks ftls 
'kjr laikr dgrs gSaA

	 lw;Z mÙkjk;.k ds ekxZ esa lw;Z Hkwe/; ;k fo"kqojs[kk ij 21 
ekpZ dks igqaprk gS bl fnu i`Foh ij fnu vkSj jkr dk eku leku 
gksrk gS bl fcUnq dks fo"kqo lEikr dgrs gSa ;g olUr _rq dk 
le; gksus ls bls olUr lEikr Vernal Equinox Hkh dgrs gSaA 
lw;Z ds olUr lEikr fcUnq ls vkxs c<+us ij fnu cM+s vkSj jkr NksVh 
gksus yxrh gSaA lw;Z vf/kdre fcanq ij 21 twu dks igq¡prk gS bl 
rkjh[k dks fnu dk eku vf/kdre gksrk gksrk gSA blh fnu ls vFkkZr 
21 twu ls nf{k.k ekxZ ij py iM+rk gS vFkkZr nf{k.kk;u gks tkrk gSA
mÙkjh xksyknZ~/k esa ;g 21 twu o"kZ dk lcls cM+k fnu gksrk gS vkSj 
blds ckn ls fnu NksVs gksuk 'kq: gks tkrk gSA 21 twu ls o"kkZ _rq 
dk vkjEHk Hkh gksrk gSA 

	 lw;Z viuh bl nf{k.k ;k=k esa rhu ekg ckn nksckjk  Hkwe/; 
js[kk ij 22 flracj dks igq¡prk gS vkSj rc nwljh ckj fnu vkSj jkr 
dk eku leku gks tkrk gS vkSj 'kjr _rq dk vkjEHk gksrk gS  blfy, 
bl fcUnq dks 'kjr lEikr  Autumnal Equinox dgrs gSaA blds 
vkxs lw;Z ds nf{k.k Hkze.k ekxZ dk vxyk iM+ko Hkwe/; js[kk ls lk<+s 23 
va'k nf{k.k gksrk gSA nf{k.k ds vf/kd fcanq ij lw;Z 21 fnlacj dks 
igq¡prk gS ;g o"kZ dk lcls NksVk fnu gksrk gSA ;gha ls ;g lw;Z 
fQj ls Ng ekg dh mÙkj fn'kk ekxZ dh ;k=k vkjEHk djrk gS 
vFkkZr mÙkjk;.k gksrk gSA bldh igpku ;gh gS fd bl fnu dk 
fnueku lcls de vof/k dk gksrk gS vkSj lw;Z ds mÙkjk;.k gksus ls 
blh fnol ls fnu dk eku c<+uk vkjEHk gks tkrk gSA

	 bl çdkj 21 ekpZ dk olUr lEikr fnu jkr leku vof/k 
dk fnukad 21 twu dk nf{k.kk;u vf/kdre fnu eku dh vof/k dk 
fnukad 22 flracj dk iqu% fnu jkr leku vof/k dk fnukad   'kjr 
lEikr] vkSj 21 fnlEcj dk nf{k.kk;u U;wure fnueku dh vof/k dk 
fnukad ;k pkj egRoiw.kZ _rq vkSj lw;Z fLFkfr lwpd fnukad gSaA  
bu pkjksa fcanqvksa dh igpku Hkkjrh; i¥~pk³~x x.kuk esa fLFkj rkjksa ds 
lkis{k dh tkrh jgh gSA 

o"kZ dh x.kuk dh nks i|fr;k¡ gSaA Hkkjr esa olUr lEikr fcUnq ij 
fLFkr fLFkj ds lkis{k rkjs ds vk/kkj ij o"kZ dk eku fu/kkZfjr fd;k 
tkrk jgk gSA ;g Hkkjr esa foxr nks gtkj ls vf/kd lkyksa ls çpfyr
jgh gSA 

	 blds vykok Bhd oSlh gh _rq nksckjk vkus esa ftruk le;
yxs ,slk _rqfu"B o"kZ eku Hkh fy;k tkrk gSA ;g if'peh ns'kksa esa 
ekU; gSA  

		

fu"d"kZ fu"d"kZ 

	 bl leL;k dk ,d lek/kku ;g gks ldrk gS fd 
14&15&16 tuojh dh edj laØkafr dks rks ge Luku nku ds /keZ 
—R; djrs jgsa vkSj lkekftd lkaL—frd ,drk dk çrhd eku dj
bls bUgha rkjh[kksa esa eukrs jgsa] ijUrq ewy ;k okLrfod _rqfu"B 
mÙkjk;.k ds fnu 21 fnlEcj dks Hkh ge nku iq.; vkSj vkfRed 
lk/kuk djsa tSlk fd gsekfæ us vius dky fu.kZ; esa fy[kk FkkA rHkh 
ge oSfnd laL—fr ds lkFk vkSj bl efgeke; ioZ ds çfr Hkh dqN 
U;k; dj ldsaxsA ijUrq /keZ ç/kku ns'k esa /kekZpk;Z oxZ ds i¥~pk³~x 
ifjorZu dh igy esa 'kkfey gksus ij gh cnyko lEiw.kZ gks ldsxkA 
lanHkZ lanHkZ 

*	 xhrk v/;k; 8  'yksd  24 25 
*	 NUnksX; mifu"kn 5&38 
*	 ç'u mifu"kn  1&9&10 
*	 uk{k= sidereal vkSj _rq fu"B tropical o"kZeku NC 
Lahiri’s Indian Ephemeris 1999 page 11 Astro Research Bureau  
Calcutta. 
*	 eqatky vkSj mudk y?kqekul page 234 Calendar Reforms  
Committee  Report  1955 - CSIR New Delhi. 
*	 dky fu.kZ; & gsekfæ if.Mr çksQslj ds Mh vH;adj] 
çksQslj] mLekfu;k fo'ofo|ky; % futh i=kpkj ,oa Lons'k nSfud 
dk T;ksfr"k fo'ks"kkad 1998 t;sUæ xat Xokfy;jA 

*	 vkpk;Z nk'kZus; yksds'k —r % Jh eksgu —fr vk"kZ  i=de~ % 
ns'k dk ,d ek= _rq fu"B xf.kr vk/kkfjr okf"kZd i¥~pk³~x% 
xzsVj uks,Mk] fiu&201308 ¼Qksu uacj & 9412354036½ 
bZesy darshney.smkatp@gmail.com

***********
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çsjd çlaxçsjd çlax

	 iqjkus le; esa ,d lar vius f”k’; ds lkFk ,d xkao esa 
#dsA dqN gh fnuksa lar dh [;kfr vklikl ds {ks= esa QSy xbZA 
vc muds çopu lquus vkSj n”kZu djus ds fy, nwj&nwj ls yksx 
vkus yxsA ;s ns[kdj mlh xkao dk ,d vU; iafMr ijs”kku gks 
x;kA mls yxus yxk fd bl lar dh otg ls esjs Hkä de gks 
tk,axsA esjk thou ;kiu dSls gksxk\

	 iafMr us lar dk nq’çpkj djuk “kq: dj fn;kA og 
yksxksa ds lkeus ml lar dh cqjkbZ djrk FkkA ,d fnu lar ds 
f”k’; dks ;s lkjh ckrsa ekywe gqbZa rks mls cgqr xqLlk vk;kA og 
rqjar gh vius xq# ds ikl igqapk vkSj iwjh ckr crkbZA lar us 
f”k’; dh ckrsa lquh vkSj dgk fd mls NksM+ksaA vxj eSa ml iafMr 
ls okn&fookn d:axk rks blls ;s lc ckrsa QSyuk can ugha gksaxhA 
blhfy, mldh ckrsa ij /;ku ugha nsuk pkfg,A

	 lar us ns[kk fd f”k’; dk Øks/k “kkar ugha gqvk gSA rc 
mUgksaus dgk fd tc taxy dk gkFkh xkao esa vkrk gS rks mls 
ns[kdj lHkh dqÙks HkkSadus yxrs gSa] ysfdu gkFkh ij bldk dksbZ 
vlj ugha gksrk gSA gkFkh viuh eLr pky pyrs jgrk gSA dqÙks 
HkkSadrs gq, Fkd tkrs gSa vkSj okil vius bykds dh vksj Hkkx tkrs 
gSaA gesa Hkh viuh cqjkbZ djus okyksa ds lkFk blh rjg is”k vkuk 
pkfg,A gesa flQZ viuk dke bZekunkjh ls djuk pkfg, vkSj 
lR; ds ekxZ ij vkxs c<+rs jguk pkfg,A gekjs vPNs dke gh 
,sls yksxksa dk eqag can dj ldrs gSaA
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1. INTRODUCTION 
	 Artificial intelligence (AI) is a field of science concerned with building computers and machines that can 
reason, learn, and act in such a way that would normally require human intelligence or that involves data whose scale 

exceeds what humans can analyse. [1]

                           
Image Credit: The advancement of Artificial Intelligence (AI) in Occupational Health and Safety (OHS) across 
high-risk industries, Priyank Trivedi, Fahad M. Alqahtan, September 2024,Journal of Infrastructure Policy and 
Development,8(10):6889 [3]
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2. DESCRIPTION 

	 AI is a broad field that encompasses many 
different disciplines, including computer science, data 
analytics and statistics, hardware and software engineering, 
linguistics, neuroscience, and even philosophy and 
psychology. On an operational level for business use, AI is 
a set of technologies that are based primarily on machine 
learning and deep learning, used for data analytics, 
predictions and forecasting, object categorization, natural 
language processing, recommendations, intelligent data 
retrieval, and more. AI systems learn and improve through 
exposure to vast amounts of data, identifying patterns and 
relationships that humans may miss. These patterns can show 
how they can lead to a mishap. Such patterns raise a red 
flag for the workers and workers can immediately take 
remedial measures in real time thus avoiding an accident.
	 Deep learning, a further specialization, utilizes 
artificial neural networks with multiple layers to process 
information, mimicking the structure and function of the 
human brain. Through continuous learning and adaptation, 
AI systems become increasingly adept at performing 
specific tasks, from recognizing images to translating 
languages and beyond.

3. USE OF AI FOR WORKER’S SAFETY
	 Dangerous tasks at workplaces can be automated. 
Certain jobs are inherently dangerous, whether it’s working 
at height, handling hazardous materials, or operating heavy 
machinery. AI can take over many of these tasks, reducing 
the need for humans to perform them. For example, drones 
can inspect dangerous sites, and robots can handle toxic 
chemicals. This doesn’t just make the workplace safer—
it also allows workers to focus on less hazardous, more 
skilled tasks.Risk assessment is critical in every workplace. 
Traditionally, it relies on manual checks and human 
judgement, which can sometimes miss key factors. AI, on 
the other hand, can analyse large amounts of data in real 
time, spotting risks we might overlook. It can identify 
trends and patterns that suggest potential hazards, enabling 
companies to act before incidents occur. This proactive 
approach makes workplaces safer and keeps operations 
running smoothly.Worker health monitoring is also 
important in safety. Employee health has become a top 
priority for many organisations, and AI can help here too. 
AI-powered wearable, for example, can track workers’ vital 
signs, stress levels, and overall health during shifts. If a 
worker shows signs of fatigue or stress, the system can 
notify management, allowing them to take preventative 
action. This real-time monitoring improves worker health 
and reduces the risk of accidents caused by fatigue or stress. 

3.1 AUTOMATED DECISION MAKING
	 AI can automate workflows and processes or work 
independently and autonomously from a human team. A 
smart factory may have dozens of different kinds of AI in 
use, such as robots using computer vision to navigate the 
factory floor or to inspect products for defects, create 
digital twins, or use real-time analytics to measure 

efficiency and output. The decision making capability of 
human at times can be affected by weariness. This is not 
so in case of the automated machines.[2]

3.2 REDUCE HUMAN ERROR
	 AI can eliminate manual errors in data processing, 
analytics, assembly in manufacturing, and other tasks 
through automation and algorithms that follow the same 
processes every single time. The human factor of  tiredness 
is overcome.[2]

3.3 ELIMINATES REPETITIVE TASKS 
	 AI can be used to perform repetitive tasks, freeing 
human capital to work on higher impact problems. AI can 
be used to automate processes, like verifying documents, 
transcribing phone calls, or answering simple customer 
questions like “what time do you close?” 

3.4 FAST AND ACCURATE 
	 AI can process more information more quickly than 
a human, finding patterns and discovering relationships in 
data that a human may miss. So even a novice worker 
unknown to the perils of his duty in contrast to a seasoned 
worker can be alerted by the alarm raised by the AI fed 
computer. A precious life can be saved with AI.

3.5 TRAINING FOR DANGEROUS JOBS 
	 Training to work at heights (may cause vertigo) and 
near furnace (high heat source) can be done with help of 
Virtual Reality (VR) or Augmented Reality (AR). The risk 
associated with such training can be mitigated.

3.6 DISASTER MANAGEMENT 

	 AI can be used for human rescue training during 
disasters like flash floods, accidents, pandemics, endemics, 
earthquakes and fires. Thus it is a helpful tool for disaster 
management.

3.7 AI IN WEARABLE TECHNOLOGY 

	 The wearable technology using AI can monitor the 
blood pressure, oxygen level and pulse rate and send it to 
central monitor where a supervisor can send a rescue team 
to rescue a worker from a probable casualty in case of 
unusual reading of oxygen level where the worker would 
collapse due to asphyxia. Safety helmets with cameras and 
Global Positioning System (GPS) worn by miners are 
extremely useful for safety of workers working in coal mines. 
In case of accidents when they get trapped in debris, they 
can be evacuated within a short time which is vital for 
their survival.

3.8 AI IN ROBOTICS 

	 The combination has led to AI robotics. This 
integration is transforming industries like healthcare, 
manufacturing, and autonomous vehicles. Robots are often 
used to perform “dull, dirty, or dangerous” tasks in the 
place of a human. Use of articulated arm can fetch things 
from places where it is not humanly possible because of 
danger associated. 
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3.9 AI IN VEHICLES
	 The truck drivers driving trucks for long distances 
day and night tend to fall asleep while driving which can 
lead to accidents. The camera and AI can monitor the drivers 
eye movements and yawning and can ring an alarm to alert 
the driver. In some test trials done it can also take  the car 
near to side of road and parks it.

3.10 AI IN DRONES 

	 Drones using AI can be used during disasters like 
fire in jungles to sprinkle water and douse fire which is 
wide spread and in remote areas. Drones can be used to 
drop food packets and drinking water to people trapped in 
areas ravaged by floods.

3.11 AI IN CYBERSECURITY
	 AI autonomously scans networks for cyber-attacks 
and threats. Thus protecting the data of strategic 
importance and national security. AI can help automate 
aspects of cybersecurity by continuously monitoring and 
analysing network traffic. Also financial transactions 
carried out by workers remain safe by AI softwares. 
Spyware, malware and malicious files are removed 24×7 
from suspicious e-mails sent to hack important portals 
which contain private information of citizens. Use of 
Artificial Narrow Intelligence (ANI) for cybersecurity is a 
boon. ANI models are designed to perform a single, specific 
task, such as identifying images, engaging in chat, or 
filtering emails. Examples include voice assistants, facial 
recognition technology, and generative AI models like 
Gemini and other large language models (LLMs). Despite 
its name, ANI does not possess reasoning or self-
awareness; instead, it combines data with an algorithm to 
make predictions within predefined parameters. While 
ANI offers many benefits, it also carries risks, as poor 
training data can lead to biased or inaccurate outputs, 
which can be critical in applications like loan approvals, 
hiring decisions, and predictive policing. Cybercriminals 
can also potentially exploit ANI to create sophisticated 
AI-driven scams. 

