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ev›`ievb m`i Dc‡Rjvi Dw™¢` Av”Qv`‡bi weNœZv mbv³Ki‡Y BFAST g‡W‡ji cÖ‡qvM 
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mvims‡ÿc: evsjv‡`‡ki †cÖ¶vc‡U cvnvwo I msiw¶Z ebvÂ‡ji g‡a¨ PÆMÖvg cve©Z¨ AÂj (CHT) GKwU 
¸iæZ¡c~Y© GjvKv, †hLv‡b cwi‡ekMZ fvimvg¨ i¶vq eb f‚wgKv ivL‡Q| M‡elYvq ‡`Lv ‡M‡Q, GB AÂ‡j 
gvbem„ó I cÖvK…wZK Kvi‡Y D‡jøL‡hvM¨ cwieZ©b N‡U‡Q, hvi g‡a¨ i‡q‡Q A‰ea emwZ ¯’vcb, K…wl 
m¤cÖmviY, KvV msMÖn Ges f‚wg `Lj| Gme Kvi‡Y eb DRvo Ges cÖvK…wZK cwi‡e‡ki ¶wZ n‡q‡Q| GB 
cwieZ©b wPwýZ Ki‡Z M‡elYvq wi‡gvU ‡mwÝs Ges wRIMÖvwdK Bbdi‡gkb wm‡÷g (GIS)-Gi mvnv‡h¨ 
Normalized Difference Vegetation Index (NDVI) we‡kølY Kiv n‡q‡Q| GQvov, BFAST (Breaks 

For Additive Season and Trend) g‡Wj e¨envi K‡i mgqwfwËK cwieZ©‡bi cÖeYZv g~j¨vqb Kiv 
n‡q‡Q, hv wbw`©ó mgqmxgvq eb ¶q ev cwieZ©‡bi cÖK…wZ wba©vi‡Y mnvqZv K‡i‡Q| GB g‡Wj wbLyuZfv‡e 
ch©vqµwgK DcMÖn wPÎ we‡køl‡Yi gva¨‡g wc‡·j wfwËK Dw™¢` Av”Qv`‡bi e¨vNvZ mbv³ K‡I †hLv‡b 
†Kvb Z_¨ NvUwZ _v‡K bv| M‡elYvq †`Lv ‡M‡Q, NDVI Gi gvb m‡e©v”P 0.60 †_‡K me©wbgœ -0.36, hv 
2000 ‡_‡K 2024 mvj ch©šÍ mg‡qi g‡a¨ Dw™¢` Av”Qv`‡bi e„w× I nªvm wb‡`©k K‡i| g~jZ 2006, 
2007, 2008 I 2009 mv‡j D‡jøL‡hvM¨ cwieZ©b j¶¨ Kiv ‡M‡Q, †hLv‡b h_vµ‡g 58.05 †n±i, 
94.32 †n±i, 68.40 †n±i Ges 69.30 †n±i GjvKvq f‚wg Av”Qv`‡b e¨vNvZ cwijwÿZ n‡q‡Q| BIC 

I LWZ Gi gvb -50 ‡_‡K -300 †`Lvq †h, g‡WjwU wbw`©ó GjvKv¸‡jvi cwieZ©b wbf©yjfv‡e mbv³ 
Ki‡Z ‡c‡i‡Q| GB cwieZ©‡bi †cQ‡b KviY wn‡m‡e †`Lv ‡M‡Q bMivqY, emwZ m¤cÖmviY, ¯’vbvšÍwiZ 
Pvlvev`, KvV msMÖn Ges Awbqwš¿Z f‚wg e¨e¯’vcbv| ZvB, BFAST g‡WjwU Dw™¢` Av”Qv`‡bi cwieZ©b 
mbv³Ki‡Y Kvh©Ki Ges mswkøó KZ©…c‡¶i Rb¨ fwel¨r cwiKíbv, †hgb f‚wg e¨e¯’vcbv †Rvwbs Ges 
cÖPwjZ AvBb cÖ‡qv‡M Kvh©Ki w`Kwb‡`©kbv w`‡Z m¶g| 

g~jkãt BFAST g‡Wj, NDVI, Dw™¢` Av”Qv`b, wi‡gvU ‡mbwms,  wRIMÖvwdK Bbdi‡gkb wm‡÷g 

 

f‚wgKv 

evsjv‡`‡ki cwi‡ekMZ fvimvg¨ Ges ’̄vbxq RbM‡Yi 
RxweKv PÆMÖvg cve©Z¨ AÂ‡ji (CHT) eb¸‡jvi Dci 
we‡kl K‡i ev›`ievb m`i Dc‡Rjvq A‡bKvs‡k wbf©ikxj| 
weMZ K‡qK `k‡K, GB ebvÂj cÖvK…wZK I gvbem„ó Kvi‡Y 
gvivZ¥K wech©‡qi m¤§yLxb n‡q‡Q, hvi g‡a¨ i‡q‡Q 
¯’vbvšÍwiZ Pvl, eb DRvo Ges Rjevqy cwieZ©b| eb msi¶Y 
I †UKmB e¨e ’̄vcbvi Rb¨ GB wech©‡qi MwZkxjZv ‡evSv 
AZ¨šÍ ¸iæZ¡c~Y©| Dw™¢‡`i ¯̂v ’̄¨ ch©‡e¶‡Yi GKwU Kvh©Ki 
‡KŠkj nj wi‡gvU ‡mwÝs cÖhyw³ Ges Gi mv‡_ mswkøó 
Normalized Difference Vegetation Index (NDVI) 

m~PK| GwU Dw™¢‡`i meyRZ¡ cwigvc K‡i Ges eb cwiw ’̄wZi 
GKwU Kvh©Ki m~PK cÖ`vb K‡i (Sumiya et al., 2024)| GB 

