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evsjv‡`‡k e„wócvZ I ZvcgvÎvi cwieZ©bkxjZv 

Zgv ivbx mvnv1, †`Iqvb Avãyj Kv‡`i2 

1 K¬vB‡gU †PÄ †¯ckvwj÷, Av_© mv‡qÝ †UK‡bvjwR Ges cwjwm mvwf©m, evsjv‡`k 
2 DcvPvh©, Gb wc AvB BDwbfvwm©wU Ae evsjv‡`k, gvwbKMÄ, evsjv‡`k  

mvims‡ÿc: evsjv‡`‡ki Dci cªvK„wZK `y‡h©v‡Mi weiƒc cªfve cªkwgZ Ki‡Z Ges Rjevqy cwieZ©‡bi mv‡_ Awf‡hvRb 
Kivi mÿgZv e„w× Ki‡Z Rjevqyi wewfbœ Dcv`v‡bi cwieZ©b m¤^‡Ü M‡elYv Kiv ¸iæZ¡c~Y©| eZ©gvb M‡elYvq, ZvcgvÎv 
Ges e„wócv‡Zi mgqwfwËK Ges ’̄vwbK cwieZ©bkxjZv Aa¨qb Kiv n‡q‡Q| evsjv‡`k AvenvIqv Awa`ßi †_‡K 1961 
n‡Z 2017 mvj ch©šÍ 29wU AvenvIqv †÷k‡bi ZvcgvÎv Ges e„wócv‡Zi DcvË msMªn Kiv n‡q‡Q| GB M‡elYvq, e„wócvZ 
Ges m‡e©v”P I me©wbgœ ZvcgvÎvi `xN© mg‡qi evwl©K Mo, cªeYZv (trends), Ges `kKxq Mo wnmve Kiv n‡q‡Q Ges 
Zvic‡i evsjv‡`‡ki Dci ZvcgvÎv Ges e„wócv‡Zi mgqwfwËK Ges ’̄vwbK cwieZ©bkxjZv †evSvi Rb¨ cÖvß djvdj 
gvbwPÎ I †jLwP‡Îi gva¨‡g Dc¯’vcb Kiv n‡q‡Q| we‡kølY †_‡K †`Lv hvq, evsjv†`‡ki cwðgvÂ‡j m‡e©v”P ZvcgvÎv 
me‡P‡q †ewk _v‡K Ges ‡`‡ki  DËic~e© I DËicwðg AÂ‡j me©wbgœ ZvcgvÎv me‡P‡q Kg, GQvov DËi †_‡K `wÿY 
w`‡K GKwU BwZevPK Zvcxq †MªwW‡q›U i‡q‡Q| e„wócv‡Zi ’̄vwbK eÈb †_‡K †`Lv hvq, †`‡ki DËi-c~e© Ges `wÿY-c~e© 
Ask¸wj me‡P‡q Av`ª©, †hLv‡b evwl©K (2750-3750 wg.wg.) Ges †gŠmywg e„wócvZ (2200-3200 wg.wg.) DfqB †ewk n‡q 
_v‡K| GQvov, cªeYZvi we‡kølY †_‡K †`Lv hvq me©wbgœ Ges m‡e©v”P ZvcgvÎv mgMª evsjv‡`‡kB μgea©gvb nv‡i e„w× 
cv‡”Q Ges †gŠmygx I evwl©K e„wócvZI †`‡ki †ewkifvM As‡k μgk e„w× cv‡”Q|  

g~jkã: e„wócvZ, ZvcgvÎv, cªeYZv we‡kølY, ’̄vwbK e›Ub, evsjv‡`k 

1. f‚wgKv 

Rjevqz nj AvšÍ-‡gŠmzgx †_‡K eû-`kK Kvj ch©šÍ wewfbœ 
mgqKv‡ji ¯̂vfvweKfv‡e cwieZ©bkxj AvenvIqvi Mo 
Ae ’̄v| Rjevqy cwieZ©‡bi Kvi‡Y SzuwK‡Z _vKv †`k¸‡jvi 
g‡a¨ evsjv‡`k Ab¨Zg| ZvB evsjv‡`‡k `xN©‡gqv`x Rjevqz 
cwieZ©bkxjZvi aiY we‡kølY Kiv ¸iæZ¡c‚Y©| mv¤cÖwZK 
mg‡q Rjevqy cwieZ©†bi d‡j G‡`‡k e„wócv‡Zi aiY 
cwieZ©b, Lov, Zxeª evqycÖevn Ges AwaK eb¨vmn bvbv 
ai‡Yi ỳ‡h©vM †`Lv w`‡q‡Q Ges gvbe¯̂v ’̄¨, B‡Kvwm‡÷g, 
A_©bxwZ I Dbœq‡bi wewfbœ †ÿ‡Î G mKj ỳ‡h©v‡Mi weiƒc 
cÖfve c‡o‡Q (IPCC, 2007)| Rjevqy cwieZ©‡bi cªfve 
wb‡q M‡elYv evsjv†`‡ki Rb¨ Riæix, KviY G‡`‡k 
cÖvK…wZK `y‡h©vM Lye Nb Nb nq Ges KLbI KLbI Zv 
gvivZ¥K wech©‡qi KviY n‡q `vuovq| aviYv Kiv nq †h, 
Rjevqy cwieZ©b G‡`‡k wewfbœ cÖvK…wZK `y‡h©v†Mi ZxeªZv I 
†cŠbtcywbKZv Av‡iv evwo‡q †`‡e| ZvQvov †fŠ‡MvwjK 
Ae ’̄vb I f~wgiƒc ˆewk‡ói Kvi‡Y †`kwU†Z AwaK gvÎvq 
eb¨vi SzuwK i‡q‡Q| Avgiv Rvwb †h, ‡`‡ki eo b`x¸‡jv h_v 
M½v, eªþcyÎ I †gNbv Ges Zv‡`i Dcb`x¸‡jvi 92% cvwb 
DRv‡bi †`k¸‡jv w`‡q cÖevwnZ n‡q G‡m evsjv‡`‡k cÖ‡ek 
K‡i Ges GB wecyj Rjivwk cieZ©x‡Z evsjv‡`†ki Dci 
w`‡q cÖevwnZ n‡q e½‡cvmvM‡i cwZZ nq| Gi d‡j, GKB 
mv‡_ evsjv‡`‡k Ges cvk¦©eZ©x DRv‡bi GjvKv¸‡jv‡Z AwaK 
e„wócvZ n†j †`kwU†Z eo eb¨v †`Lv †`q|  1974, 1984, 
1987, 1988, 1998, 2004 I 2007 mv‡ji fqven 