4. SUMMARY
	 Artificial Intelligence is playing a major role in 
transforming industries and technologies. Be it the factories,
warehouse, automobiles, operating theatres or skill training, 
it is being used for increasing productivity, accuracy, 
precision and safety. AI has revolusionised safety at the 
workplace. It has diminished the fine line of experienced 
worker and novice worker. The years of experience of a 
seasoned worker has been translated into the data secured 
by data mining. The data fed into computer can do 
predictive modelling which can raise an alarm of a danger 
to a novice who is not well versed with his working 
conditions and environment. Thus avoiding an accident to 
happen.

5. CONCLUSION
	 The integration of Artificial Intelligence (AI) in 
Occupational Health and Safety (OHS) across high-risk 
industries like construction, mining, and oil and gas has 
notably enhanced risk management strategies traditionally 
dependent on human judgment and site accessibility. 
Key AI technologies applied include computer vision for 
real-time monitoring of worksites, sensor networks for data 
collection, machine learning for predictive analysis, and 
knowledge-based systems for decision-making. These 
technologies streamline the identification and management 
of hazards from the planning stage through active 
operations, facilitating a more proactive approach to 
safety. In the construction sector, AI is integrated with 
building information modeling to preemptively identify 
risks during design and planning phases. Similarly, in 
mining and oil and gas, extensive sensor networks and 
computer vision systems offer robust frameworks for 
hazard detection, risk assessment, and sometimes, 
prediction of potential safety incidents. AI’s role in 
personalizing training protocols also underscores its 
importance in enhancing worker preparedness and 
response strategies.[3] With a blend of technology, human 
intuition or oversight and artificial intelligence, workplace 
are becoming safer by the day.

6. FUTURE

	 Evolution of Artificial Intelligence to Artificial 
General Intelligence (AGI) and Artificial SuperIntelligence 
(ASI), in which the machine would be able to function in 
all ways superior to a human would make the workers and 
their workspace a safe haven. 

7. REFERENCES
1. https://cloud.google.com/learn/what-is-artificial-intel-
ligence.
2.https://stockwellsafety.com/how-ai-in-health-and-safe-
ty-might-affect-the-workplace/
3. The advancement of Artificial Intelligence (AI) in 
Occupational Health and Safety (OHS) across high-risk 
industries, Priyank Trivedi, Fahad M. Alqahtan, September 
2024,Journal of Infrastructure Policy and Development,
8(10):6889
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nqyZHk e`nk rRo vkSj muds vuqç;ksxnqyZHk e`nk rRo vkSj muds vuqç;ksx

';ke lqanj 'kekZ';ke lqanj 'kekZ11] ]lfork 'kekZ] ]lfork 'kekZ22
11jktdh; efgyk vfHk;kaf=dh egkfo|ky;] vtesj&305002jktdh; efgyk vfHk;kaf=dh egkfo|ky;] vtesj&305002
22rstk eseksfj;y f'k{k.k laLFkku&:iux<+] vtesj&305814rstk eseksfj;y f'k{k.k laLFkku&:iux<+] vtesj&305814

Email : shyam@gweca.ac.inEmail : shyam@gweca.ac.in
ys[kd ifjp;ys[kd ifjp;

	 ys[kd orZeku esa vtesj fLFkr jktdh; efgyk vfHk;kaf=dh egkfo|ky; esa HkkSfrdh foHkkx esa ofj’B çk/;kid gSaA mUgksaus jktLFkku 
fo”ofo|ky;] t;iqj ls v‚xsZfud lksyj lsy ds {ks= esa ih,p-Mh- dh mikf/k çkIr dh gSA varjkZ’Vªh; if=dkvksa vkSj varjkZ’Vªh; ,oa jk’Vªh; 
lEesyuksa dh laxksf’B;ks esa muds 90 ls vf/kd “kks/k çdk”ku çdkf”kr gks pqds gSaA foKku ,oa çkS|ksfxdh foHkkx] Hkkjr ljdkj }kjk ys[kd 
dks ;qok oSKkfud ifj;kstuk iqjLdkj ls Hkh lEekfur fd;k tk pqdk gSA

	 ysf[kdk orZeku esa rstk eseksfj;y f”k{k.k laLFkku&:iux<+] vtesj esa çkpk;Z ds :i esa dk;Zjr gSaA mUgksaus foKku f”k{k.k j.kuhfr;ksa 
ds {ks= esa ouLFkyh fo|kihB ls ih,pMh dh mikf/k çkIr dhA og fiNys 15 o’kksaZ ls f”k{k.k is”ks ls tqM+h gSaA 

1- 	 ifjp;1- 	 ifjp;

	 nqyZHk e`nk rRo ;k js;j vFkZ eVsfj;Yl ¼Rare Earth Materials½ vk/kqfud foKku vkSj rduhd dh nqfu;k esa vR;ar egRoiw.kZ 
Hkwfedk fuHkkrs gSaA ;s rRo vkorZ lkj.kh ds ySaFksukbM Js.kh ¼Lanthanide Series½ ds 15 rRoksa ¼57 ls 71½ ds lkFk&lkFk LdSfUM;e ¼Sc½ 
vkSj f;fVª;e ¼Y½ dks feykdj dqy 17 rRoksa dk lewg gSaA ;s vke rkSj ij Hkw&i`"B ds Hkhrj [kfut v;Ldksa esa ik, tkrs gSaA

	 js;j vFkZ rRoksa dh jklk;fud lajpuk yxHkx leku gksrh gS] ysfdu HkkSfrd xq.kksa esa FkksM+k&FkksM+k varj mUgsa fof'k"V cukrk gSA buds 
fo'ks"k pqacdh; ¼Magnetic½] çdk'kh; ¼Optical½ vkSj oS|qfrd ¼Electrical½ xq.kksa ds dkj.k ;s rRo vk/kqfud bysDVª‚fuDl] ÅtkZ] j{kk] 
fpfdRlk vkSj varfj{k rduhd esa vR;ko';d gks x, gSaA

2- 	 nqyZHk e`nk rRoksa dh [kkst o bfrgkl2- 	 nqyZHk e`nk rRoksa dh [kkst o bfrgkl

	 bu rRoksa dh 'kq#vkrh [kkst 18oha lnh esa LohMu ds ;sêjch {ks= esa xSMksfyukbV [kfut ls gqbZ FkhA dbZ rRoksa ds uke Hkh blh {ks= 
ds uke ij gh j[ks x, gSaA budk uke ÞnqyZHkß blfy, j[kk x;k D;ksafd bUgsa i`Foh dh ijr esa ;|fi i;kZIr ek=k esa ik;k tkrk gS] 
¼mnkgj.kLo:i flfj;e i`Foh dk 25ok¡ lcls vf/kd ik;k tkus okyk rRo gSA½ ysfdu forfjr voLFkk esa gksus ds dkj.k bUgsa 'kq) :i esa 
fudkyuk vkSj vyx djuk vR;ar dfBu vkSj tfVy çfØ;k gSA ;s vDlj vU; [kfutksa ds lkFk fefJr voLFkk esa feyrs gSa] ftlls budk 
fu"d"kZ.k ¼Extraction½ egaxk vkSj le;&lk/; gks tkrk gSA 

3- 	 çeq[k HkkSfrd ,oa jklk;fud xq.k3- 	 çeq[k HkkSfrd ,oa jklk;fud xq.k

*	 ;s pk¡nh tSls jax dh pedhyh /kkrq,a] ysfdu gok esa tYnh /kwfey ¼v‚Dlhdj.k½ gksrh /kkrq,a gSaA
*	 buesa mPp fo|qr pkydrk gksrh gS vkSj pqacdh;] fo|qr rFkk çdk'kh; xq.kksa esa fof'k"Vrk ikbZ tkrh gSA
*	 budh lajpuk vkSj ?kqyu'khyrk esa cgqr lw{e varj gksrk gS] ftlls bUgsa vyx djuk eqf'dy gksrk gSA
buds fo'ks"k xq.kksa ds dkj.k vk/kqfud foKku esa budh cgqr mi;ksfxrk gSA

4- 	 nqyZHk e`nk rRoksa dk i`FkDdj.k4- 	 nqyZHk e`nk rRoksa dk i`FkDdj.k

	 [kfutksa ls budk i`FkDdj.k 'kq) :i esa djuk vR;ar dfBu gksrk gSA bUgsa 'kq) :i esa çkIr djus ds fy, [kfutksa dks ihldj 
vEy o vU; jklk;fud fof/k;ksa ls O;ogkfjr fd;k tkrk gSA dbZ ckj ;s f}xq.k yo.k ds :i esa ifjf'k"V fd, tkrs gSa vkSj ckj&ckj 'kks/ku 
dh çfØ;k nksgjkuh iM+rh gS ftlds pyrs ykxr c<+ tkrh gSA
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5- 	 nqyZHk e`nk rRoksa ds çeq[k vuqç;ksx5- 	 nqyZHk e`nk rRoksa ds çeq[k vuqç;ksx

	 bu rRoksa dk bLrseky mu rduhdksa o midj.kksa esa 
fd;k tkrk gS] tks vk/kqfud thou ds gj {ks= esa ekStwn gSa& tSls

¼d½ bysDVª‚fuDl vkSj lwpuk rduhd¼d½ bysDVª‚fuDl vkSj lwpuk rduhd
*	 fu;ksfMfe;e ¼Nd½ vkSj çsft;ksfMfe;e ¼Pr½ ls cus mPp&
'kfä okys pqacd eksckby Qksu] ySiV‚i] gsMQksu] gkMZ Mªkbo vkSj 
ekbØksQksu esa ç;ksx gksrs gSaA

*	 ;wjksfi;e ¼Eu½ vkSj Vjfc;e ¼Tb½ Vhoh vkSj daI;wVj LØhu 
ds jaxhu çn'kZu ds fy, vko';d Q‚LQj inkFkksaZ esa ç;qä gksrs gSaA

*	 lsfj;e ¼Ce½ dk Xykl dh lrg dks pedkus okys i‚fyf'kax 
ikmMj esa mi;ksx fd;k tkrk gSA

¼[k½ uohdj.kh; ÅtkZ ¼¼[k½ uohdj.kh; ÅtkZ ¼Renewable EnergyRenewable Energy½ vkSj i;kZoj.k laj{k.k½ vkSj i;kZoj.k laj{k.k

*	 iou Vjckbu esa mPp 'kfä okys LFkk;h pqacd ¼Nd-Fe-B½ 
dk ç;ksx gksrk gSA
*	 bysfDVªd okgu ¼EVs½ dh eksVjksa esa fu;ksfMfe;e vkSj 
fMLçksfl;e ds pqacd mi;ksx gksrs gSaA
*	 lsfj;e v‚DlkbM ¼CeO₂½ v‚Vkseksckby dSVkfyfVd dUoVZj 
esa dkcZu eksuksv‚DlkbM vkSj ukbVªkstu v‚DlkbM tSlh gkfudkjd 
xSlksa dks de djrk gSA

¼x½ j{kk vkSj varfj{k {ks=¼x½ j{kk vkSj varfj{k {ks=

*	 bfVª;e vkSj ,jfc;e vk/kkfjr ystj felkby xkbMsal flLVe 
vkSj jsat QkbaMj esa ç;qä gksrs gSaA
*	 xSMksfyfu;e vkSj gksfYe;e U;wfDy;j fj,DVjksa esa fu;a=.k j‚M 
¼Control Rods½ ds :i esa dke djrs gSaA
*	 mixzgksa] jMkj vkSj ukbV&fotu midj.kksa esa Hkh budk mi;ksx 
gksrk gSA

¼?k½ fpfdRlk vkSj LokLF; {ks=¼?k½ fpfdRlk vkSj LokLF; {ks=

*	 xSMksfyfu;e ¼Gd½ MRI LdSu esa d‚UVªkLV ,tsaV ds :i 
esa mi;ksx gksrk gSA
*	 ySaFksue ¼La½ gìh vkSj jä ls lacaf/kr nokvksa esa ç;qä gksrk gSA
*	 Fkqfy;e ¼Tm½ vkSj bVjfc;e ¼Yb½ ystj ltZjh rFkk dSalj 
mipkj esa mi;ksxh gSaA

¼³½ vkS|ksfxd vkSj fuekZ.k {ks=¼³½ vkS|ksfxd vkSj fuekZ.k {ks=

*	 LdSfUM;e ¼Sc½ dks ,Y;qfefu;e feJ /kkrq esa feykdj foeku 
vkSj j‚dsV lajpuk,¡ cukbZ tkrh gSaA
*	 lsfj;e vkSj ySaFksue isVªksfy;e fjQkbfuax esa mRçsjd ¼Catalyst½ 
ds :i esa dke djrs gSaA
*	 bfVª;e fljsfed vkSj lqijdaMDVj lkexzh esa ç;ksx gksrk gS] 
tks mPp rkieku ij Hkh fLFkj jgrk gSA

6- oSf'od mRiknu vkSj Hkkjr dh fLFkfr6- oSf'od mRiknu vkSj Hkkjr dh fLFkfr

	 orZeku esa phu fo'o ds yxHkx 65&70% js;j vFkZ rRoksa dk 
mRiknu djrk gSA blds ckn vesfjdk] v‚LVªsfy;k] eysf'k;k vkSj 
fo;ruke dk LFkku vkrk gSA LVsfVLVk&2024 fjiksVZ ds vuqlkj Hkkjr 
ds ikl nqfu;k ds nqyZHk e`nk rRo ¼REE½ HkaMkj dk 6&8 çfr'kr gS] 
ysfdu oSf'od REE [kuu esa bldk ;ksxnku 1% ls Hkh de gSA 
2023 Hkkjrh; [kfut o"kZ iqfLrdk ds vuqlkj Hkkjr esa dsjy] vksfM'kk] 
rfeyukMq] vka/kz çns'k] jktLFkku tSls jkT; eksuktkbV jsr esa le`) 
gSaA nqyZHk e`nk rRo vkerkSj ij jsfM;ks/kfeZrk ¼Fkksfj;e½ ls tqM+s gksrs 
gSa] ftlls fu"d"kZ.k yack] tfVy vkSj egaxk gks tkrk gSA lkFk gh] 

vuqçokg çlaLdj.k vkSj 'kks/ku volajpuk dh deh ds dkj.k Hkkjr 
dks dPps ;k v/kZ&çlaL—r eky dk fu;kZr vkSj ewY;of/kZr mRiknksa 
dk vk;kr djuk iM+ jgk gS rFkk rVh; fofu;eu {ks= ¼lhvkjtsM½ 
ekunaM tSls fu;ked çfrca/k Hkh [kuu xfrfof/k;ksa dks lhfer djrs gSaA 

	 bafM;u js;j vFkZ~l fyfeVsM ¼IREL½ budk [kuu] 'kks/ku 
vkSj foi.ku djrh gS] ysfdu Hkkjr esa T;knkrj mRiknu vHkh çkFkfed 
mRiknksa rd gh lhfer gS] mPp Lrjh; çlaLdj.k o fofuekZ.k ds fy, 
vuqlU/kku o fuos'k dh egÙoiw.kZ vko';drk gSA 17 nqyZHk e`nk rRo 
gSa] ftuesa ls Hkkjr yxHkx vkB REE dk mRiknu djrk gS] ftuesa 
ySaFksue] lsfj;e] çstksfM;e] fu;ksfMfe;e] xSMksyhfu;e] fMLçksfl;e] 
f;fVª;e vkSj leSfj;e 'kkfey gSaA

7- Hkfo"; dh laHkkouk,¡ vkSj fu"d"kZ7- Hkfo"; dh laHkkouk,¡ vkSj fu"d"kZ

	 nqyZHk e`nk rRo vk/kqfud ;qx dh rduhdh çxfr ds Þv–'; 
LraHkß gSaA ;s ÅtkZ n{krk] lapkj] j{kk] fpfdRlk vkSj varfj{k rduhd 
gj {ks= esa egRoiw.kZ Hkwfedk fuHkk jgs gSaA Hkfo"; esa budh ek¡x 
bysfDVªd okguksa] xzhu ,uthZ vkSj LekVZ fMokblksa ds çlkj ds lkFk 
vkSj c<+sxhA Hkkjr ds fy, ;g volj gS fd os LFkk;h [kuu rduhd] 
vuqla/kku vkSj ?kjsyw fofuekZ.k ds ek/;e ls bl {ks= esa vkRefuHkZj 
cusaA nqyZHk e`nk rRo gesa u dsoy rduhdh :i ls l'kä cukrs gSa] 
cfYd lrr fodkl vkSj ÅtkZ lqj{kk dh fn'kk esa vkxs c<+us dk 
ekxZ Hkh ç'kLr djrs gSaA
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ABSTRACT
	 Landslides are among the most damaging geo-
hazards worldwide, causing significant loss of life, 
infrastructure damage, and environmental degradation, 
particularly in mountainous and rapidly urbanizing 
regions. Structural (engineering) methods play a criti-
cal role in reducing landslide risk by directly enhancing 
slope stability and controlling triggering factors such 
as excess pore water pressure and inadequate shear 
resistance. This review paper synthesizes the funda-
mental principles, design approaches, applicability 
conditions, advantages, and limitations of major struc-
tural mitigation techniques used in landslide-prone 
areas. The study systematically examines geometric 
slope modification, drainage control systems, retaining 
structures, reinforcement techniques (including soil 
nailing, rock bolts, and ground anchors), rockfall 
protection measures, grouting and soil improve-
ment methods, and bioengineering-based structural 
stabilization. A comparative evaluation is presented 
to highlight the effectiveness of each method under 
varying geological, hydrological, and topographic con-
ditions. The review emphasizes that drainage control 
is often the most cost-effective and essential first step 
in rainfall-induced landslides, while reinforcement 
and retaining systems are particularly suitable for 
space-constrained and infrastructure-critical settings. 
	 Deep-seated failures frequently require 
anchoring or ground improvement techniques, whereas 
bioengineering approaches are effective for shallow 
instability and erosion control. The paper further 
discusses the importance of integrated design, site-
specific investigation, and stability analysis in 
selecting appropriate mitigation strategies. It 
underscores that no single structural method is 
universally applicable and that combined approaches 
tailored to local conditions generally provide the 
most reliable and sustainable solutions. By 
consolidating current knowledge and practical 
considerations, this review aims to support 
engineers, researchers, and planners in developing 
resilient, cost-effective, and environmentally 
responsible landslide stabilization strategies.

	 Keywords: landslide mitigation, slope 
stability, engineering measures, slope modification

1.	 INTRODUCTION
	 Landslides are among the most widespread 
and destructive geohazards, posing significant risks to 
human life, infrastructure, and the environment 
worldwide [1-3]. Triggered by natural factors such as 
intense rainfall, earthquakes, volcanic activity, and 

weathering, as well as by anthropogenic influences 
including deforestation, slope cutting, mining, and 
unplanned urbanization, landslides frequently result 
in substantial socio-economic losses [4]. Mountainous 
and hilly regions in particular—such as the Nepal 
Himalayas, the India Western Ghats, and the Japan 
archipelago—experience recurrent slope failures that 
disrupt transportation networks, damage settlements, 
and hinder sustainable development [5].
	 In recent decades, the increasing frequency 
and intensity of extreme weather events, often 
associated with climate variability and change, have 
exacerbated slope instability in many parts of the 
world [6]. Rapid population growth and infrastructure 
expansion into marginal and hazard-prone lands 
further amplify landslide vulnerability [6]. 
Consequently, effective landslide mitigation has 
become a critical component of disaster risk 
reduction and resilient infrastructure planning [7].
	 Landslide mitigation encompasses a broad 
spectrum of strategies aimed at reducing the 
likelihood of slope failure and minimizing its 
impacts [8]. These strategies can be broadly categorized 
into structural and non-structural measures. Structural 
approaches include engineering interventions such as 
retaining walls, rock bolts, soil nailing, ground 
anchors, drainage systems, and bioengineering 
techniques designed to enhance slope stability[9]. Non-
structural measures involve land-use planning, hazard 
zonation, early warning systems, monitoring 
technologies, and community-based risk 
management. Advances in geotechnical engineering, 
remote sensing, geographic information systems 
(GIS), and numerical modeling have significantly 
improved the design and implementation of both 
categories of mitigation measures [10-11].
	 Despite substantial progress, challenges remain 
in selecting appropriate mitigation techniques for 
diverse geological, hydrological, and socio-economic 
contexts. Site-specific conditions, cost constraints, 
environmental considerations, and long-term 
maintenance requirements must be carefully 
evaluated to ensure sustainable solutions. Furthermore, 
integrated approaches that combine engineering 
measures with ecosystem-based and policy-driven 
strategies are increasingly recognized as essential for 
long-term risk reduction.
	 This review paper aims to synthesize existing 
knowledge on structural (engineering) methods of 
landslide mitigation, critically examine their 
principles, advantages, and limitations, and highlight 
emerging trends and research gaps. By providing a 

SWADESHI VIGYAN PATRIKASWADESHI VIGYAN PATRIKAVol.6, Issue-2 / July - December -2025/ Page - 26



comprehensive overview of current practices and 
innovations, the paper seeks to support researchers, 
engineers, planners, and policymakers in developing 
effective, context-sensitive strategies for landslide 
risk management.

2.	 STRUCTURAL (ENGINEERING) 
METHODS OF LANDSLIDE MITIGATION
	 Over the years, researchers and engineers 
have developed various approaches to reduce land-
slide susceptibility and associated hazards. These 
approaches range from direct engineering 
interventions to policy-based and ecosystem-oriented 
strategies. A systematic classification of these 
structural mitigation methods is given as follows:
•	 Geometric Modification of Slopes
•	 Drainage Control
•	 Retaining Structures
•	 Reinforcement Techniques
•	 Rockfall Protection Measures
•	 Grouting and Soil Improvement
•	 Bioengineering and Vegetative Measures

3.	 DETAILS OF STRUCTURAL 
(ENGINEERING) METHODS
	 Structural or engineering methods of land-
slide mitigation involve direct physical intervention 
to stabilize slopes, reduce driving forces, increase 
resisting forces, or protect infrastructure from damage. 
These measures are designed based on detailed 
geotechnical investigations, slope stability analysis, 
hydrological assessment, and an understanding of 
failure mechanisms [12]. Unlike non-structural 
approaches, structural methods actively modify slope 
geometry, soil properties, drainage conditions, or 
support systems to enhance overall stability. Their 
selection depends on landslide type (rotational, 
translational, debris flow, or rockfall), soil and rock 
characteristics, groundwater conditions, slope angle, 
and economic feasibility. Figure 1 illustrates the 
classification of structural (engineering) methods 
of landslide mitigation.
•	 One of the most fundamental structural 
approaches is geometric modification of slopes.
Since slope angle directly influences shear stress and  
Factor of Safety, reducing the inclination of a slope 
significantly decreases the driving forces responsible 
for failure. This method includes slope flattening, 
trimming over-steepened cuts, and benching or 
terracing. Benching divides a long slope into a series 
of smaller steps, which reduces runoff velocity, 
minimizes erosion, and interrupts potential failure 
planes. In some cases, removal of unstable or highly 

weathered material from the crest of the slope 
reduces surcharge load and enhances stability. 
Geometric modification is often cost-effective for 
soil slopes but may be limited in rocky or space-
constrained areas such as highways and urban 
environments [13].
•	 Drainage control is widely regarded as the most 
effective and economical structural mitigation 
technique because water plays a critical role in slope 
instability. Increased pore water pressure reduces 
effective stress and shear strength, thereby lowering 
the Factor of Safety. Structural drainage systems aim 
to prevent water infiltration and remove excess 
groundwater [14]. Surface drainage measures include 
catch drains, interceptor drains, diversion channels, 
and lined ditches that redirect runoff away from 
vulnerable slopes. Subsurface drainage systems such 
as horizontal drains, perforated pipes, French drains, 
and drainage galleries are installed to lower the 
groundwater table and relieve pore pressure. Toe drains 
are commonly constructed at the base of slopes to 
prevent water accumulation. Proper maintenance 
of drainage systems is essential, as clogging or 
blockages can quickly negate their effectiveness [15].
•	 Another major category of structural methods 
involves retaining structures, which provide lateral 
support to unstable soil or rock masses. Gravity 
retaining walls rely on their own weight to resist 
earth pressure, while reinforced concrete cantilever 
walls use structural elements to counteract lateral 
forces more efficiently. Gabion walls, constructed 
from wire mesh baskets filled with stones, are flexible 
and permeable, making them suitable for areas with 
moderate drainage requirements. Crib walls consist 
of interlocking structural members filled with 
granular material, offering both support and drainage. 
Mechanically 

Figure 1: Structural Methods

•	 Reinforcement techniques are used to increase 
the shear strength of soil and rock masses by 
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introducing tensile elements. Soil nailing is a widely 
adopted method in which steel bars (nails) are 
inserted into pre-drilled holes and grouted in place to 
reinforce soil slopes. A facing system, typically 
shotcrete, is applied to protect the slope surface. Soil 
nailing improves overall slope stability by creating a 
reinforced soil mass that behaves as a coherent 
structure [13]. Rock bolts and anchors are used in rock 
slopes to stabilize fractured or jointed rock masses 
by binding unstable blocks to more competent strata. 
Ground anchors, often prestressed, provide additional 
resistance against sliding forces. Geosynthetics such 
as geotextiles and geogrids are also used to reinforce 
soil layers, distribute loads, and improve tensile 
strength. These reinforcement techniques are 
particularly effective in steep slopes where large-scale 
excavation is impractical.
•	 In areas prone to falling rocks rather than mass 
soil movement, rockfall protection measures are 
essential. These include rockfall barriers, wire mesh 
drapery systems, and protective fences installed 
along highways and railways. Scaling operations, 
which involve the manual or mechanical removal of 
loose rock fragments, help prevent sudden detach-
ment. In high-risk zones, rock sheds or protective 
galleries are constructed over roads to shield 
vehicles from falling debris. Such measures do not
necessarily stabilize the entire slope but are designed 
to minimize risk to life and infrastructure.
•	 Grouting and soil improvement techniques 
are employed when weak or highly permeable soils 
contribute to instability. Cement grouting fills voids 
and fractures in rock or soil, increasing strength and 
reducing permeability. Chemical grouting is used in 
finer soils where cement particles cannot penetrate. 
Jet grouting involves high-pressure injection of grout 
to create soil–cement columns that improve bearing 
capacity and reduce settlement. Compaction 
grouting densifies loose soils by injecting stiff grout 
to displace and compact surrounding material. 
Additionally, stabilization using lime or cement 
alters the physicochemical properties of clayey soils, 
reducing plasticity and enhancing shear strength. 
These methods are often applied in foundation 
stabilization and deep-seated landslides.
•	 Bioengineering measures, though sometimes 
classified as nature-based solutions, are also considered 
structural when integrated with engineering design. 
Vegetative stabilization involves planting deep-rooted 
species that reinforce the soil matrix through root 
networks thereby increasing shear strength and 
reducing erosion. Techniques such as live staking, 

brush layering, and the use of erosion control blankets 
protect the slope surface from erosion while 
enhancing infiltration control. Although vegetation 
alone may not stabilize large or deep-seated 
landslides, it is highly effective in controlling 
shallow failures and surface erosion when combined 
with drainage and mechanical reinforcement [15-16].
•	 In practice, structural methods are rarely 
applied in isolation. Engineers often adopt a 
combination of measures tailored to site-specific 
conditions. For example, drainage systems may be 
installed alongside soil nailing, or retaining walls 
may be supported by ground anchors and reinforced 
backfill. The design process typically involves 
stability analysis using limit equilibrium or numerical 
modeling methods to ensure an adequate Factor of 
Safety under both static and dynamic conditions.
•	 While structural methods provide immediate 
and measurable improvements in slope stability, they 
also have limitations. High construction costs, 
environmental disturbance, and long-term 
maintenance requirements must be considered. 
Moreover, improper design or inadequate drainage 
can lead to structural failure. Therefore, structural 
mitigation should be supported by detailed site 
investigation, monitoring, and integration with non-
structural strategies such as land-use planning and 
early warning systems. Overall, structural 
(engineering) methods form the backbone of 
landslide mitigation efforts, particularly in 
infrastructure corridors and densely populated areas. 
When carefully designed and combined with 
sustainable management practices, they significantly 
reduce landslide risk and contribute to resilient slope 
development.

4.	 SUITABILITY OF STRUCTURAL 
ENGINEERING METHODS
4.1.	 Geometric modification of slopes is most 
suitable where sufficient land is available to reduce 
the slope angle safely. This method is particularly 
effective for soil slopes or highly weathered rock 
slopes where instability is primarily caused by 
over-steepening. It is commonly applied in rural 
or less developed hilly terrains, embankments, and 
open excavation sites. When the failure surface is 
shallow and the Factor of Safety can be improved 
by decreasing the driving forces, slope flattening 
or benching becomes an economical and practical 
solution. However, in densely populated or 
infrastructure-constrained areas, this method may 
not be feasible due to space limitations [17].
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4.2.	 Drainage control measures are best suited 
for slopes where water plays a dominant role in 
triggering instability. In regions experiencing intense 
or prolonged rainfall, pore water pressure often 
increases within the soil mass, reducing effective 
stress and shear strength. In such conditions, surface 
and subsurface drainage systems are highly effective.
These measures are particularly appropriate for clay-
rich soils, areas with visible seepage, and slopes 
showing seasonal movement. Drainage is often the 
first mitigation strategy implemented because it 
directly addresses one of the primary causes of 
landslides—excess groundwater pressure—and can 
significantly improve stability without major 
structural intervention [18].
4.3.	 Retaining structures are most appropriate 
when lateral support is required at the toe of a slope, 
especially where infrastructure such as roads, 
buildings, or railways must be protected. They are 
commonly used in urban areas or highway cut slope 
sections where space is limited and slope flattening 
is not possible. Retaining walls perform well when 
the foundation soil is strong enough to bear structural 
loads and when the height of the slope is moderate. 
These structures are particularly suitable for 
stabilizing localized failures or preventing further 
movement of a marginally stable slope [19]. However, 
they must be carefully designed to ensure proper
drainage behind the wall to prevent hydrostatic 
pressure buildup.
4.4.	 Reinforcement techniques, such as soil 
nailing, rock bolts, and ground anchors, are best 
suited for steep slopes where excavation or 
regrading is impractical. These methods are ideal 
when failure planes extend to moderate or greater 
depths and additional shear resistance is required. 
Reinforcement is especially effective in fractured 
rock masses or compacted soil slopes where tensile 
elements can enhance overall stability. They are-
widely used along transportation corridors in 
mountainous terrain, where maintaining slope 
geometry is essential [20]. These techniques are also 
suitable when minimal surface disturbance is desired, 
as they allow in-situ strengthening of the existing 
slope material.
4.5.	 Rockfall protection measures are specifically 
suitable in areas where the hazard consists of falling 
rock fragments rather than large-scale soil mass 
movement. These conditions are common in steep, 
near-vertical rock slopes with jointed or weath-
ered rock formations. Rockfall barriers, wire mesh 
systems, and protective galleries are particularly 

appropriate along highways and railways passing 
beneath rocky cliffs [21]. These measures are intended 
to protect infrastructure and human life rather than 
stabilize deep-seated slope failures. Therefore, they 
are most effective in localized rockfall-prone zones.
4.6.	 Grouting and soil improvement methods are 
appropriate when instability is linked to weak, loose, 
or highly permeable subsurface materials. These 
methods are particularly suitable for deep-seated 
landslides where failure surfaces extend below the 
reach of surface reinforcement techniques. Grouting is 
effective in filling voids, strengthening fractured rock, 
and reducing water permeability. Soil stabilization 
with lime or cement is suitable for clay-rich soils 
with low shear strength and high plasticity [22]. Due to 
higher costs, these techniques are typically reserved 
for critical infrastructure projects or locations 
where other stabilization measures are insufficient.
4.7.	 Bioengineering methods are most suitable for 
shallow slope instability, surface erosion, and 
environmentally sensitive areas. These methods work 
best on moderately steep slopes where vegetation 
can establish and root systems can reinforce the soil 
matrix. 