eb¨vq G‡`†k A‡bK ÿqÿwZ n‡qwQj (Choudhury, 
2009)| GQvovI ‡`kwU MZ Pwjøk eQ‡i AvUwU Zxeª Livi 
m¤§yLxb n‡q‡Q (Shahid, 2008; Shahid and Behrawan, 
2008)| AZGe, Av‡iv fvjfv‡e ỳ†h©vM †gvKv‡ejv I Rjevqy 
cwieZ©‡bi mv‡_ Lvc LvIqv‡bvi Rb¨ Rjevqy cwieZ©bkxjZv 
I cÖeYZvi (trends) ˆewkó¨ Ges eb¨v I Livi Dci G‡`i 
cÖfve m¤c‡K© M‡elYv Kiv ¸iæZ¡c~Y©|   

evsjv‡`‡k e„wócvZ I ZvcgvÎvi cªeYZv Ges cwieZ©bkxjZv 
wb‡q †ek wKQy M‡elYv Kiv n‡q‡Q| Gig‡a¨, †ewkifvM 
M‡elYvB ïaygvÎ e„wócv‡Zi cwieZ©bkxjZv I cÖeYZvi Dci 
`„wó wbe× K‡i (Shahid and Khairulmaini, 2009; Rahman 
et al. 2017; Shahid, 2011; Nashwan et al. 2019; 
Ahasan et al. 2010; Sarker et al. 2010; Sarker and 
Bigg, 2010) Ges †ek wKQz M‡elYvq e„wócvZ I ZvcgvÎv 
Dfq wel‡qB AbymÜvb Kiv n‡q‡Q (Shahid, 2010; 
Bhowmik, 2013; Sarker 2021; Bhuyan et al. 2014)| 
GQvovI evsjv‡`‡k e„wócv‡Zi c~e©vfvm c×wZ‡K Dbœq‡bi 
Rb¨ †jL‡Kiv Zv†`i M‡elYvq Rjevqy g‡Wj e¨envi 
K‡i‡Qb (Stephenson et al. 2001; OECD, 2003; Das et al. 
2006)| †gŠmygx e„wócv‡Zi AvMgb I cÖZ¨vMg‡bi 
cwieZ©bkxjZv (Ahmed and Karmakar, 1993; Ahmed and 
Kim, 2003) Ges evsjv‡`‡ki wewfbœ AÂ‡j e„wócv‡Zi 
AvšÍtevwl©K ZviZg¨ (Debsarma, 2003) wb‡qI M‡elYv Kiv 
n‡q‡Q| 1948 †_‡K 1972 mvj ch©šÍ DcvË e¨envi K‡i 
Sanderson and Ahmed (1979) cÖvK-†gŠmygx FZz‡Z 
evsjv‡`‡k e„wócv‡Zi cÖeYZv wb‡q M‡elYv K‡i‡Qb| 

1 †hvMv‡hv‡Mi wVKvbv:  tomasaha.ju@gmail.com 
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GQvovI, Rahman and Lateh (2015) Zv‡`i M‡elYvq 1971 
†_‡K 2010 mvj ch©šÍ 40 eQ‡ii e„wócvZ I ZvcgvÎvi 
DcvË e¨envi K‡i evsjv‡`†k Rjevqy cwieZ©†bi cÖfve 
AbymÜv‡bi †Póv K‡i‡Qb| eZ©gvb Aa¨qbwU‡Z Rjevqy 
cwieZ©‡bi eZ©gvb cwiw ’̄wZ Ges evsjv‡`‡k Rjevqy 
cwieZ©bkxjZvi GKwU mv¤cÖwZK Ae ’̄v cª`k©‡bi w`‡K 
Av‡jvKcvZ Kiv n‡q‡Q| GB M‡elYvq Rjevqyi wewfbœ 
Dcv`vb¸‡jvi g‡a¨ e„wócvZ I ZvcgvÎvi Dci ¸iæZ¡ †`Iqv 
n‡q‡Q|  
Rjevqyi ˆ`wbK, gvwmK I evwl©K DcvË wb‡q M‡elYvi 
cvkvcvwk `k‡Ki DcvË wb‡q AbymÜvb KiviI cÖ‡qvRb 
i‡q‡Q| we‡k¦i wewfbœ ’̄v‡b miKvi, e¨emv Ges Ab¨vb¨ 
mvgvwRK ‡ÿÎ¸wj‡Z `kKxq UvBg‡¯‹‡ji ¸iæZ¡ e¨vcKfv‡e 
¯̂xK„Z (Vera et al. 2009)| The Intergovernmental Panel 
on Climate Change (IPCC) Gi Fifth Assessment Report 
G `kKxq UvBg‡¯‹‡j Rjevqy †cÖv‡RKk‡bi Dci †Rvi 
w`‡q‡Q (Tylor et al. 2008)|  wek¦e¨vcx wewfbœ M‡elYvq 
`kKxq Ges eû-`kKxq †¯‹‡j wewfbœ AÂ‡ji Rjevqyi 
cwieZ©bkxjZv Aa¨qb Ki‡Z ïiæ K‡i‡Q (Chao et al. 
2000; Peterson and Schwing 2003)| GB ch©šÍ evsjv‡`‡k 
`kKxq †¯‹‡j e„wócvZ I ZvcgvÎvi cwieZ©‡bi Dci mxwgZ 
msL¨K M‡elYv Kiv n‡q‡Q| Reza et al. (2017) 1950 †_‡K 
2012 mvj ch©šÍ  DcvË e¨envi K‡i kxZKvjxb e„wócvZ Ges 
e„wói w`b¸wji `kKxq Ges AvšÍt`kKxq †¯‹‡j ’̄vwbK Ges 
mgqwfwËK cwieZ©bkxjZv Z`šÍ K‡i‡Q Ges †`‡L‡Q †h 
e„wócvZ Ges e„wói w`b Df‡qiB e„w×i cªeYZv i‡q‡Q| 
1940 †_‡K 2007 mvj ch©šÍ evsjv‡`‡ki `wÿY-cwðg 
DcK~jxq AÂ‡j cªwZ 2-`k‡Ki ’̄vwbK Ges mgqwfwËK 
e„wócv‡Zi cwieZ©bkxjZvi Dci Hossain et al. (2014) 
M‡elYv K‡iwQj|  AZGe, mgMª †`‡k e„wócvZ I ZvcgvÎvi 
’̄vwbK cwieZ©b Ges `kKxq I evwl©K †¯‹‡j mgqwfwËK 