	 They are particularly effective in regions 
experiencing surface runoff erosion or minor 
shallow slides. Bioengineering is also appropriate 
when sustainable and eco-friendly solutions are 
preferred. However, it is not adequate for deep-seated
or highly active landslides unless combined with 
mechanical stabilization measures [23]. In practical 
applications, the suitability of each structural method 
depends on site-specific geological conditions, 
groundwater behavior, slope geometry, and socio-
economic considerations. Often, combining drainage 
with reinforcement or retaining structures provides a 
more reliable and long-term stabilization solution.
5.	 CONCLUSIONS 
	 Structural (engineering) methods play a 
central role in landslide mitigation by directly 
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modifying slope geometry, improving material 
strength, controlling groundwater conditions, and 
providing mechanical support to unstable masses. 
These techniques are designed to either reduce the 
driving forces responsible for slope failure or 
increase the resisting forces that maintain stability. 
Their effectiveness largely depends on a clear 
understanding of site-specific geological, 
geotechnical, and hydrological conditions, as well as 
the type and depth of the potential failure mechanism. 
Among the various methods, drainage control 
is often the most fundamental and cost-effective 
solution, particularly in rainfall-induced landslides 
where elevated pore water pressure is the primary 
triggering factor. Geometric modification is suitable 
where land availability allows slope flattening, while 
retaining structures and reinforcement techniques 
are preferred in space-constrained or infrastructure-
critical areas. Rockfall protection measures are 
essential in steep rocky terrains, and grouting 
or soil improvement techniques are reserved for 
deep-seated failures or weak foundation conditions. 
Bioengineering methods provide sustainable stabi-
lization for shallow slopes and erosion-prone areas. 
No single structural method is universally applicable 
to all landslide scenarios. Each technique has specific 
advantages, limitations, and suitability conditions. 
Therefore, successful landslide mitigation typically 
requires a combination of structural measures tai-
lored to the local environment. Careful design, proper 
construction practices, and long-term maintenance are 
equally important to ensure durability and sustained 
performance. In conclusion, structural engineering 
methods form the backbone of practical landslide 
stabilization efforts. When selected and implement-
ed appropriately and integrated with non-structural 
strategies such as monitoring and land-use plan-
ning, they significantly reduce landslide risk and 
enhance the safety and resilience of infrastructure 
and communities in vulnerable regions.
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fnYyh] fo”ofo|ky;fnYyh] fo”ofo|ky;

lkjka'klkjka'k
	 foKku lapkj vkSj lkfgR; dk laca/k çkphu dky ls jgk gSA foKku lapkj vkt ds le; dh 
egRoiw.kZ vko”;drk gS tks lekt esa oSKkfud lksp] ftKklk] rdZ'khyrk dk fodkl djusa esa vge~ 
Hkwfedk fuHkkrk gSA fganh lkfgR; esa foKku dFkk,¡ foKku lapkj dk ,d l'kDr ek/;e cudj mHkjh gSA 
ledkyku fganh foKku dFkkvksa us tfVy oSKkfud vo/kkj.kkvksa dks ljy] jkspd o çHkko'kkyh 'kSyh esa 
çLrqr dj vke tuekul dks foKku ds çfr tkx:d djus dk dk;Z fd;k gSA foKku dFkk,¡ u dsoy 
euksjatu dk lk/ku gSa cfYd foKku lapkj dk çHkkoh ek/;e Hkh fln~/k gqbZ gSaA foKku dFkkvksa dh 
ljy] lgt vkSj jkspd Hkk"kk 'kSyh gh vke turk ds euksfouksn ds lkFk mUgsa tkx:d djus esa l{ke gSA 
çLrqr ys[k esa ledkyhu fganh foKku dFkkvksa esa foKku lapkj dh mikns;rk dk foospu djrs gq, muds 
Lo:i] ys[ku] fo"k;oLrq] 'kSf{kd egRo vkSj lkekftd çHkko dk fo”ys"k.k fd;k x;k gSA
fo'ks"k 'kCn fo'ks"k 'kCn 

	 foKku lapkj] foKku dFkk] oSKkfud n`f"Vdks.k] ledkyhu lkfgR;] foKku ys[ku] lekt tkx:drk] 'kSf{kd mi;ksfxrkA
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çLrkoukçLrkouk

	 foKku lapkj dk rkRi;Z oSKkfud tkudkfj;ksa] vfo"dkjksa] 
fln~/kkarksa vkSj uohu 'kks/kksa dks lekt ds fofHkUu oxksaZ rd igq¡pkus dh 
çfØ;k ls gSA bldk mn~ns”; u dsoy oSKkfud tkx:drk QSykuk 
gS cfYd lekt esa oSKkfud n`f"Vdks.k dk fodkl djuk gSA Hkkjrh; 
lkfgR; esa tgk¡ iqjkus vkSj /kkfeZd xzaFkkas esa vn~Hkqr oSKkfud dYiukvksa 
dk o.kZu feyrk gS] ogha vk/kqfud dky esa oSKkfud dFkkvksa us ,d 
l'kDr fon~;k ds :i esa viuh igpku cukbZ gSA Þ;g f'kf{kr çcqn~/k 
oxZ dk ç;kl gS fd v/kZf'kf{kr] vf'kf{kr rFkk de çcqn~/k tuksa dks 
Hkh u, fodklksa rFkk vuqla/kkuksa dh tkudkjh miyC/k gks ldsA foKku 
lapkj dksbZ ubZ fon~;k ugh gS vfirq ,sfrgkfld :i ls ;g fdlh u 
fdlh :i esa çpfyr gSß1

	 vk/kqfud ;qx esa 20 oha lnh ds mÙkjk/kZ ls foKku dFkkvksa 
us fganh lkfgR; esa l'kDr fo/kk dk :i fy;kA foKku dFkk,¡a u 
dsoy dYiuk dks vk/kkj cukrh gSa cfYd ;s dFkk,¡a lekt esa oSKkfud 
lksp] rdZ vkSj vuqla/kku dh ço`fÙk ds fodkl esa Hkh lgk;d fln~/k 
gqbZ gaSA vkt ds lwpuk ;qx esa foKku lapkj dk egRo vkSj Hkh vf/kd 
c<+ x;k gS D;ksafd rduhd] LokLF;] i;kZoj.k vkSj varfj{k foKku 
tSls {ks=ksa esa fujarj çxfr gks jgh gSA ;fn vke turk rd bu 
tkudkfj;ksa dks ljy] lgt vkSj jkspd rjhds ls igq¡pk;k tk, rks 
lekt dk lexz fodkl lqxe o laHko gSA nsosanz esokM+h dh jpukvksa 
esa i;kZoj.k laj{k.k dh xgjh psruk fn[kkbZ nsrh gSA os vius ys[ku 
ds ek/;e ls ou] ty] ok;q vkSj tSo fofo/krk ds laj{k.k dk 
lans'k nsrs gSaA mudh foKku dFkk,¡ çkd`frd lalk/kuksa ds va/kk/kqu 
nksgu ds [krjksa dks mtkxj djrh gSaA ^^rqEgsa ykSVdj vius xzg ds 
yksxksa dks crkuk pkfg, fd isM&ikS/ks mudh lk¡lksa ds dkj[kkus gSa 
vxj os u"V gks x, rks i`Foh ij thokas ds fy, thuk nqHkj gks 
tk,xk**2 esokM+h th dk ekuuk gS fd çd`fr vkSj foKku dk larqyu 
cuk, fcuk ekuo lH;rk dk Hkfo"; lqjf{kr ugha jg ldrkA 

	 mUgksaus viuh jpukvksa esa i;kZoj.kh; ladVksa vkSj muds 
oSKkfud lek/kkuksa dks ljy vkSj çHkko'kkyh Hkk"kk esa çLrqr fd;k gSaA

	 foKku lapkjd ,slh Hkwfedk vnk dj ldrs gSa tks u rks 
i=dkj dj ldrs gSa vkSj u gh oSKkfudA foKku lapkjd nks leqnk;ksa 
ds chp ,d lsrq ds :i esa dke djrk gS] og ftl lekt esa jgrk 
gS] mldh n'kk esa lq/kkj ds fy, fd, tkus okys uwru ç;klksa dks 
çsfjr djus dk dk;Z djrk gSA foKku lapkjd dk eq[; dke turk 
dks ;g eukus ds fy, lger djuk gS fd foKku mlds lkaLd`frd 
ifjos'k dk fgLlk gSA3

	 lapkjdkssa dk lewg fofo/k O;fDr ,oa is'ksojksa dks lfEefyr 
djrk gS& ftuesa oSKkfud fo'ks"kK] LokLF; ,oa fpfdRlk {ks= ds 
vf/kdkjh] foKku i=dkj] dyk ,oa vfHkO;fDr ds ek/;e ls foKku 
çLrqr djus okys dykdkj] çkd`frd foKku fo'ks"kK] uhfr fu/kkZjdksa 
ds oSKkfud ijke'kZnkrk rFkk os leLr O;fDr 'kkfey gSa tks fdlh 
Hkh :i esa foKku laca/kh fo"k;oLrq dks tuekul rd igqpk¡us dk 
dk;Z djrs gSaA ;g lapkjd vDlj vius n'kZd] Jksrkvksa vkSj 
v/;srkvksa dh vfHk#fp] thou ewY; ds vuq:i laokn LFkkfir djus 
ds fy, gkL;] vk/;kfRed 'kSyh] miek vkSj :idkas tSlh euksjatu 
o çHkko'kkyh laçs"k.k fo/kkvksa dk lgkjk ysrs gSaA foKku dFkk dh 
viuh ,d vyx Hkk"kk gksrh gS ftls vke O;fDr le>us esa vleFkZ 
gSA blhfy, lapkjd tuekul rd lwpukvksa dks çlkfjr djus ds 
fy, ladsrksa] çrhd ek/;eksa ds ç;ksx n~okjk lwpuk dks turk rd 
igq¡pkrs gSaA

	 fganh esa foKku dFkkvksa dh 'kq#vkr 20oha lnh ds vkjaHk esa 
gqbZA ;n~fi fo”o lkfgR; esa gcZVZ t‚t osYl] twYl ousZ tSls ys[kdksa 
us foKku dFkk lkfgR; dks fo/kk ds :i esa LFkkfir dj fn;k fdarq 
Hkkjrh; fganh foKku dFkkvksa us 1970 ds n'kd ds ckn ls gh bl 
fo/kk us xfr idM+hA ftuesa vjfoan feJ] nsosanz esokM+h] jktho jatu 
mik/;k;] gjh'k xks;y tSls ys[kdksa us fganh foKku dFkkvksa vkSj 
uoy fcgkjh feJk dh ijaijk dks vkxs c<+kus esa egRoiw.kZ ,oa 
ljkguh; Hkwfedk vnk dh vkSj bl fo/kk dks le`) fd;kA buesa 
u dsoy varfj{k] jkscksfVDl] ck;ksVsDuksy‚th vkSj d`f=e cqn~f/keÙkk 
tSls fo"k;ksa dks mBk;k x;k gS cfYd lekt esa O;kIr va/kfo”okl] 
:f<+;ksa vkSj lkekftd leL;kvksa ij Hkh djkjk çgkj fd;k x;kA

	 vkt dh fganh foKku dFkkvksa esa vkfVZfQf'k;y baVsfytsal 
vkSj jkscksfVd ij vk/kkfjr dFkk,¡ çkSn~;ksfxdh dh laHkkoukvksa vkSj 
[krjksa dk fp=.k dj foKku lapkj dks xfr ns jgh gSA ledkyhu 
foKku dFkkvksa] lkekftd dqjhfr;ksa] va/kfo”okl] i;kZoj.kh; 
leL;kvksa dh vksj /;ku vkdf"kZr dj muds oSKkfud lek/kku Hkh 
çLrqr djrh gSA blls lekt esa ldkjkRed ifjorZu dh laHkkouk 
c<+rh gSA va/kfo”okl foKku ewy :i ls gesa va/kfo”okl ls nwj ys 
tkrk gS] gesa crkrk gS fd gesa fdlh Hkh ckr dks viukus ls iwoZ 
rdZ ,oa ç;ksx dh dlkSVh ij ml ckr dks ij[kuk pkfg,A4

	 ledkyhu fganh foKku dFkk,¡ foKku laçs"k.k dk çHkkoh 
vkSj l'kDr lk/ku gSaA ;g dFkk,¡ dfBu oSKkfud fln~/kkarksa dks 
jkspd dFkkud ds ek/;e ls çLrqr djrh gSaA ftlls ikBd lgt 
:i ls mls le> ikrs gSaA ^^oSKkfud [kkstkas dh egÙkk rHkh gS] tc 
os yksdksi;ksxh fln~/k gks lds vkSj blhfy, foKku dk yksxksa rd 
lapkj gksuk vko”;d gSA lapkj ds fofHkUu Lo:ikas ds ek/;e ls 
foKku dks ljy :i esa vke turk rd vklkuh ls igq¡pk;k tk 
ldrk gSA foKku ys[ku foKku lapkj ds lHkh ek/;eksa dk ,d 
vfuok;Z dkjd gSA**5 ;s dFkk,¡ vke tu esa oSKkfud tkx:drk 
vkSj O;kogkfjd le> fodflr dj yksdfgr dks lk/kus dk dk;Z 
djrh gSaA

	 blfy, foKku lapkj dks foKku dFkkvksa esa jkspd 'kSyh esa 
çLrqr fd;k tkrk gSA ;fn fdlh dFkk esa Vkbe e'khu dk o.kZu 
fd;k tk, rks ikBd le; ;k=k dh vo/kkj.kk dks dgkuh ds 
ek/;e ls ljyrk ls le> ldrk gSA foKku&dFkk esa varfj{k dh 
;k=k vkSj ekuo ds vU; xzgksa ij tkus dh dYiuk dh xbZ Fkh] tks 
vc okLrfodrk gS vkSj foKku&dFkk esa AI dh vo/kkj.kk igys ls gh 
ekStwn Fkh vkSj vc AI dk mi;ksx dbZ {ks=ksa esa fd;k tk jgk gSA 
nsosUnz esokM+h dh foKku n`f"V le; ls vkxs ns[kus okyh jgh gSA 
mUgksaus 1998 esa dks[k dgkuh laxzg esa ^IVF* tSlh tfVy rduhd 
ij u dsoy dFkkud jpk] cfYd bldh izfdz;k vkSj lkekftd 
çHkkoksa ls Hkh tuekul dks lpsr fd;kA mudh nwjnf'kZrk dk 
ifj.kke gS fd tks fo"k; rc u;k Fkk] og vkt fpfdRlk {ks= esa 
O;kid ppkZ vkSj Lohdk;Zrk çkIr dj pqdk gSA esokM+h dh ys[kuh 
vkus okys vkfo"dkjksa dh vkgV igys gh 'kCnksa esa cqu nsrh gS] ftlls 
foKku dFkk,¡ dsoy dYiuk ugha] Hkfo"; dh fn'kk Hkh r; djrh gSaA

	 fQj ,d fnu M‚DVj vfuy dqekj us eqLdqjkdj eq>ls 
dgk& ^fMXcks ¼ovum½ dk iduk 'kq: gks x;k gS!* eq>s irk Fkk fd 
fMXcks ds ^idus* ls mudk D;k eryc gSA fMac xzafFk;ksa esa fMac rks 
gksrs gh gSa ysfdu xHkZ /kkj.k djus ds fy, muesa ls ,d fMac c<+dj 
ckgj QwV iM+rk gS vkSj QSyksfi;u Vîwc ;k fMac okfguh esa pyk 
vkrk gSA ;gh gS fMac dk iduk! ysfdu] Jherh 'kekZ ds rks ,d 
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ls vf/kd fMackas dh vko”;drk Fkh blhfy, gkeksZu nsdj muds ,d 
ls vf/kd fMacks dks rS;kj fd;k tk jgk FkkA6 