cwieZ©bkxjZv wb‡q M‡elYvi cª‡qvRbxqZv we‡ePbv K‡i GB 
M‡elYvq D³ welqmg~‡ni Dci Aa¨qb Kiv n‡q‡Q| 

2. DcvË I M‡elYv c×wZ 
GB M‡elYvq evsjv‡`‡ki 29wU AvenvIqv  †÷k†bi (wPÎ-
1) 1961 †_‡K 2017 mvj ch©šÍ DcvË e¨envi K‡i e„wócvZ 
I ZvcgvÎvi cwieZ©bkxjZv we‡kølY Kiv n‡q‡Q|  evsjv‡`k 
AvenvIqv Awa`ßi †_‡K e„wócvZ I ZvcgvÎvi DcvË msMÖn 
Kiv n‡q‡Q| M‡elYvq e¨eüZ AvenvIqv  †÷kb¸‡jvi g‡a¨ 
wm‡jU, kªxg½j, mxZvKyÛy, PÆMªvg Ges iv½vgvwUi †÷kb¸wj 
‡`‡ki c~e©vÂ‡ji cvnvwo GjvKvq Aew ’̄Z| GQvov wKQz 
†÷k‡b A‡bK c‡i DcvË msMÖn Kiv ïiæ n‡q‡Q †hgb 
PyqvWv½v †÷k†b 1989 mv‡j Ges gsjv I ˆmq`cyi †÷k‡b 
1991 mv‡j| ‡`‡ki Ab¨vb¨ As‡ki Zyjbvq DcK~jxq AÂ‡j 
Aew ’̄Z †÷kb¸wji `xN© mg‡qi DcvË evsjv‡`k AvenvIqv 
Awa`ß†ii msMÖ‡n i‡q‡Q| M‡elYvq e¨eüZ AvenvIqv 
‡÷kb¸wji Ae ’̄vb wPÎ-1 G †`Lv‡bv n‡q‡Q|  

GB M‡elYvq 29wU †÷k‡bi ˆ`wbK DcvË †_‡K evwl©K Ges 
†gŠmygx †gvU e„wócvZ Ges Mo me©wbgœ Ges m‡e©v”P ZvcgvÎv 
we‡kølY Kiv n‡q‡Q Ges evsjv‡`‡k Zv‡`i ’̄vwbK e›Ub 
Dc ’̄vcb Kiv n‡q‡Q| GQvovI, 1961 †_‡K 2017 mvj 
(DcjwäZvi Dci wfwË K‡i ZviZg¨ _vK‡Z cv‡i) ch©šÍ 
cÖwZwU †÷k‡bi evwl©K DcvË e¨envi K‡i least square 
technique (Kong et al. 2020) Gi gva¨‡g e„wócvZ Ges 
me©wbgœ I m‡e©v”P ZvcgvÎvi cÖeYZv (trend) we‡kølY Kiv 
n‡q‡Q| †mBmv‡_, evsjv‡`‡ki evwl©K I †gŠmygx e„wócvZ 
Ges evwl©K ZvcgvÎvi (me©wbgœ Ges m‡e©v”P) cªeYZvi 
†fŠMwjK e›Ub Dc ’̄vcb Kiv n‡q‡Q|  

GQvovI, GB M‡elYvq e„wócvZ Ges ZvcgvÎvi (me©wbgœ Ges 
m‡e©v”P) `kKxq cwieZ©bkxjZv we‡køl†Yi Rb¨ 1961 †_‡K 
2017 mvj ch©šÍ DcvËmg~n‡K QqwU `k‡K fvM Kiv n‡q‡Q 
h_vt 1961-1970 (`kK-1), 1971-1980 (`kK-2), 
1981-1990 (`kK-3), 1991-2000 (`kK-4), 2001-
2010 (`kK-5), 2011-2017 (`kK-6)| evwl©K I †gŠmygx 
†gvU e„wócvZ Ges evwl©K Mo ZvcgvÎv (me©wbgœ Ges m‡e©v”P) 
†_‡K 29wU AvenvIqv †÷k‡bi Rb¨ `k‡Ki Mo wnmve 
MYbv Kiv n‡q‡Q| †`‡ki wewfbœ AÂ‡j `kKxq 
cwieZ©bkxjZv †evSvi Rb¨ Avgiv †÷kb¸wj‡K QqwU 
AÂ‡j (mviYx-1) fvM K‡iwQ| cieZ©x‡Z GB QqwU AÂ‡ji 
Rb¨ †÷kb¸‡jvi Mo wnmve Kiv n‡q‡Q|  

 
wPÎ 1: gvbwP‡Î evsjv‡`‡ki 29wU AvenvIqv †÷k‡bi Ae¯’vbmn 

evsjv‡`k I cvk¦©eZ©x AÂj †`Lv‡bv n‡q‡Q 
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mviYx 1: evsjv‡`‡ki 29wU AvenvIqv †÷k‡bi AvÂwjK wefvM  

AÂj  DËicwðg  DËic~e© ga¨eZ©x  `wÿYcwðg  `wÿY-ga¨ `wÿYc~e© 
†÷kb  iscyi gqgbwmsn dwi`cyi Lyjbv ‡fvjv iv½vgvwU 

w`bvRcyi wm‡jU gv`vixcyi mvZÿxiv ewikvj PÆMªvg 
ivRkvnx kªxg½j XvKv h‡kvi cUyqvLvjx K·evRvi 
e¸ov  Kywgjøv  nvwZqv mxZvKyÐ 
Ck¦i`x      gvBR`x †KvU© ‡UKbvd 

     ‡Lcycvov m›Øxc 
    Puv`cyi ‡dbx 

 

3. djvdj I Av‡jvPbv  

3.1. ZvcgvÎvi cwieZ©bkxjZvi eÈb  

1961 †_‡K 2017 mvj ch©šÍ Mo †_‡K †`Lv hvq, kxZKv‡j, 
Rvbyqvix gv‡m me©wbgœ ZvcgvÎv 12.5  †_‡K MÖx®§Kv‡j 
25.5  ch©šÍ IVvbvgv K‡i Ges m‡e©v”P ZvcgvÎv kxZKv‡j 
25  †_‡K MÖx®§Kv‡j 33.5  ch©šÍ IVvbvgv K‡i (wPÎ-2)| 
GQvov †m‡Þ¤^i I A‡±ve‡iI ZvcgvÎv †ewk (31.6 ) 
_v‡K| 1961 †_‡K 2017 mv†ji evwl©K Mo m‡e©v”P 
ZvcgvÎvi ’̄vwbK eÈb [wPÎ- 3(K)] †_‡K †`Lv hvq †h, 
‡`‡ki ga¨-cwðgvÂj †_‡K ZvcgvÎv cwðg DcK~jxq 
AÂ†j μgvMZ e„w× †c‡q‡Q, Z‡e c~e©©-DcK~jxq AÂ‡j 
ZvcgvÎv mvgvb¨ Kg i‡q‡Q| †`‡ki `wÿY-cwðg AÂ‡j 
30.72 †_‡K 30.90  Gi g‡a¨ m‡e©v”P ZvcgvÎv weivR 
Ki‡Q| GQvov †`‡ki c~e©, DËic~e© Ges `wÿYc~e© As‡k 
Zzjbvg~jK Kg m‡e©v”P ZvcgvÎv (30.36 †_‡K 30.54 ) 
weivR Ki‡Q| M‡elYvq †`Lv †M‡Q †h, 1981-2010 mv‡ji 
evwl©K m‡e©v”P ZvcgvÎv 1971-2000 Gi Zyjbvq 
evsjv‡`‡ki `wÿY-c~e© Ges DËi-c~e©vÂ‡j D‡jøL‡hvM¨fv‡e 
e„w× †c‡q‡Q (Khatun et al. 2016)| wPÎ 3(L) G me©wbgœ 
ZvcgvÎvi e›Ub †_‡K †`Lv hvq †h †`‡ki DcK~jxq AÂj 
kxZKv‡j Zyjbvg~jKfv‡e Dò Ges ZvcgvÎvi Xvj `wÿ‡Yi 

w`‡K BwZevPK| †`‡ki DcK‚jxq AÂ‡j me©wbgœ ZvcgvÎv 
21.25 †_‡K 22.25  Gi g‡a¨ i‡q‡Q| G‡`‡ki 
DËivÂ‡j kx‡Zi mgq AwaK VvÛv _v‡K Ges GB AÂ‡j 
me©wbgœ ZvcgvÎv 20.00 †_‡K 20.75  ch©šÍ _v‡K| 
M‡elYvq †`Lv †M‡Q, evsjv‡`‡ki DËi-c~e© I ga¨vÂj Ges 
Zv‡`i cvk¦©eZ©x GjvKvq evwl©K me©wbgœ ZvcgvÎv 
D‡jøL‡hvM¨fv‡e e„w× †c‡q‡Q| D‡jøL¨ †h, KLbI KLbI, 
kxZKv‡j †`‡ki cwðg I DËi As‡k me©wbgœ ZvcgvÎv 10  
Gi bx‡P P‡j hvq Ges ˆkZ¨cªevn †`Lv †`q (Khatun et al. 
2016)|    

 
wPÎ 2: mviv evsjv‡`‡ki wewfbœ AvenvIqv †÷kb¸‡jvi Mo me©wbgœ 

Ges m‡e©v”P ZvcgvÎvi gvwmK eÈb  

 (L) ZvcgvÎvi ¯’vwbK eÈb  

 
 wPÎ 3: evsjv‡`‡ki evwl©K m‡e©v”P (K) Ges me©wbgœ (L) ZvcgvÎvi ’̄vwbK eÈb  

L) K) 
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3.2. ZvcgvÎvi cÖeYZvi eÈb  