	 ledkyhu foKku dFkk,¡ rdZ'khyrk] oSKkfud lksPk vkSj 
fo”ys"k.k {kerk dks c<+kok nsrh gSa og ikBdksa dks fdlh ?kVuk ;k 
fo”okl dks oSKkfud dlkSVh ij dlus dh çsj.kk nsrh gSA

	 foKku laPkkj dk eq[; mn~ns”; oSKkfud Kku dks vke 
turk rd ig¡qpkuk] oSKkfud n`f"Vdks.k dk fodkl djuk] oSKkfud 
lwpukvksa dks turk ds fy, lqyHk cukuk vkSj foKku ds çfr vke 
tu esa #fp dks c<+kuk gS foKku lapkj lekt esa ftKklk vkSj 
rdZ'khyrk dk lapkj djrk gSS ;s lkekU; tu dks foKku ds çfr 
tkx:d vkSj lpsr djrs gSaA foKku dFkk,¡ ;g lans'k nsrh gSa 
fd foKku dk y{; dsoy rduhdh vkSj HkkSfrd çxfr rd lhfer 
ugh gS] cfYd bldk okLrfod mn~ns”; ekuoh; ewY;ksa dh j{kk djuk 
vkSj lekt esa lkSgknZ rFkk lejlrk cuk, j[kuk Hkh gSSA bl fo"k; 
ij vjfoan feJ fy[krs gSa& ^foKku dFkk,a oSKkfud çxfr ds 
lkekftd çHkkoksa dk voyksdu djrh gS vkSj lkFk gh blds tfj, 
oSKkfud çxfr dh lgh fn'kk vkSj n'kk dk Hkh fu/kkZj.k djrh gS 
rkfd foKku ekuo tkfr ds dY;k.k ds fy, gks u dh fouk'k ds fy,*A7

	 foKku laPkkj ls rduhdh uokpkjksa dh tkudkjh vke tu 
rd lgtrk ls ig¡qprh gSSA foKku lapkj foKku dFkkvkas dks yksdfgr 
vkSj ekuoh; dY;k.k ls tksMus dk l'kDr lk/ku gSA ;s ys[kd lekt 
dh leL;kvksa dks oSKkfud n`f"Vdks.k ls ns[kus dh ço`fÙk iSnk dj jgs gSaA

	 M‚- lR; çdk'k ljLorh ds vuqlkj ^egku ç”uksa ds fo"k; 
esa mRlqdrk gh oSKkfud Hkkouk gS vkSj ;g ftKklk dh vksj ys 
tkrh gSA*8 foKku dFkk,¡ ftKklk dh vfXu dks çTofyr djrh gSa] 
tks ikBdksa dks vKkr jgL;ksa dh [kkst esa çsfjr djrh gSaA foKku 
ys[kd foKku dks tu&tu rd ig¡qpkus ds fy, jkspd lgt vkSj 
ikBd dsfUnzr 'kSyh dk ç;ksx dj jgs gSaA

	 tc oSKkfud n`f"Vdks.k lekfgr gksus dh ckr dh tk, rks 
bldk vFkZ gksxk fd gekjh lksp] O;ogkj] vkpj.k] fu.kZ; ysus ds 
<ax ij oSKkfudrk dh Nki fn[ksA foKku dFkk,¡ ;qokvksa dks u, 
'kks/k vkSj uokpkj ds fy, çsfjr djrh gSa tSls dksfoM&19 egkekjh 
ds nkSjku foKku dFkkvksa us tu tkx:drk esa vge~ Hkwfedk fuHkkbZA 
foKku dFkk,¡ yksdksi;ksxh cudj lekt dh nSfud leL;kvksa dk 
oSKkfud lek/kku lq>krh gSaA oSls gh vkus okys le; esa bl çdkj 
dh egkekjh ls laj{k.k vkSj mlds nq’çHkko ds vk/kkj ij lekt dks 
lwfpr vkSj lpsr djus ds fy, ,sls dFkkud x<s tk ldrs gSa tks 
foKku ds çfr turk esa fo”okl vkSj lkfgR; dks uohu n`f"Vdks.k 
çnku dj ldrs gSA

	 fganh foKku dFkkvksa esa foKku lapkj n~okjk lekt esa 
c<+rh çnw"k.k leL;k] tyok;q ifjorZu vkSj tSo fofo/krk laj{k.k 
tSls fo"k; foKku dFkkvksa dk çeq[k fgLlk cu pqds gSaA nsosanz esokM+h
vkSj vjfoan feJ tSls dbZ oSKkfud ys[kdksa dh dFkkvksa esa i;kZoj.kh; 
eqn~nksa dks oSKkfud rF;ksa ds lkFk çLrqr fd;k x;k gSA

	 nsosanz esokM+h us viuh dFkk ^fnYyh esjh fnYyh* ¼1998½ esa 
ftl çnw"k.k ladV dh vk'kadk trkbZ Fkh] og vkt 2025 esa lR; 
gksrh fn[kkbZ ns jgk gSA mUgksaus dgkuh esa vkus okyh ihf<+;ksa ds 
LokLFk ij iMus okys nq"çHkkoksa vkSj muds csjax gksrs cpiu dh 
dYiuk dh FkhA dgkuh esa fpf=r og nqfu;k] tgk¡ çnw"k.k gfj;kyh 
dks fuxy jgk gS vkSj eklwe lk¡lksa ds fy, lkQ gok Hkh nqyZHk gks 
xbZ gS og vkt gekjs lkeus ,d dVq lPpkbZ cu Pkqdh gSA 

	 ^^gekjh fnYyh dh vkcksgok esa bruk /kaqvk Hkj x;k gS fd 
yksx xkM+h pykrs le; gh ugh] cktkjksa esa ?kwers le; Hkh ekLd 
iguuk ilan djrs gSa**9

	 varfj{k ;k=k] vU; xzgksa ij 'kks/k dk;Z] ,fy;u lH;rk] 
varfj{k ;qn~/k vkSj xzgksa dh [kkst tSlh jksekapd dYiuk,a foKku 
dFkk esa O;kid :i ls feyrh gSA vjfoan feJ] t;ar fo".kq ukjyhdj] 
nsosanz esokM+h tSls ys[kdksa dh jpuk,¡ bl lanHkZ esa mYys[kuh; gSaA 
ledkyhu foKku dFkkvks us jkscksV] vkfVZfQf'k;y baVsfytsal vkSj 
opqZvy fj;fyVh ¼vkHkklh nqfu;k@okLrfodrk½ ij vk/kkfjr dFkk,¡ 
ikBdksa dks ubZ rduhd ds çfr tkx:d djrh gSaA ÞfoKku dFkk,¡ 
Hkfo"; yksd dh f[kM+fd;k¡ gSaA foKku dFkkdkjkas dh dYiuk dk 
Hkfo"; lq[kn Hkh gks ldrk gS vkSj Hk;kog HkhA ;fn le; jgrs 
vfu"Vdkjh vkdka{kkvksa ds lek/kku ds ç;kl 'kq: dj fn;k tk, rks 
Hkkoh nqfu;k dk ifjn`”; cny ldrk gSA blfy, foKku dFkkvksa 
dh f[kMfd;ksa ls Hkfo"; ds fofo/k ifjn`”; dks ns[kdj mu ij 
vo”; gh fopkj fd;k tkuk pkfg,ß10 ;g dFkk,¡ rduhdh fodkl 
ds ldkjkRed vkSj udkjkRed i{kksa dks Hkh mtkxj djrh gSaA

	 foKku lapkj ns'k ds fodkl dk ewy vk/kkj gSA u, 
vkfo"dkjksa vkSj [kkst dh tkudkjh ls lekt çxfr'khy curk gS 
bl laca/k esa lfpu ujokfM;k th dk er gS& ^^foKku dk mfpr 
mi;ksx ns'k dh mUufr ;k fodkl esa lgk;d gSA bl çdkj fofHkUu 
lapkj Hkkjr dks ,d egk'kfDr] fo”o xq# cukus ds fy, orZeku 
le; dh vko”;drk gS**11 foKku lapkj gekjs jk"Vª ds fuekZ.k esa 
xfr vkSj n`f"V çnku djrk gSA vkt ds oSKkfud ;qx esa foKku 
lapkj dk egRoiw.kZ nkf;Ro gS fd og foKku dFkkvksa ds ek/;e ls 
vketu dks bl le; çpfyr oSKkfud rduhdksa] vkfo"dkjksa vkSj 
muds lkekftd çHkkoksa dh tkudkjh ljy] jkspd vkSj çHkko'kkyh 
:i esa miyC/k djk,¡A blh lanHkZ esa fMftVy ;qx esa MsVk lqj{kk] 
gSfdax vkSj lkbcj vijk/kksa ij vk/kkfjr foKku dFkk,¡ foKku lapkj 
dk u;k {ks= cu jgh gaSA ;g dFkk,¡ lkbcj Økbe ds [krjksa vkSj 
lqj{kk mik;ksa ds çfr ikBdksa dks lrdZ dj jgh gSaA lkFk gh bu 
fo"k;ksa ij vk/kkfjr dFkk,¡ foKku lapkj ds u, vk;ke [kksy jgh 
gaSA ledkyhu fganh foKku dFkk ys[kd u dsoy euksjatu ds fy, 
ys[ku dk;Z dj jgs cfYd lekt dks oSKkfud tkudkjh vkSj rd 
'khyrk çnku djus dk mÙkjnkf;Ro Hkh fuHkk jgs gSaA

	 bu dFkkvksa ds ek/;e ls çd`fr laj{k.k dk lans'k Hkh mHkj 
dj vkrk gS] tgk¡ oSKkfud fodkl vkSj çkd`frd lkSan;Z ds larqyu 
dh vko”;drk ij cy fn;k x;k gSA dbZ foKku ys[kdksa dh 
dFkkvksa esa oSKkfud vkfo"dkjksa vkSj ç;ksxksa ds chp çd`fr ds lkSan;Z 
vkSj mldh uktqdrk dk ltho fp=.k feyrk gSA

	 nsosanz esokM+h vius ys[ku esa çd`fr ds lkSan;Z dks 'kCnksa ds 
ek/;e ls thoar dj nsrs gSaA ?kus taxyksa dh egd] dksgjs dh 
flgju vkSj rkth gok dh Nqvu dk ,slk fp=.k djrs gSa fd ikBd 
Lo;a dks mu çkd`frd n`”;ksa ds chp eglwl djus yxrk gSA muds 
o.kZu esa çd`fr dsoy i`"BHkwfe ugh] cfYd thoar ik= cu tkrh gS] 
tks ikBd ds ân; dks lqdwu vkSj vkuan ls Hkj nsrh gSA Þvxj 
rqeus ?kus taxy dh [kq'kcw dks dHkh law?kk gS] dHkh dksgjs dks vius 
psgjs ls Nqvk gS] isMksa ls vkrh gqbZ rkth gok dks eglwl fd;k gS 
vkSj 'kkar ,dkar {k.kksa dk vkuan mBk;k gS rks gekjh ;g I;kjh fujkyh 
nqfu;k rqEgsa t:j vPNh yxsaxhß12 esokM+h th dh ;g Hkfo"; n`f"V u 
dsoy oSKkfud psruk dk çek.k gS] cfYd lekt dks le; jgrs 
lpsr djus dk xaHkhj ç;kl Hkh gSA
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	 foKku dFkkvksa esa u dsoy oSKkfud vkfo"dkjksa vkSj Hkfo"; 
dh laHkkoukvksa dk fp=.k fd;k tkrk gS] cfYd mlesa uSfrdrk vkSj 
ekuoh; laosnuk dks Hkh leku egRo fn;k tkrk gSA ;s dFkk,¡ ;g 
ladsr nsrh gSa fd foKku dk fodkl ekuo dY;k.k ds fy, gks] u 
fd fouk'k ds fy,A ik=ksa ds Hkhrj mBrh laosnuk,¡ vkSj uSfrd 
n~aon~o foKku dFkkvksa dks dsoy rduhdh dYiuk ugh] cfYd 
lkekftd vkSj ekuoh; foe'kZ dk l'kDr ek/;e cukrs gSaA ;g 
lekt ds uSfrd ewY;ksa dks lajf{kr djus vkSj ikBd oxZ esa oSKkfud 
lksp ds lkFk&lkFk ekuoh; n`f"Vdks.k fodflr djus ds fy, Hkh 
vR;ar mi;ksxh fln~/k gksrh gSaa ^^dks[k** esa nsosanz esokM+h foKku dh 
çxfr ds lkFk&lkFk ekuoh; ewY;ksa dh j{kk dh vko”;drk ij cy 
nsrs gSaA nsosanz esokM+h dh foKku dFkkvksa esa tgk¡ foKku dh mUur 
rduhdksa dk fp=.k gS] ogha ekuoh; laosnukvksa dh xawt Hkh Li"V 
lqukbZ nsrh gSA ^^Qwyerh us mUgsa mudh larku nh vkSj mUgksaus 
Qwyerh ifjokj dks vkfFkZd fprkvksa ls eqDr fd;k gSA fdruk 
larks"k feyrk Fkk eq>s ;g lc lksp dj**13

	 bl çdkj ledkyhu fganh foKku dFkk,¡ u dsoy oSKkfud 
Kku dk tulapkj djrh gSa] cfYd foKku vkSj lekt ds chp 
laokn LFkkfir dj mldh çklafxdrk vkSj mi;ksfxrk dks çekf.kr 
djrh gSaA

fu"d"kZ fu"d"kZ 

	 ledkyhu fganh foKku dFkk,¡ dsoy dYiuk'khy jpuk,¡ 
ugh jg xbZ gSa] cfYd vkt ds oSKkfud ;qx esa ;g foKku lapkj dk 
,d çHkko'kkyh ek/;e cu pqdh gSaA bu dFkkvksa ds ek/;e ls 
oSKkfud 'kks/k] rduhdh uokpkj vkSj lkekftd çHkkoksa dh tkudkjh 
ljy] jkspd ,oa çHkko'kkyh :i esa vke turk rd ig¡qpkbZ tk jgh 
gaSA dksfoM&19 tSlh oSf”od vkink gks ;k çnw"k.k] tyok;q ifjorZu] 
tSo fofo/krk laj{k.k vkSj lkbcj lqj{kk tSls fo"k; fganh foKku 
dFkkvksa us gj egRoiw.kZ eqn~ns dks oSKkfud n`f"V vkSj ekuoh; 
laosnuk ds lkFk çLrqr fd;k gSA

	 nsosanz esokM+h] vjfoan feJ] t;ar fo".kq ukjyhdj tSls 
ys[kdksa dh jpuk,¡ bl fn'kk esa mYys[kuh; gSaA budh dFkk,¡ u 
dsoy oSKkfud [kkstksa dh mi;ksfxrk dks n'kkZrh gSa] cfYd lekt 
dks le; jgrs lpsr djus vkSj oSKkfud n`f"Vdks.k fodflr 
djus dk dk;Z Hkh djrh gSaA vkt ds fMftVy ;qx esa MsVk lqj{kk] 
vkfVZfQf'k;y baVsfytsal vkSj opqZvy fj;fyVh ij vk/kkfjr foKku 
dFkk,¡ foKku lapkj ds u, f{kfrt [kksy jgh gSaA

	 foKku dk mfpr lapkj gh ns'k dks çxfr'khy vkSj 
egk'kfDr cuk ldrk gSA foKku dFkkvksa ds ek/;e ls oSKkfud 
lksp dk çpkj&çlkj va/kfo”okl vkSj :f<+;ksa dks rksMus esa Hkh 
lgk;d gks jgk gSA vr% vkt dh fganh foKku dFkk,¡ foKku 
lapkj dk l'kDr vkSj le;kuqdwy ek/;e cu pqdh gSa] tks lekt 
dks ubZ fn'kk nsus esa l{ke gSaA

lanHkZ xzaFk lwphlanHkZ xzaFk lwph
1-	 foKku lapkj ds fofo/k vk;ke (Science Communication: 
Various Perspectives) fnYyh % fMQsUl lkbafVfQd ,aM M‚D;wesaVs'ku 
lsaVj] 2015- i`- 18A