1961 †_‡K 2017 mv‡ji DcvË e¨envi K‡i mviv †`‡ki 
29wU c„_K †÷kb Ges mgMÖ evsjv‡`‡ki Rb¨ me©wbgœ Ges 
m‡e©v”P ZvcgvÎvi cªeYZv we‡kølY Kiv n‡q‡Q| we‡køl†Y 
†`Lv hvq, evwl©K Mo m‡e©v”P ZvcgvÎv cÖwZ eQ‡i 0.0167  
nv‡i Ges me©wbgœ ZvcgvÎv cÖwZ eQ‡i 0.0153  nv‡i e„w× 
†c‡q‡Q [wPÎ-4 (K,L)]| m‡e©v”P Ges me©wbgœ ZvcgvÎvi 
cªeYZvi †fŠMwjK e›Ub wPÎ 5(K,L) G †`Lv‡bv n‡q‡Q| 
GLv‡b †`Lv hvq †h, evsjv‡`‡ki Dci me©wbgœ Ges m‡e©v”P 
ZvcgvÎv DfqB †e‡o‡Q| m‡e©v”P ZvcgvÎvi cÖeYZvi eÈb 
[wPÎ 5(K)] †_‡K †`Lv hvq †h †`‡ki DËi I DËicwðg 
As‡k e„w×i nvi Zzjbvg~jKfv‡e Kg, hv cÖwZ eQ‡i 0.012 
†_‡K 0.020 | ‡`‡ki †K› ª̀xq As‡k m‡e©v”P ZvcgvÎv 
gvSvwi nv‡i (cÖwZ eQ‡i 0.020 ‡_‡K 0.026 ) e„w× 
cv‡”Q, Z‡e DËi-c~e©, `wÿY Ges `wÿY-c~e© As‡k 
A‡cÿvK„Z †ewk cªeYZv †`Lv hvq, hv cÖwZ eQ‡i 0.026 
†_‡K 0.032 | me©wbgœ ZvcgvÎvi cÖeYZvi ’̄vwbK eÈb 

†_‡K †`Lv hvq `wÿY-c~e© GjvKvi wKQy Ask ev‡` mviv †`‡k 
e„w×i nvi cÖwZ eQ‡i 0.0134 †_‡K 0.0144  g‡a¨| wPÎ 
5(L) †Z Av‡iv †`Lv hv‡”Q †h evsjv‡`†ki ga¨fv‡M me©wbgœ 
ZvcgvÎv e„w×i nvi Zzjbvg~jKfv‡e AwaK; XvKv Ges 
dwi`cyi mn cvk¦©eZ©x GjvKvq cÖwZ eQ‡i 0.0140 †_‡K 
0.0144  nv‡i e„w×i cªeYZv i‡q‡Q| 

Basak et al. 2013 Gi mv¤úªwZK M‡elYvq †`Lv †M‡Q, 
G‡`‡k Rvbyqvwi Ges Gwcªj Qvov evwK me gv‡m m‡e©v”P 
ZvcgvÎv e„w×i cªeYZv we`¨gvb; GQvovI me©wbgœ ZvcgvÎvi 
†ÿ‡Î Rvbyqvix Ges b‡f¤̂i Qvov evwK me gv‡m μgea©gvb 
nv‡i e„w×i cªeYZv i‡q‡Q| Paris climate change 
agreement (2015) Gi mycvwik Abyhvqx cªwZ‡ivag~jK e¨e ’̄v 
MªnY Kiv n‡jI 2050 mv‡ji g‡a¨ evsjv‡`‡ki Mo evwl©K 
ZvcgvÎv 1.0 †_‡K 1.5  e„w× cv‡e e‡j Avkv Kiv n‡”Q| 
Avi hw` †Kv‡bv e¨e ’̄v bv †bIqv nq, Zvn‡j †`‡ki Mo 
evwl©K ZvcgvÎv 1.0 †_‡K 2.5  ch©šÍ evo‡e e‡j c~e©vfvm 
†`Iqv n‡q‡Q| 

 

 

 

 

 

 

 

 
 

wPÎ 4: evwl©K Mo m‡e©v”P (K) Ges me©wbgœ (L) ZvcgvÎvi 1961 †_K 2017 mvj ch©šÍ mg‡qi eÈb  

 
wPÎ 5: evsjv‡`‡ki evwl©K m‡e©v”P (K) Ges me©wbgœ (L) ZvcgvÎvi cªeYZvi ¯’vwbK e›Ub 

K) L) 
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3.3. ZvcgvÎvi `kKxq cwieZ©bkxjZv  

evsjv‡`‡ki QqwU AÂ‡j `kK-1 †_‡K `kK-6 ch©šÍ evwl©K 
Mo m‡e©v”P Ges me©wbgœ ZvcgvÎvi `kKxq e›Ub wPÎ 
6(K,L) G Dc ’̄vcb Kiv n‡q‡Q| QqwU AÂ‡jB `kK-1 
†_‡K `kK-6 ch©šÍ me©wbgœ Ges m‡e©v”P ZvcgvÎv DfqB 
ax‡i ax‡i e„w× †c‡q‡Q| ‡`‡ki `wÿY-ga¨ AÂ‡j mKj 
`k‡KB †`‡ki Ab¨vb¨ AÂ‡ji Zyjbvq m‡e©v”P ZvcgvÎv 
†ewk [wPÎ 6(K)]| GB `wÿY-ga¨ AÂ‡j me©vwaK ZvcgvÎv 
cªvq 31.0 †_‡K 31.5  ch©šÍ| Ab¨vb¨ AÂ‡j, m‡e©v”P 
ZvcgvÎv cªvq 30 †_‡K 30.7 ( ch©šÍ| ‡`‡ki DËi-c~e© 
Ges DËi-cwðg As‡ki Zyjbvq `wÿY-ga¨, `wÿY-c~e©, 
`wÿY-cwðg Ges ga¨vÂ‡j me©wbgœ ZvcgvÎv †ewk [wPÎ 
6(L)]|  

 
wPÎ 6(K): Qq `k‡Ki (1961-1970, 1971-1980, 1981-
1990, 1991-2000, 2001-2010, Ges 2011-2017) Rb¨ 

†`‡ki QqwU AÂ‡ji evwl©K m‡e©v”P ZvcgvÎvi Mo 

 
wPÎ 6(L): Qq `k‡Ki (1961-1970, 1971-1980, 1981-1990, 
1991-2000, 2001-2010, Ges 2011-2017) Rb¨ †`‡ki QqwU 

AÂ‡ji evwl©K me©wbgœ ZvcgvÎvi Mo  

3.4. e„wócv‡Zi cwieZ©bkxjZvi eÈb 

wPÎ-7 G evsjv‡`‡ki Mo gvwmK e„wócv‡Zi `xN© mg‡qi 
(1961-2017) aiY †`Lv‡bv n‡q‡Q| GLv‡b †`Lv hv‡”Q †h 
evsjv‡`†k †gŠmygx FZz‡Z A_©vr Ryb, RyjvB, AvM÷ I 
†m‡Þ¤^i gv‡m me‡P‡q †ewk e„wócvZ nq Ges RyjvB gv‡m 
m‡e©v”P e„wócvZ (cÖvq 550 wg.wg..) nq| kxZKv‡j 
(wW‡m¤̂i, Rvbyqvix Ges †deªæqvwi) me‡P‡q Kg e„wócvZ nq| 
cÖwZ eQi evsjv‡`‡k M‡o cÖvq 2,535 wg.wg.. e„wócvZ nq| 
evsjv‡`‡k evwl©K I †gŠmygx e„wócv‡Zi ’̄vwbK eÈb wPÎ 

8(K,L) G Dc ’̄vcb Kiv n‡q‡Q| evsjv‡`‡k wewfbœ ai‡Yi 
†fŠMwjK Ae ’̄v‡b evwl©K Ges †gŠmywg e„wócv‡Zi eÈ‡bi 
A‡bK ZviZg¨ cwijwÿZ nq| ‡`‡ki AwaK Av ª̀© Ask¸wj 
nj DËi-c~e© Ges `wÿY-c~e© AÂj †hLv‡b †gŠmywg e„wócvZ 
cÖvq 2,200 †_‡K 3,200 wg.wg.. Ges evwl©K e„wócvZ cÖvq 
2750 †_‡K 3750 wg.wg..| evsjv‡`‡ki ga¨-cwðgvÂ‡j 
Zyjbvg~jKfv‡e Kg e„wócvZ nq hv DËi †_‡K `wÿY w`‡K 
AwfgyLx| D‡jøL¨ †h, evwl©K Ges †gŠmygx e„wócv‡Zi e›U†bi 
aiY mviv‡`‡k Kg‡ewk GKB iKg| evwl©K e„wócv‡Zi 
†fŠMwjK eÈb †_‡K †`Lv hvq †h ‡`‡ki DcK~jxq AÂ‡j 
cªvq 1700-3750 wg.wg.. e„wócvZ nq, Z‡e `wÿY-c~e© 
DcK~jxq AÂ‡j e„wócv†Zi cwigvY Zyjbvg~jKfv‡e †ewk 
Ges `wÿY-cwðg w`‡K Zv ax‡i ax‡i nªvm cvq|  

†gŠmygx FZz‡Z evsjv‡`‡k e„wócv‡Zi cªwμqvwU cÖavbZ 
e‡½vcmvM‡i msNwUZ Mªx®§gÛjxq wbgœPvc Øviv m„ó nq  hv 
†gŠmygx wbgœPvc bv‡gI cwiwPZ (Ahmed and Kim, 2003)| GB 
‡gŠmywg wbgœPvc e‡½vcmvMi †_‡K μgk †gŠmywg Uªv‡di 
(trough),  w`‡K AMªmi nq Ges Gi d‡j cªPyi cwigv‡Y e„wócvZ 
nq| ZvB evsjv‡`‡k el©vKv‡j me‡P‡q †ewk e„wócvZ nq| 
†gŠmywg wbgœPvc¸wj e‡½vcmvMi †_‡K Drcbœ n‡q `wÿY w`K 
†_‡K DËi w`‡K cÖevwnZ n‡q evsjv‡`‡k cª‡ek K‡i Ges 
Zvici †gNvjq gvjf~wg Øviv weP ÿZ n‡q DËi-cwðg I cwðg 
w`‡K †gvo †bq| GB wbgœPvc¸wj hZB f‚wgi w`‡K cÖevwnZ n‡Z 
_v‡K ZZB Zv‡`i Av ª̀©Zv nªvm cvq, hvi d‡j evsjv‡`‡ki 
DËi-cwðg Ges cwðg w`‡K e„wócvZ nªvm cvq (Ahmed and 
Kim, 2003)| Avgiv Rvwb, ¯̂vfvweK e„wócv†Zi †_‡K Kg ev 
AwZwi³ e„wócvZ Liv Ges eb¨vi KviY n‡q I‡V| cÖvK-‡gŠmygx 
I †gŠmygx FZy‡Z Kg e„wócvZ Ges D”P ZvcgvÎvi Kvi‡Y e-
Øx‡ci cwðgvÂj AZ¨šÍ LivcªeY n‡q D‡V‡Q| GQvov 
evsjv‡`‡ki Dci Ges M½v eªþcyÎ I †gNbv b`xi †ewm‡b 
msNwUZ AZ¨waK e„wócv†Zi Kvi‡YI weaŸsmx eb¨v n‡q _v‡K| 
G‡`‡k N‡U hvIqv 1974, 1988, 1998 Ges 2007 mv‡ji 
eb¨vi ZxeªZv I fqvenZv D‡jøL Kivi g‡Zv|  