2-	 esokM+h] nsosanz- esjk fç; foKku dFkk,¡ vk/kkj çdk'ku 
çkbosV fyfeVsM] ,llh,Q 267] i`- 83A

3-	 foKku lapkj ds fofo/k vk;ke (Science Communication: 
Various Perspectives)- fnYyh % fMQsUl lkbafVfQd ,aM M‚D;wesaVs'ku 
lsaVj] 2015- i`- 24A

4-	 foKku lapkj ds fofo/k vk;ke (Science Communication: 
Various Perspectives)- fnYyh % fMQsUl lkbafVfQd ,aM M‚D;wesaVs'ku 
lsaVj] 2015- i`- 13A

5-	 foKku lapkj lkfgR; dks l¡okjrh fo/kk,¡ lh,lvkbZvkj& 
jk"Vªh; foKku lapkj ,oa uhfr vuqla/kku laLFkku] M‚- ds- ,l- d`".ku 
ekxZ] ubZ fnYyh] 2022- i`- 41A

6-	 esokM+h] nsosanz dks[k ¼foKku dFkk,¡½- us'kuy ifCyf'kax 
gkml] çFke laLdj.k] 1998- i`- 15A

7-	 feJ]  vjfoan-  ÞdqaHk ds esys esa eaxyoklh-ß HkwfedkA
8-	 çkphu Hkkjr dh oSKkfud Hkkouk- xzaFk vk"kZ foKku] i`- 45A

9-	 esokM+h] nsosanz- dks[k ¼foKku dFkk,¡½- fnYyh esjk fnYyh] 
us'kuy ifCyf'kax gkml] çFke laLdj.k] 1998- i`- 36A

10-	 ikBd] vV.k dqekj- ÞfoKku lapkj ls vkfo"dkjksa rd-
ßlaikndh;] vkpk;Z çdk'ku] bykgkcknA

11-	 ujokfM;k] lfpu lh- foKku lapkj dh dgkfu;k¡- i` 30A

12-	 esokM+h] nsosanz- esjk fç; foKku dFkk,¡- vk/kkj çdk'ku 
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1. 	 INTRODUCTION	
	 Climate change significantly impacts occupational health by introducing new risks and exacerbating 
existing ones. Workers in various sectors face heightened exposure to extreme temperatures, air pollution, 
vector-borne diseases, and natural disasters due to climate change. Addressing these challenges requires 
implementing adaptive measures such as heat stress management programs, improving workplace 
ventilation and air filtration systems, providing training on disease prevention, and developing emergency 
preparedness plans. Additionally, policies that mitigate greenhouse gas emissions and promote climate 
resilience can contribute to safeguarding occupational health in the face of climate change.

	 Climate change means gradual change in the climate of any place over many years. Due to climate 
change, areas with low rainfall in India such as Jodhpur and Bikaner cities are experiencing excessive 
rainfall. On the other hand, the areas where there used to be excessive rainfall are experiencing drought due 
to lack of rainfall (Figure 1). Apart from this, at many places it is hotter than average and at some places it 
is colder than average. Similarly, in many places like Himachal Pradesh and Kashmir, snowfall starts before 
time. The reason for all this is the increase in temperature caused due to global warming. 
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Figure 1: Children carrying water in an area facing water shortage due to climate change drought.

2. 	 EFFECTS OF CLIMATE CHANGE	
	 Climate change is increasing the earth's temperature. Due to this, polar glaciers are melting in the 
Arctic and Antarctic (Figure 2a). Sea level is rising due to melting of glaciers. Due to this, there is a 
possibility of many islands sinking. There is a possibility of flood in coastal areas. Flood causes disaster and 
loss of life and property. People's lives are affected and the government incurs huge expenses in rehabilitating 
them. Massive exodus of workers takes place each time there is a disaster. This affects the occupational 
health of workers and the country's economy. Similarly, due to increasing temperature, the glaciers of 
Gaumukh are also melting (Figure 2b). Burning wood stoves for cooking, smoke coming out of factories, 
means of transport produce a lot of greenhouse gas carbon dioxide which is the reason for increase in the 
earth's temperature which is called global warming.

Figure 2a: Melting Arctic glaciers due to rising temperatures.

Figure 2b: Origin of River Ganga from the melting Gaumukh Glacier.

	 In June 2013, Kedar nath Dham was flooded due to excessive rainfall. Many people died and many 
people got trapped, the government worked for many days to save the people. Reconstruction work took 
place there after the destruction for two years. Those who lived hand to mouth had to shift to other places to 
earn their daily wages.

	 Climate change caused floods in Kerala in July-August 2018. About 500 people lost their lives in the 
flood, many cattle were killed, roads were damaged, electricity was lost, the entire system of the state broke 
down. The government and some voluntary organizations did the work of providing food and medicines to 
the people. The Air Force and the Army helped in the rescue work (Figure 3). Many people became homeless. 
Migrant workers had a tough time coping with scarcity of food and other daily needs. Camps had to be built 
for people to live.. Similar landslide occurred in Waynad in July 30 2024. The government is carrying out 
repair work and is also doing rehabilitation work for the people affected.
					   

					      
Figure 3: Rescue work during the 2018 Kerala floods

SWADESHI VIGYAN PATRIKASWADESHI VIGYAN PATRIKA Vol.6, Issue-2 / July - December -2025/ Page - 37



	 Excessive rainfall due to climate change caused flooding at the Kempty Falls in Mussoorie in the 
Indian state of Uttarakhand in September 2018. The government did the work of rescuing the tourists 
stranded there. The tourism got badly affected there. The livelihood of those who worked as guides was 
affected and they had to move elsewhere for living their earning. Due to heavy rainfall, landslides often 
occur in Uttarakhand and hilly areas of India. (Figure 4).

Figure 4: Landslides caused by excessive rainfall caused damage and disrupted traffic.

3. 	 DESCRIPTION 
	 India is an agricultural country. Agriculture in India depends on monsoon. After sowing the seeds on 
the land, the farmer waits for the rainy season. As soon as it rains, the seeds germinate and become plants 
and the crop is ready in a few weeks. Thus monsoon is responsible for crop production. If rainfall is less then 
crop yield decreases and crop prices increase. When crop prices increase, the value of production increases 
and there are problems in aspects of the economy like unemployment leading to poor health, decrease in 
production, decrease in exports. In this way, climate has a direct impact on the employment and economy. 
Due to water shortage, people face difficulty in getting water. This may trigger a shift in local mapping and 
reduce production capacity by outnumbering local artisans and agricultural sector people. If production is 
less then trade will be less and the economy there will be affected. Water shortage affects agriculture, health 
and income.
	 It is described in the fourteenth century ancient Greece's book "Mukadimah" and another book, 
“Spirit of Law”, that humans become lazy and apathetic in extreme heat. Climate affects economic outcomes, 
economic development, health and conflict. Therefore, economic policies and institutions should be designed 
keeping these effects in mind. Industries like agriculture, fishing, tourism and local economy based on 
natural resources and favourable climatic conditions are affected by climate change. (Figure 5).

	 Gross Domestic Product(GDP) is an economic measure by which the market price of products and 
services is declared at a fixed time, usually annually and quarterly. GDP estimation determines the economic 
performance of any country or region. With this, economies are compared between different countries at the 
intergovernmental level. According to an estimate, 1.2% of GDP is lost due to increase in global temperature 
by one degree Celsius. Thus a setback in economy due to climate change will force the employer to extract 
more work for the same wages and time. According to the World Bank, climate change could cause a loss of 
2.8% in India's GDP by 2050. 

 
Figure 5: Lush green grass getting replaced by parched earth

4. 	 FACTORS AFFECTING OCCUPATIONAL HEALTH
1.	 Heat Stress: Rising temperatures increase the risk of heat-related illnesses among outdoor workers, 
such as construction workers, agricultural workers, and firefighters.
2.	 Air Quality: Poor air quality from increased pollution and wildfires can affect respiratory health and 
exacerbate conditions like asthma and Chronic Obstructive Pulmonary Disease (COPD) among workers in 
urban areas and industries like transportation and manufacturing.
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3.	 Vector-Borne Diseases: Changes in temperature and precipitation patterns can alter the distribution 
and prevalence of vector-borne diseases (e.g., Lyme disease, Zika virus), impacting workers in outdoor 
occupations such as forestry and landscaping.

4.	 Natural Disasters: More frequent and intense natural disasters (e.g., hurricanes, floods) due to climate 
change pose immediate risks to workers involved in disaster response and recovery efforts.

5.	 Psychosocial Impacts: Climate-related events can also impact workers' mental health due to job 
insecurity, displacement, and increased stress related to climate change impacts.

5. 	 REMEDY
	 Following can help in mitigating pollution and protecting our ecosystem and thus stop climate 
change.
1.	 Banning illegal mining: Illegal mining severely impacts the environment, causing deforestation, 
water pollution, and soil degradation. These measures follow judicial concerns regarding the massive 
ecological damage caused by mining in sensitive regions. 

2.	 Protecting beaches: Protecting beaches involves reducing plastic pollution, participating in cleanups, 
and respecting coastal ecosystems. Key actions include using reusable containers, utilizing reef-safe sun
screen, staying off sand dunes, and disposing of waste properly to keep shorelines clean and preserve marine 
habitats. Also reduce Single-Use Plastics 

3.	 Stopping the use of Chlorofluorocarbons CFC gas (used in air conditioners and refrigerators): 
The CFC gases are responsible for depletion of ozone layer in atmosphere. Ozone hole allows UV radiations 
form sun rays to pass through which can cause skin cancer.
4.	 Use of environment friendly methods to dispose off waste: Environmentally friendly waste disposal 
reduces methane emissions and conserves resources to fight climate change through the "3Rs" (Reduce, 
Reuse, Recycle), composting organic waste, and adopting circular economy practices. Key methods include 
separating waste at the source, composting, upcycling, and proper e-waste disposal to prevent landfill 
contamination. 

5.	 Encouraging the use of public transportation like Bus Rapid Transport System, (BRTS) and metro.:
This will reduce the number of vehicles on the road and curb pollution. 

	 With the above, the carbon footprint of a person will be reduced. Carbon footprint is a measurement 
of the carbon produced by an individual. Reducing carbon footprint will reduce global warming which will 
not affect the occupational health of workers adversely.

6. 	 SUMMARY
	 Climate change causes effects like drought, floods, rising in sea level, increasing earth's temperature. 
Due to this, workers have to relocate. They have to leave behind their employment and remain unemployed 
till they get another employment. Skilled workers and those in organised sectors have an advantage of being 
hired in comparison to those who are unskilled and in unorganised sector. This is stressful for the workers as 
they move to unknown place and have uncertainties regarding their employment. This effects their emotional 
wellbeing. Also they have to travel on foot long distances as they lack money. This can lead to ulcers in foot. 
Watching the plight of workers from different states returning in the absence of any transportation on foot 
for days during the COVID lockdown in the country was extremely disturbing.

7. 	 CONCLUSION
	 Climate change plays a major role in the occupational health of the employees. Favourable climate 
not only increases the productivity in the company but is also vital for the well-being of the workers. So 
occupational health is affected by climate change and both are interrelated.

**********
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ABSTRACTABSTRACT

	 The 1994 Northridge earthquake exposed a critical flaw in traditional force-based seismic design: 
buildings meeting all prescriptive code requirements exhibited widely varying and often unexpected levels 
of damage. This experience catalysed the development of Performance-Based Seismic Design (PBSD),Performance-Based Seismic Design (PBSD), 
which replaces implicit safety margins with a transparent question: how should this building actually perform 
when an earthquake strikes? This paper examines the PBSD framework, tracing its origins through the 
Vision 2000 initiative (SEAOC, 1995) and reviewing its core components—performance objectives, hazard 
levels, analysis methodologies, structural modelling, and loss assessment through FEMA P-58 (2018). Case 
studies and recent advances (2021–2025) in machine learning, self-cantering systems, risk-targeted design, 
and functional recovery are discussed. PBSD represents not simply a technical refinement but a fundamentally 
more honest conversation between engineers, building owners, and the communities they serve.
Keywords:Keywords: Performance-Based Seismic Design; nonlinear analysis; pushover analysis; fragility functions; 
FEMA P-58; seismic hazard; structural performance objectives

1.	 INTRODUCTION AND HISTORICAL CONTEXT1.	 INTRODUCTION AND HISTORICAL CONTEXT
	 For decades, seismic design centered on dividing elastic forces by a response modification factor (R) 
to account for inelastic energy absorption:

Fdesign = Felastic / R

	 This approach embedded safety assumptions invisibly within code provisions, preventing engineers 
from communicating expected damage levels to owners. The 1994 Northridge earthquake shattered any 
complacency: code-compliant buildings performed erratically, revealing that compliance alone did not 
guarantee predictable outcomes (SEAOC Vision 2000 Committee, 1995; Cornell & Krawinkler, 2000).

	 The Vision 2000 report (SEAOC, 1995) proposed evaluating buildings against multiple performance 
objectives across a range of earthquake intensities—a philosophical shift from 'does this building meet the 
code?' to 'what will this building actually do in an earthquake?' (Moehle, 2008). Rather than burying inelastic 
behaviour in a single factor, PBSD demands that it be modelled explicitly, with structural demands assessed 
against capacities through intensity measures such as spectral acceleration Sa or spectral displacement Sd 
(Fajfar, 2000).

	 Four principles distinguish PBSD from its predecessors: (1) Explicitness—performance targets stated in 
quantifiable language rather than implied by code compliance; (2) Flexibility—accommodation of unusual 
structural systems, innovative materials, and retrofit scenarios that prescriptive codes handle poorly; (3) Risk 
integration—decision-making power returned to building owners by presenting clearly the relationship between 
design choices and seismic risk; and (4) Uncertainty quantification—honest acknowledgment of variability 
in both earthquakes and structural responses. Together, these principles allow stakeholders to engage with 
expected building performance across the full spectrum of earthquake scenarios (Cornell & Krawinkler, 
2000; Fajfar, 2000).

SWADESHI VIGYAN PATRIKASWADESHI VIGYAN PATRIKAVol.6, Issue-2 / July - December -2025/ Page - 40



2. 	 PERFORMANCE OBJECTIVES AND SEISMIC HAZARD LEVELS2. 	 PERFORMANCE OBJECTIVES AND SEISMIC HAZARD LEVELS
	 A performance objective pairs a hazard level with a damage state, creating a commitment: given an 
earthquake of specified intensity, the building will sustain no more than a defined level of damage. Four 
standard performance levels are recognized (Table 1):
Performance Level Damage Description Structural Condition Typical 

Capacity Use
Immediate 
Occupancy (IO)

Minor damage; fully usable 
without repair

Lateral stiffness and strength fully 
retained; negligible plastic 
deformation

<5%

Life Safety (LS) Moderate-to-substantial 
damage; no collapse

Some inelastic deformation; 
evacuation may be warranted but 
structure stable

30–60%

Collapse Prevention 
(CP)

Severe damage; approaches 
but avoids collapse

Extensive inelastic deformation; 
large permanent drifts; gravity load 
capacity retained

>90%

Operational (O) Minimal damage; fully 
functional within hours

Essentially elastic; no meaningful 
permanent deformation

Negligible

Table 1. Standard PBSD performance levels and associated structural characteristics 
(ASCE/SEI, 2017; SEAOC, 1995).