 
wPÎ 7: 1961-2017 mvj ch©šÍ Dcv‡Ëi Dci wfwË K‡i ‡`‡ki 

e„wócv†Zi gvwmK eÈb 
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wPÎ 8: evsjv‡`‡ki evwl©K (K) Ges †gŠmygx (L) †gvU e„wócv‡Zi ’̄vwbK e›Ub  
 

3.5. e„wócv‡Zi cÖeYZvi eÈb  

eZ©gvb M‡elYvq evsjv‡`‡ki evwl©K Ges †gŠmywg e„wócv‡Zi 
mgqwfwËK cwieZ©b we‡kølY Kiv n‡q‡Q| 1961-2017 
mv‡ji evwl©K DcvË e¨envi K‡i †`‡ki Mo e„wócv‡Zi 
cªeYZv we‡kølY Kiv n‡q‡Q| wPÎ-9 G †`Lv hv‡”Q evwl©K Mo 
e„wócvZ cÖwZ eQ‡i 4.285 wg.wg. nv‡i e„w× †c‡q‡Q| 
Gÿ‡Î, AwaK e„wócv†Zi eQi¸‡jvi AvšÍtevwl©K ZviZg¨ 
D‡jøL‡hvM¨| GQvovI cªwZwU AvenvIqv †÷k‡bi Rb¨ evwl©K 
Ges †gŠmywg e„wócv‡Zi cªeYZv wnmve K‡i Zv†`i ’̄vwbK 
eÈb wPÎ 10(K,L) G Dc ’̄vcb Kiv n‡q‡Q| GB eÈb †_‡K 
†`Lv hvq, †gŠmygx Ges evwl©K e„wócvZ DfqB †`‡ki 
†ewkifvM As‡k μgea©gvb nv‡i e„w× cv‡”Q| G‡ÿ‡Î 
†gŠmygx FZz‡Z †`‡ki ga¨fv‡M ïaygvÎ e¨wZμg †`Lv hvq, 
†hLv‡b cÖwZ eQ‡i cªvq -1.0 †_‡K -1.5 wg.wg. †bwZevPK 
cªeYZv cwijwÿZ nq| GQvov `wÿY-c~e© AÂ‡j, evwl©K 
e„wócv‡Zi cªeYZv cÖwZ eQ‡i 8-12 wg.wg., `wÿY-cwðg 
DcK~jxq AÂ‡j e„wócvZ e„w×i nvi eQ‡i 2-8 wg.wg. Ges 
DËi-ga¨ I DËi-c~e© As‡k GB e„w×i nvi eQ‡i 1-6 wg.wg. 
cwijwÿZ nq [wPÎ 10(K)]| 

evsjv‡`‡ki `wÿY-c~e© As‡k †gŠmywg e„wócvZ e„w×i nvi 
me‡P‡q †ewk hv eQ‡i cªvq 12 wg.wg. nvi evo†Q [wPÎ 
10(L)]| GQvov ‡`‡ki DËi-cwðgvÂ‡j e„wócvZ e„w×i nvi 
gvSvwi ai‡Yi cwijwÿZ nq, hv †g gv‡m AvKw¯§K eb¨vi 
KviY n‡q `vuovq| GQvovI, `wÿY-cwðg Ges `wÿY-ga¨ 
AÂ‡j eQ‡i 1.5 †_‡K 4.5 wg.wg. nv‡i e„wócvZ e„w×i 

cÖeYZv i‡q‡Q| OCDE (2003) Rjevqy g‡Wj e¨envi K‡i 
fwel¨‡Z evsjv‡`‡ki e„wócv‡Zi cwieZ©b †Kgb n‡e Zvi 
Dci M‡elYv K‡i‡Q Ges †`‡L‡Q †h evsjv‡`‡ki evwl©K, 
cªvK-†gŠmygx, †gŠmygx Ges †gŠmygx-cieZ©x e„wócvZ e„w× cv‡e 
Ges kxZKvjxb e„wócv‡Zi †Kv‡bv we‡kl cwieZ©b n‡e bv| 
GQvovI Av‡iKwU M‡elYvq Geophysical Fluid Dynamics 
Laboratory Transient g‡Wj e¨envi K‡i †`Lv †M‡Q †h 
G‡`‡k kxZKv‡j e„wócv†Zi mvgvb¨ cwieZ©b NU‡e Ges 
Ab¨vb¨ FZz‡Z e„wócv†Zi cwigvY e„w× cv‡e (Ahmed and 
Alam, 1999)|    

 
wPÎ 9: ‡`‡ki Mo evwl©K e„wócv†Zi (wg.wg.) 1961 †_K 

2017 mvj ch©šÍ mg‡qi eÈb  

3.1. e„wócv‡Zi `kKxq cwieZ©bkxjZv  

†`‡ki QqwU AÂ‡j `kK-1 †_‡K `kK-6 ch©šÍ evwl©K 

K) L) 
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e„wócv‡Zi e›Ub wPÎ-11 †Z Dc ’̄vcb Kiv n‡q‡Q| GLv‡b 
†`Lv hv‡”Q †h, †`‡ki ga¨ I DËi-cwðgvÂj ev‡` cªwZwU 
AÂ‡jB evwl©K e„wócvZ cªwZ `k‡K †e‡o‡Q| evsjv‡`‡ki 
DËi-c~e©, `wÿY-c~e© Ges `wÿY-ga¨ AÂ‡j Mo `kKxq 
e„wócv‡Zi cwigvY cªvq 2500 †_‡K 3400 wg.wg. Ges ga¨, 
`wÿY-cwðg Ges DËi-cwðg AÂ‡j GwU 1500 †_‡K 
2000 wg.wg. ch©šÍ cwiewZ©Z nq| evsjv‡`‡ki `wÿY-c~e© 

AÂj ev cve©Z¨ AÂj e¨ZxZ mKj AÂ‡j `kK-3 (1981-
1990) G e„wócv‡Zi cwigvY  jÿYxq nv‡i e„w× †c‡q‡Q| 
GB `k‡Ki g‡a¨ A_©vr 1987 Ges 1988 mv‡j †`‡k ỳwU 
eo eb¨v n‡qwQj| Mirza (2003) Gi g‡Z, GB eQi¸wj‡Z, 
mgMª evsjv‡`‡k †gŠmywg e„wócvZ `xN©‡gqv`x Mo †_‡K 
D‡jøL‡hvM¨fv‡e †ewk wQj| 
 

 
wPÎ 10: evwl©K (K) Ges †gŠmygx (L) †gvU e„wócv‡Zi cªeYZvi ¯’vwbK e›Ub  

 
wPÎ 11: Qq `k‡Ki (1961-1970, 1971-1980, 1981-
1990, 1991-2000, 2001-2010, Ges 2011-2017) 

Rb¨ †`‡ki QqwU AÂ‡ji evwl©K e„wócv‡Zi Mo  

4. Dcmsnvi 

e„wócvZ I ZvcgvÎvi cwieZ©bkxjZv evsjv‡`‡ki 
B‡Kvwm‡÷g, ¯̂v ’̄¨, A_©bxwZ I Dbœq‡bi Dci e¨cK cÖfve 
†d‡j| GQvov Rjevqy cwieZ©‡bi Kvi‡Y evsjv‡`‡k wewfbœ 
cÖvK…wZK ỳ‡h©vM e„w×i AvksKv i‡q‡Q| GB wbe‡Ü mv¤úªwZK 
eQi¸wj‡Z evsjv‡`‡ki Rjevqyi ’̄vwbK Ges mgqwfwËK 
cwieZ©bkxjZv Aa¨qb Kiv n‡q‡Q| ZvcgvÎvi ’̄vwbK eÈb 

†_‡K †`Lv hvq, evsjv‡`‡ki ga¨-cwðgvÂj †_‡K cwðg 
DcK~jxq AÂ†j m‡e©v”P ZvcgvÎv μgk e„w× †c‡q‡Q, Z‡e 
c~e©©-DcK~jxq AÂ‡j Zv mvgvb¨ Kg i‡q‡Q| me©wbgœ 
ZvcgvÎvi eÈ‡bi †ÿ‡Î †`Lv hvq, †`‡ki DcK~jxq AÂj 
kxZKv‡j Zyjbvg~jKfv‡e Dò Ges ZvcgvÎvi Xvj `wÿ‡Yi 
w`‡K BwZevPK| GB M‡elYvi djvdj †_‡K jÿYxq †h 
†`‡ki evwl©K Mo m‡e©v”P ZvcgvÎv cÖwZ eQ‡i 0.0167℃ 
nv‡i Ges me©wbgœ ZvcgvÎv cÖwZ eQ‡i 0.0153℃ nv‡i e„w× 
†c‡q‡Q Ges ’̄vwbK eÈb †_‡K †`Lv hvq evsjv‡`‡ki me©ÎB 
me©wbgœ Ges m‡e©v”P ZvcgvÎv †e‡o‡Q| GQvov, AÂjwfwËK 
we‡køl†Y †`Lv hvq, evsjv‡`‡ki QqwU AÂ‡jB `kK-1 †_‡K 
`kK-6 ch©šÍ me©wbgœ Ges m‡e©v”P ZvcgvÎv ax‡i ax‡i e„w× 
†c‡q‡Q| 

e„wócv†Zi ’̄vwbK eÈb †_‡K †`Lv hvq ‡`‡ki AwaK Av ª̀© 
Ask¸wj nj DËi-c~e© Ges `wÿY-c~e© AÂj †hLv‡b evwl©K 
e„wócvZ cÖvq 2,750 †_‡K 3,750 wg.wg.| evsjv‡`‡ki 
evwl©K Ges †gŠmygx e„wócv‡Zi e›U†bi aiY mviv‡`‡k 
Kg‡ewk GKB iKg| MZ 57 eQ‡i evwl©K Mo e„wócvZ cÖwZ 
eQ‡i 4.285 wg.wg. nv‡i e„w× †c‡q‡Q Ges ’̄vwbK eÈb 
†_‡K †`Lv hvq †gŠmygx Ges evwl©K e„wócvZ DfqB †`‡ki 

K) L) 
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†ewkifvM As‡k μgea©gvb nv‡i e„w× cv‡”Q| evsjv‡`‡ki 
`wÿY-c~e© As‡k †gŠmywg e„wócvZ e„w×i nvi me‡P‡q †ewk hv 
eQ‡i cªvq 12 wg.wg. nvi evo†Q| GQvov †`‡ki ga¨ I DËi-
cwðgvÂj ev‡` cªwZwU AÂ‡jB evwl©K e„wócvZ cªwZ `k‡K 
†e‡o‡Q|  
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