	 Seismic hazard is characterized probabilistically across three standard levels: the Service Level 
Earthquake (SLE) at 10% probability of exceedance in 50 years (475-year return); the Maximum Considered 
Earthquake (MCE) at 2% in 50 years (2,500-year return); and a Low-Probability Earthquake (LPE) at 50% in 
70 years (~100-year return). The relationship between return period Tr and exceedance probability Pe over 
time window t is:

Pe = 1 − (1 − t/Tr)

	 Combining performance levels with hazard levels yields the performance objective matrix—the 
central communication tool of PBSD. A well-structured matrix typically specifies Operational performance 
for the 100-year event, Immediate Occupancy for the 475-year event, and Life Safety or Collapse Prevention 
verification for the MCE—creating a coherent, defensible statement of design intent that does not exist in 
prescriptive code design (SEAOC, 1995; ASCE/SEI, 2017).

3. 	 ANALYSIS METHODOLOGIES
	 PBSD offers a hierarchy of procedures, each balancing computational effort against accuracy. 
Engineers select the level of rigor appropriate to the structure's complexity and the project's stakes (Chopra &
Goel, 2002; Fajfar, 2000).

3.1 	 LINEAR PROCEDURES
	 The Equivalent Lateral Force (ELF) method converts seismic hazard into static forces applied across 
the building height:

V = (Cs × W) / (R / Ie)

	 where Cs is the seismic response coefficient, W is effective seismic weight, R is the response 
modification factor, and Ie is the importance factor. Response spectrum analysis extends linear procedures 
using modal superposition, capturing dynamic amplification across multiple vibration modes. Both methods 
assume elastic behaviour and cannot represent progressive yielding—essential limitations for full PBSD 
evaluation (ASCE/SEI, 2017).

3.2 	 NONLINEAR STATIC ANALYSIS — PUSHOVER
	 Pushover analysis drives the structure into the inelastic range under monotonically increasing lateral 
loads, generating a capacity curve—a plot of base shear versus roof displacement—that reveals how stiffness 
and strength evolve as damage accumulates. The capacity curve is idealized with a bilinear approximation 
(Fajfar, 2000):
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V = k₁ × u  (u ≤ uy);    V = Vy + kp × (u − uy) 
 (u > uy)

	 where k₁ is elastic stiffness, kp is post-yield 
stiffness (typically 3–5% of elastic stiffness), uy is yield 
displacement, and Vy is yield base shear. The analyst su-
perimposes this capacity curve on a demand spectrum 
to find the 'performance point' where structural ca-
pacity meets seismic demand. Pushover analysis is 
invaluable for identifying the sequence of yielding 
across the structure, locating weak links, estimating 
drift capacity at each damage state, and understanding 
how energy dissipation evolves with increasing 
inelastic demand.

	 Three major variants address different 
modelling needs. The Capacity Spectrum Method 
(CSM, Freeman 1998/ATC-40) works in spectral 
acceleration–spectral displacement space, accounting 
for inelastic dissipation through equivalent viscous 
damping:

βeff = β0 + (1/2π) × (A_hysteresis / A_elastic)
	 The CSM's visual clarity made it enormously 
popular, but research documented systematic biases 
in certain applications, addressed in FEMA-440 
(ATC, 2005). The N2 Method (Fajfar, 2000) takes a 
more direct route: rather than adjusting elastic demand 
spectra with equivalent damping, it derives inelastic 
demand spectra using ductility-dependent reduction 
factors, intersecting them with an inelastic capacity 
curve. The N2 method avoids iterative damping 
adjustments, shows better agreement with NLTHA 
results for first-mode-dominated structures, and has 
been adopted in Eurocode 8. For taller and more 
complex structures where higher modes contribute 
significantly, Modal Pushover Analysis (MPA, Chopra 
& Goel, 2002) conducts independent pushover 
analyses for each significant mode, combining results 
through SRSS:

r = √(Σ rⱼ²)
	 MPA retains the efficiency of pushover analysis 
while substantially improving accuracy for mid-to-tall 
buildings, making it an important intermediate option 
between conventional pushover and full NLTHA.

3.3 NONLINEAR DYNAMIC ANALYSIS
	 Nonlinear time-history analysis (NLTHA) is the 
most rigorous tool in the PBSD toolkit, solving the 
full equation of motion at every time step:
Mü(t) + Cu̇(t) + Fs(u(t)) = −M × 1 × üground(t)

	 The nonlinear restoring force Fs(u(t)) explicitly 
models material degradation, hysteretic behavior, P-
delta effects, and strength loss as a function of 

accumulated damage—providing the most physically 
realistic representation of structural behavior available. 
Selected ground motion records should reflect the 
magnitude, distance, and site condition characteristics 
that dominate the seismic hazard at the project site, typ-
ically derived from disaggregation of the probabilistic 
seismic hazard analysis. Record-to-record variability 
in NLTHA results typically ranges 15–30% of the 
median response, which is why larger suites of 7 to 30 
records are preferred when bounding low-probability
outcomes. Modal Pushover-based Scaling (MPS) 
calibrates scale factors to match inelastic SDOF 
deformation rather than elastic spectral ordinates, 
producing more consistent demands across record 
suites (Kalkan & Kunnath, 2006).

4. STRUCTURAL MODELING
	 The central modeling challenge in PBSD is 
representing structural behavior truthfully across the 
full range of inelastic deformation—from first 
yielding through progressive damage to potential 
collapse. PBSD models distinguish two fundamental 
categories: force-controlled components—those whose 
failure is brittle and sudden, such as shear-critical 
connections or columns under high axial load—
evaluated against strength limits; and deformation-
controlled components, which yield in a ductile 
manner and dissipate energy, evaluated against 
rotation or drift limits (ASCE/SEI, 2017; Inel & 
Ozmen, 2006).
	 For confined reinforced concrete, the Mander 
confinement model estimates enhanced compressive 
strength from lateral confinement by transverse 
reinforcement:
f'c = f'co (2.254√(1 + 7.94fl/f'co) − 2fl/f'co − 1.254)
	 where fl is the effective confining pressure. 
This enhancement of both strength and ductility in 
confined boundary zones explains why well-detailed 
RC structures can achieve Collapse Prevention 
performance—a result difficult to demonstrate with
out material-level modeling. For structural steel, the 
Giuffré-Menegotto-Pinto model captures the smooth 
elastic-to-plastic transition and Bauschinger effect in 
cyclic loading, behaviors critical to accurate prediction 
of energy dissipation and cumulative damage 
(Mazzoni et al., 2006).
	 Plastic hinges are the concentrated zones of 
inelastic rotation that develop in beams and columns 
during strong shaking. Plastic hinge rotation is 
quantified as the integral of inelastic curvature over 
the hinge length:

θp = ∫₀^lp (φ − φy) dl
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	 Empirical relationships for plastic hinge 
length—from simple fractions of cross-section depth 
to the Paulay-Priestley formulations accounting for 
reinforcement slip and element length—give 
practitioners flexibility in calibration, though each 
carries uncertainty that should be explicitly 
acknowledged. Acceptance criteria at each performance 
level are expressed as fractions of ultimate 
rotation capacity θu (Table 2):
Performance 

Level
Deformation 

Limit
Basis

Immediate 
Occupancy

10% of θu Minimal yielding; 
essentially elastic 
behavior

Life Safety 60% of θu Significant but 
controlled inelastic 
deformation

Collapse 
Prevention

90% of θu Approaching 
ultimate capacity; 
structure still 
standing

Table 2. Plastic hinge acceptance criteria by 
performance level (ASCE/SEI, 2017).

	 Strength and stiffness degradation through 
repeated inelastic cycles must also be modeled; 
omitting this systematically underestimates demands 
under long-duration or near-fault ground motions 
(Inel & Ozmen, 2006).

5. PERFORMANCE ASSESSMENT: FEMA P-58
	 A structural analysis that stops at peak drift 
ratios and plastic hinge rotations has done only half 
the job. Building owners, insurers, and city officials do 
not think in terms of interstory drift; they think in terms 
of repair costs, downtime, and whether their employees 
can return to work next week. FEMA P-58 (2018) 
bridges this gap, translating structural response 
quantities into the consequence metrics that actually 
matter to decision-makers. The framework characterizes 
damage probability through fragility functions—log
normal distributions conditioned on ground motion 
intensity:

P(DSᵢ | IM) = Φ[(ln(IM) − ln(IM_DSᵢ)) / β_DSᵢ]

	 where IM_DSᵢ is the median intensity for 
damage state i and β_DSᵢ captures dispersion. Damage 
states range from None through Slight, Moderate, 
Extensive, to Complete, each carrying defined repair 
costs and durations (FEMA, 2018).

	 Consequence functions translate physical 
damage into repair cost, repair time, and casualty risk. 

Two key output metrics result: (i) Expected Annual 
Loss (EAL)—the average annual cost of earthquake 
damage, enabling direct comparison of design alter
natives; and (ii) the Loss Hazard Curve:

λ(L > l) = ∫ P(Loss > l | IM) • dλ(IM)

	 These metrics transform PBSD into a genuine 
risk management tool (Hamburger et al., 2012). Residual 
drift—permanent lateral deformation after shaking—
is increasingly specified alongside peak drift: below 
0.5% for Immediate Occupancy, 1.0–1.5% for Life 
Safety. Even modest residual drifts of 0.5–1.0% can 
render a building functionally unusable despite 
structural integrity.

	 Nonstructural components—comprising 60–
70% of total building cost—are assessed separately. 
Damage to nonstructural systems (mechanical and 
electrical equipment, facades, partitions, ceilings) 
frequently dominates total losses in moderate-
intensity earthquakes; structural systems designed for 
Life Safety can remain standing while the building 
is economically devastated by equipment failures, 
broken ceilings, and ruptured piping. Drift-sensitive 
components (suspended piping, HVAC equipment) are 
conditioned on peak interstory drift ratio; 
acceleration-sensitive components (wall-mounted 
equipment, server racks) on peak floor acceleration. 
FEMA P-58 maintains an extensive database of 
experimentally derived fragility parameters for 
hundreds of component types. For hospitals and data 
centers, explicit nonstructural performance design 
often demands floor isolation systems and seismically 
rated anchorage for sensitive equipment 
(FEMA, 2018).

6. 	 CASE STUDIES
6.1 	 34-STORY REINFORCED CONCRETE 
BUILDING
     A 34-story RC building analyzed with distributed 
plasticity fiber-element models and seven site-specific 
ground motions confirmed Immediate Occupancy 
at the 475-year hazard level and Life Safety at the 
MCE, with 95% of stories maintaining residual drifts 
below 0.5%. Critically, PBSD revealed plastic hinge 
rotations exceeding Life Safety thresholds in 
localized regions near vertical transition zones—
vulnerability concentrations invisible to code 
compliance checks—leading directly to increased 
boundary zone confinement and refined shear 
reinforcement (Moehle, 2008).

6.2 	 CAMPUS BUILDING RETROFIT 
(UC BERKELEY)

SWADESHI VIGYAN PATRIKASWADESHI VIGYAN PATRIKA Vol.6, Issue-2 / July - December -2025/ Page - 43



	 Irregular floor plans and the integration of new 
and existing buildings with different lateral systems 
created conditions unsuitable for prescriptive code 
provisions. FRP strengthening of existing shear walls 
required PBSD procedures because no prescriptive 
guidance existed. Pushover analyses revealed that new 
construction would drive seismic forces into the least-
capable portions of the existing building; PBSD 
modeling identified optimal FRP placement to prevent 
shear failures and demonstrated that the innovative 
retrofit achieved required performance at substantially 
lower cost than full replacement (Moehle, 2008).
6.3 	 HIGH-STRENGTH STEEL ECCENTRI-
CALLY BRACED FRAMES 

	 PBSD's flexibility enabled direct verification
—through nonlinear analysis—that ductile link 
elements yield as intended while braces and columns 
remain essentially elastic for Q345/Q460 steel frames. 
Force-based R-factor approaches provide no such 
mechanism for non-standard systems (Liu et al., 
2004).
7. 	 RECENT RESEARCH ADVANCES 
(2021–2025)
7.1 	 MACHINE LEARNING INTEGRATION
	 Perhaps the most transformative recent 
development has been the systematic integration 
of machine learning into the PBSD workflow. The 
fundamental problem is well-matched to ML 
approaches: seismic response prediction is expensive 
to compute, highly nonlinear, and governed by patterns 
learnable from large simulation datasets. Kazemi et al. 
(2023) demonstrated that ensemble ML models—
bagging regressors and extra-trees algorithms—
trained on incremental dynamic analysis results from 
165 RC moment frames (92,400 data points spanning 
two to twelve stories) predicted maximum interstory 
drift ratio with accuracy rivaling full NLTHA at 
a fraction of computational cost. This scale of 
simulation would have been unthinkable a decade 
ago.
	 Explainable artificial intelligence (XAI) using 
Shapley Additive Explanations (SHAP) (Shabbir et 
al., 2024) identified which structural features—story 
height, column axial load ratio, beam-to-column stiff-
ness ratio—most strongly govern drift predictions, 
providing actionable design guidance and addressing 
a central concern about ML adoption: that black-box 
predictions, however accurate, are difficult for 
practicing engineers to trust or verify. Physics-
informed neural networks (PINNs), which embed 
governing differential equations directly into network 
training loss, offer a promising path toward 

resolving the tension between data-driven efficiency 
and physics-based reliability, particularly for rare 
damage states where training data is scarce 
(Engineering Structures, 2025).
7.2 	 SELF-CENTERING SYSTEMS
	 The recognition that residual drift renders 
buildings functionally unusable even when structurally 
intact has driven intense research into self-centering 
structural systems. Shape memory alloy (SMA)-based 
connections exploit superelastic NiTi properties to 
return structures toward plumb positions after seismic 
events. Nia et al. (2023) proposed a PBSD procedure 
for self-centering steel moment frames with SMA
-bolted endplate connections, demonstrating that 
optimally configured SMA connections reduce 
residual drifts below 0.1% under design-level 
shaking—a dramatic improvement over con-
ventional steel frames, which typically exhibit 
0.5–1.5% residual drifts at the same hazard level.
Zhang et al. (2022) extended this work to self-
centering braced frames, showing that partial self-
centering—equipping only selected stories or bays 
with SMA braces—achieves meaningful residual 
drift reduction at substantially lower material cost than 
full self-centering configurations. Hassanzadeh and 
Moradi (2024) developed a topology optimization 
framework that simultaneously minimizes initial 
construction cost and expected repair costs, demon-
strating savings of 15–25% compared to uniform 
SMA placement. Fe-based SMAs are emerging as 
cost-effective alternatives to NiTi with comparable 
self-centering performance, improving the economics 
of self-centering PBSD in practice (Costanza et al
., 2024).

7.3 	 RISK-TARGETED DESIGN AND CODE 
EVOLUTION
	 Risk-targeted design asks directly about the 
annual probability that a performance objective is 
violated, rather than verifying demands against 
capacities at specified hazard levels. A comparative 
study of five design approaches on a four-story RC 
building found that only risk-based methods using 
yield frequency spectra reliably satisfied detailed 
performance objectives at targeted confidence levels; 
conventional code-based methods were consistently 
disadvantaged beyond life-safety territory (Gentile 
& Calvi, 2023). Risk-targeted importance factors 
compatible with existing prescriptive standards 
provide a pragmatic bridge for jurisdictions where 
full probabilistic design is not yet mandated (Badal & 
Sinha, 2023). ASCE 41-23 and ASCE 7-22 incorporate 
MCER maps reflecting this risk-targeting approach.
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7.4 	 FUNCTIONAL RECOVERY
	 Functional recovery—time to resume intended 
building use after an earthquake—has been 
incorporated as a first-class design objective. 
Analytical frameworks demonstrate that even 
buildings meeting IO structural criteria can face 
weeks of disruption from nonstructural damage, 
utility outages, and inspection backlogs. Achieving 
functional recovery within one week with 90% 
confidence required nonstructural performance 
targets substantially more stringent than those 
implied by conventional IO criteria (Molina Hutt et 
al., 2022; Cook et al., 2022). FEMA P-2090/NIST 
SP-1254 formalizes these concepts with 
recommended options for improving the built 
environment for post-earthquake reoccupancy 
(NIST & FEMA, 2021).

7.5 DESIGN OPTIMIZATION
	 Surrogate-based optimization using the 
Extended FC-MOPSO algorithm achieved near-
optimal designs at computational cost reductions 
exceeding 90% compared to NLTHA-based optimi-
zation (Sedghi Moghadam et al., 2025). Evolution-
ary strategies for high-rise structures consistently 
outperformed gradient-based methods due to the 
non-convex design space; higher-mode effects 
proved decisive in optimal placement of lateral force-
resisting elements above approximately twenty 
stories (Almajhali et al., 2025). PBSD has also been 
extended to bridge retrofitting, with IDA-derived 
drift- and damage-index-based damage states 
providing quantitative tools for implementing 
PBSD retrofits of seismically deficient bridge bents 
(Chowdhury et al., 2024).
8. 	 IMPLEMENTATION CHALLENGES
	 PBSD analyses typically add 10–50% to 
structural engineering fees compared with 
prescriptive design, driven by the complexity of 
nonlinear modeling, the time required for NLTHA, 
and the specialized expertise the approach demands. 
This cost concentration has historically restricted 
PBSD to larger, higher-value projects where the 
investment is clearly justified. Material model 
uncertainty is a persistent challenge: advanced 
constitutive models contain many parameters, and 
calibration requires experimental data that may not 
be available for specific material-construction 
combinations. Record-to-record variability in 
NLTHA—typically 20–30% of median response—
requires large ground motion suites to adequately 
bound probable outcomes; standard practice employs 
7 to 30 records depending on analysis purpose and 

site characteristics (Kalkan & Kunnath, 2006).
	 Communication barriers are equally 
significant. The probabilistic language of PBSD—
exceedance probabilities, fragility functions, 
expected annual losses—is unfamiliar to many 
building owners and practitioners comfortable with 
prescriptive design but less so with probabilistic 
risk thinking. Effective PBSD practice therefore 
requires communication skills as much as analytical 
skills. Institutional barriers compound the technical 
ones: most building codes remain prescriptive, 
requiring formal alternative means-and-methods 
submissions when PBSD is pursued—adding admin
istrative burden and sometimes regulatory 
uncertainty. Limited insurance and legal precedent 
for PBSD creates further hesitancy among risk-
averse practitioners, and the sometimes inconsistent 
guidance between FEMA P-58, ASCE 41, Tall 
Building Initiative guidelines, and Eurocode 8 
creates genuine confusion about which criteria 
govern a given project.

9. 	 CONCLUSIONS
	 Performance-Based Seismic Design is 
fundamentally an act of intellectual honesty. It 
insists on making explicit what force-based design 
left implicit: how a building will actually behave 
under the earthquakes it is likely to face, at what cost, 
and whether that is acceptable to the people who 
own and occupy it. Born from the hard lessons of 
Northridge and formalized through Vision 2000 
(SEAOC, 1995), it has matured into a comprehensive 
framework spanning probabilistic hazard 
analysis, advanced nonlinear structural modeling, 
and rigorous loss assessment through FEMA P-58. 
The technical advances documented in this pa-
per—from pushover methods and NLTHA to 
probabilistic optimization, machine learning-
accelerated assessment, and self-centering structural 
systems—represent genuine and significant 
progress. The last five years in particular have 
reshaped both practice and codes in ways that 
were not anticipated a decade ago. Key 
conclusions are:

1.	 Pushover methods (N2, MPA) and NLTHA 
together provide a hierarchy of tools matched to 
project complexity and stakes.
2.	 FEMA P-58 fragility and consequence 
functions translate structural response into repair cost, 
downtime, and Expected Annual Loss—metrics 
meaningful to building owners.
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3.	 ML surrogate models now enable design 
optimization at computational costs unthinkable a 
decade ago; XAI methods make these models 
interpretable and actionable for practicing engineers 
(Kazemi et al., 2023; Shabbir et al., 2024). Physics-
informed neural networks offer a path toward 
generalizable, physics-consistent surrogate models.
4.	 SMA-based self-centering systems offer a 
practical path to near-zero residual drift, with partial 
configurations achieving meaningful performance 
gains at reduced material cost (Nia et al., 2023; 
Zhang et al., 2022).
5.	 Risk-targeted design—which targets the 
annual probability of exceeding a performance 
objective rather than verifying demands at specific 
hazard levels—and functional recovery have been 
operationalized as explicit design metrics, with 
ASCE 41-23 and FEMA P-2090 integrating these 
principles into code and guideline frameworks 
(Badal & Sinha, 2023; Gentile & Calvi, 2023).
6.	 Cost, communication, and institutional inertia 
remain real barriers. PBSD typically adds 10–50% 
to structural engineering fees and demands 
probabilistic literacy that many practitioners are 
still developing. But the trajectory is clear: as 
computational tools become more accessible, as 
the research community continues to expand and 
validate the PBSD evidence base, and as climate
-driven changes in long-term hazard make static 
prescriptive codes increasingly inadequate, 
performance-based approaches will become 
the standard rather than the exception.The goal, 
ultimately, is not a better calculation method. It is 
better buildings—buildings whose performance after 
an earthquake is predictable, transparent, and aligned 
with what their owners and occupants actually need. 
That aspiration is what makes PBSD not just a 
technical framework, but a genuine advance in the 
social responsibility of structural engineering 
practice.
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Aims & ObjectivesAims & Objectives

	 Swadeshi Science Movement (SSM) also called  Vigyan Bharti is a premier non-profit organisation 
devoted to disseminate the scientific advancement, founded by Professor K.I. Vasu & his associates from IISc, 
Bengaluru on 7th Nov. 1982. The foundation principle is for the development of Swadeshi Vigyan, integrating 
traditional & modern sciences catering to national needs and society. Swadeshi Science Movement of India, 
Delhi “SSM’D” (Vigyan Bharti, Delhi) since it’s inception in the capital from 1994 as an independent popular 
Science forum has organized numerous National conferences, workshops, Vigyan Melas, lectures and 
symposia using National languages for facilitating interaction amongst researchers and foster exchange & 
dissemination of the Innovations in Science, Engineering and Technology. Furthering our broader national 
perspectives in line with the founding principles of the society to adopt and develop Bharatiya languages 
as media of Science, Engineering & Technology (SET) at all levels without opposing English and also 
to meet the need of the hour at the time of COVID-19 global crisis, SSM’D has been in the process of 
bringing out a new Bi- annual “Online publication”: Swadeshi Vigyan Patrika  (SVP) to bring advances in 
all aspects of Swadeshi Vigyan- Indigenous Science for national development to the mass, thus building 
a more informed scientific society towards attaining self-sufficiency and national re-construction. 

Original thoughts, gems of knowledge and experience of experts & researchers are invited on topics related to:

●	 Innovative Indigenous Inter-Disciplinary  Research & Scientific Efforts and Eco-friendly Technology 
with human face in Physical/material & Engineering Sciences, Chemistry, Electrochemistry, Botany, Zoology, 
Mathematics, Biotechnology, IT & Science journalism, Health care, Water, Agriculture, Geology, Forensic 
Sciences, Meteorology, Environmental, Space & Nuclear Sciences and IPR Leveraging. 

●	 Innovations in the Path of Traditional Knowledge, Ayurvigyan, Yog, Indian System of medicines, 
Go-vigyan, Uses of Herbal in Modern Therapy, Applied JyotishVigyan & Sankalp Shakti Vidya (Spiritual 
Science)

●	 Innovations in the Path of Sustainable Consumption/Living/Development with Special Focus on Rural 
Development through Utilization/Management of Natural Resources vis-à-vis New Economic Environment   

	 It will be our supplementary endeavour to address the innovative human resource of the grass 
root level people including artisans, craftsmen, farmers and tribals; promote, preserve & modernize their 
skills and make them economically strong through inputs of modern science & technology integrated with 
the traditional knowledge who are in fact the true reflection of the spiritual and the material facets of our 
culture and civilization. We will also undertake the challenge to connect a vast reservoir of innovations by 
the invisible informal sector to the visible formal/established sector that are exposed to modern science and 
innovate in a formal way, towards making Bharat innovative and a global leader in sustainable technologies.   
SVP will be a biannual publication initially but it may become a quarterly later depending on the response 
from the contributors.
Preparation of Manuscript texts
Manuscripts for original articles/papers should be submitted online either in Hindi / Regional languages 
preferably or in English of about 3000 words in MS Word & Krutidev 10 font preferably or in any other fonts 
like Unicode, etc for Hindi matter to the Editor  in vigyanpatrika@swadeshivigyan.org and 
swadeshivigyan@swadeshivigyan.org. 
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Fonts for the title, authors and text should be 18, 14 and 12, respectively. The Figures/Tables caption should 
be as : eg.  Fig. 1 Farming system of Nagaland.
A declaration from the author(s) will be procured stating that the submitted manuscript is neither published 
nor submitted elsewhere for publication .
	 The manuscript should be prepared in a concise form and presented in double space and it’s title page 
should enlist the title useful in indexing, full names of authors, institutional addresses, email contact of the 
author for correspondences with asterisk * mark with the name and brief credentials of the main author like 
awards, Honours,etc. in 2 lines. Abstract should not exceed 200 words and should indicate the important 
content of the paper highlighting scope and main findings. Prior-art and literature survey should  be confined 
within the framework of the submitted manuscript. Conclusions should draw significant output of the 
manuscript with a clear explanation of it’s importance & relevance for the society. 

References may be cited as follows
Normal Paper
	 D.P. Bhatt, T. Twomey, W. Plieth, R. Schumacher and H. Meyer; Inhibition of the underpotential 
deposition of copper on single crystal platinum surfaces,  J. Electroanal. Chem. & Interfac. Electrochem. 322 
(1992) 279

Papers in Conferences
A and B; Title of the paper; In the Proc. of 4th European Workshop on the Electrodeposition of metals, 
Freudenstadt, May 8-10 (1990), p. …

Books
	 Wikander 2000, p. 400 Wikander, Orjan (2000), “The Water Mill”, in Wikander Orjan, Handbook of 
Ancient Water Technology, Technology and change in History 2, Leiden: Brill, pp. 371-400, ISBN 90-04-
11123-9
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FEW SUCCESS STORIES OF SWADESHI SCIENCE FEW SUCCESS STORIES OF SWADESHI SCIENCE 
MOVEMENT OF INDIAMOVEMENT OF INDIA

(Registered under the Societies Registration Act XXI, 1860 of Govt. of NCT of Delhi: 
Reg. no. S-28690)
1. 	 Lons”kh foKku dh jk’Vªh; laxks’Bh esa oSKkfudksa us dgk% if”peh foKku dks loksZPp ekuus dh ekufldrk R;kxsa– A Report in 
ik¥~ptU; 30 November 1997, p. 15; Book on Electroplating and Metal Finishing, 1997, Editor: Dr. D P Bhatt, 
Shipra Publications, Delhi, pp. 1-309; National Conference and Refresher Course on Industrial Metal 
Finishing: A Report in J. Sci. Ind. Res. SCI-TECH UPDATE 57 (1998) p. 215-19
2.	 xkaoksa esa gkbZ VsDuky‚th igq¡pkuk dfBu ugha – A Report in HINDUSTAN daily, New Delhi edn. by Vinod 
Varshney, 13 Jan. 1997.
3.	 Conferred with (i) “CLEAN UP THE EARTH AWARD” by the International Association of Educators 
for World Peace, USA and associates in recognizing the contribution of SSM’D in the areas of Environmental 
Education, Training, Pollution monitoring & Green activities, New Delhi (1998) and (ii) International 
felicitation in the 6th  World Environment Congress in the capital by Dr. A R Kidwai, His Excellency then 
Hon’ble Governor, Haryana (1999)
4.	 Swadeshi Science Movement of India, Delhi (Vigyan Bharati,Delhi): A Report in J. Sci. Ind. Res. 
SCI-TECH UPDATE 59 (2000) p.177-79
5.	 Vigyan Bharati Pradeepika, Vol 6, 2000, Simplex Printing Press, Jabalpur; National Conference on 
Swadeshi Vigyan – A Report  in CSIR News 51 (30 April 2001), p. 89-92
6.	 National Symposium on Ancient Indian SET interfaced with Modern Knowledge -  A Report in Ind. J. 
Traditional knowledge 1 (2002) p. 75-78; CSIR News 51 (30 April 2001), p. 89-92 : It’s highlight published 
in INDIA TODAY, 27 Feb. 2002, p. 71
7.	 tu tu ls tqM+s Lons”kh foKku– A Report in ik¥~ptU; pS= —’.k Š] fo- la- „åˆå]ƒ† ekpZ „åå†] i`-10; 3rd Vigyan 
Bharati Conference in New Delhi… – Reports in Organiser, Delhi, Vol. LV (34) 7 March 2004, p. 15 & CSIR 
News 54 (10) 2004, p. 157; va/k fo”oklksa ls mckjus gsrq tu ekul esa foKku ,oa çkS|ksfxdh ds çfr #fp tkxzr djuk vko”;d - 
A Report in Weekly EKJAY, Ujjain, 24 January – 1 March 2004, p. 2
8.	 Hkkjrh; foKku] vfHk;kaf=dh ,oa çkS|ksfxdh esa vUos’k.kksa ij jk’Vªh; lEesyu 2006 - A Report in CSIR Samachar Vol. 24 
(4), 2007, p. 50-54; “foKkuß LoLFk vkSj loZtu fgrk; –f’V nsus dh vko”;drk - A Report in Vigyan Pragati Oct. 2009, 
p. 17-18 by Irfan Human.
9.	 foKku Hkkjrh igqaph xqIrdk”kh -  A Report of Godly support to the Village Victims of Uttarakhand National 
Tragedy 2013  in Shilpkar Times, New Delhi edn., 3-9 April 2015; A Report of 3rd  National Conference on 
Innovations 2013  in CSIR News  63 (7&8), 2013, p.85-86
10.	 xzkeh.k vkokl ij jk’Vªh; lEesyu –  Reports in CSIR  Samachar Vol. 5(6), 2017,  p. 81-83; Vigyan Pragati 
June  2017, p. 28-31
11.	 Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=dk ds vusd fo”ks’kkadksa esa çdkf”kr] vfrfFk laiknd% nsosUæ çdk”k Hkê ; Vol. 21(1) 
2013; Vol. 19(2) 2011;  Vol. 18(1) 2010 ;  Vol. 15(1) & Vol. 15(2) 2007; Vol. 12(1) & Vol. 12(2) 2004 and in 
the commemorative issues of Journal of Environmental Nanotechnology Vol. 2, 2013; Vol. 6-2,2017
12.	 Navati Felicitation & Tribute to Prof. K I Vasu : “Workshop on the Interface of Science & Society 
2018”, NPL - SSM’D MEMOIR 2018
13.	 To commemorate the occasion of 150 years celebration of Mahatma Gandhi Jayanti, organised 
Nukkad Road Shows jointly with NIET, Greater Noida on cleanliness drive in G.B. Nagar, U.P. (November 
2019) 
14.	 During the Covid 19 time, released the Swadeshi Vigyan Patrika 2020 inaugural issue through Prof. 
Praveen Kumar, IIT Roorkee (then Director, NIT Delhi ) in the presence of Invited Guest, Dr. Anjan Ray, 
Director, CSIR-IIP Dehradun.
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izdk”kdizdk”kd:: foKku Hkkjrh foKku Hkkjrh,, fnYyh fnYyh
osclkbVosclkbV:: www.swadeshisciences.org www.swadeshisciences.org