M‡elYvq 2000 ‡_‡K 2024 mv‡ji NDVI WvUv we‡kølY 
K‡i eb wech©‡qi MwZkxjZv wba ©viY Kiv n‡q‡Q, ‡hLv‡b 
2003 Ges 2018 mvj‡K cÖavb wech©‡qi eQi wn‡m‡e 
wPwýZ Kiv n‡q‡Q| GQvov, wbw`©ó wc‡·jwfwËK cwieZ©b 
we‡køl‡Yi gva¨‡g 24 eQi mgqKv‡j eb cwiw ’̄wZi cwieZ©b 
D`NvUb Kiv n‡q‡Q| BFAST (Breaks For Additive 

Season and Trend) g‡W‡ji e¨envi `xN©‡gqv`x m¨v‡UjvBU 
WvUv ch©‡e¶‡Yi gva¨‡g Dw™¢‡`i meyRZ¡ D`NvU‡b ¸iæZ¡c~Y© 
f‚wgKv cvjb K‡i| GwU mg‡qi mv‡_ Dw™¢‡`i meyRZ¡ 
ch©‡e¶‡Yi Rb¨ Kvh©Ki GKwU †KŠkj (Verbesselt et al., 

2010)| cÖvK…wZK, gvbem„ó Ges RjevqyMZ KviY¸‡jv 
Dw™¢‡`i Av”Qv`b‡K wbqš¿Y K‡i| 

wek¦e¨vcx 1980 ‡_‡K 1990 mv‡ji g‡a¨ µgea©gvb nv‡i 
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MÖx®§gÛjxq eb aŸsm I AebwZ N‡U‡Q (Keenan et al., 

2015; Langner et al., 2018)| eb msi¶‡Y Dw™¢` 
Av”Qv`‡bi cwieZ©b ‡evSv AZ¨šÍ ¸iæZ¡c~Y©, KviY GwU eb 
aŸsm, Ae¶q Ges cybiæ×vi cÖwµqvi mv‡_ m¤úwK©Z| 
NDVI myPK eb wech©q wbix¶‡Yi Rb¨ AZ¨šÍ Kvih©Ki, 
KviY GwU meyR‡Z¡i cwieZ©b wba©viY Ki‡Z cv‡i hv eb 
DRvo ev cybiæ×vi cÖwµqvi mv‡_ m¤úwK©Z| MÖx®§gÛjxq 
eb¸‡jvi ¸iæZ¡ m¤ú‡K© GKwU M‡elYv mshy³ Kiv cÖ‡qvRb| 
MÖx®§gÛjxq eb Rxe‰ewPÎ msi¶Y, ˆewk¦K Rjevqyi 
w ’̄wZkxjZv Ges †gŠwjK ev¯ÍyZvwš¿K †mev¸‡jvi Rb¨ 
Acwinvih©| Z‡e, gvbem„ó Kvh©µg (†hgb: KvV AvniY I 
K…wl m¤cÖmviY) Ges cÖvK…wZK `y‡h©vM (†hgb: f‚wgam I 
N~wY©So) MÖx®§gÛjxq eb¸‡jvi Dci µgea©gvb ûgwK m„wó 
Ki‡Q| Dw™¢‡`i Av”Qv`‡bi †UKmB msi¶Y I e¨e ’̄vcbv 
‡KŠkj ev Í̄evq‡bi Rb¨ GB wech©q ch©‡e¶Y Kiv Riæwi| 

evsjv‡`k GKwU †QvU `w¶Y Gkxq †`k, †hLv‡b RvZxq 
ebf‚wgi 44% AÂj MÖx®§gÛjxq eb Øviv Av”Qvw`Z Ges 
2016 mv‡ji wnmv‡e †`‡ki †gvU f‚wgi 10.96% 
MÖx®§gÛjxq †iBb d‡i‡÷i AšÍf©y³ (Islam et al., 2014)| 
evsjv‡`‡ki cÖavb eb¸‡jvI ª̀æZ nªvm cv‡”Q RbmsL¨vi 
AZ¨waK e„w×, `vwi ª̀¨, R¡vjvwb KvV, PviYf‚wg I AvmevecÎ 
Kv‡Vi msKU, Ryg Pvl, AwZwi³ KvV AvniY, f‚wg `Lj, 
RbemwZ m¤úªmviY, bMivqb Ges `ye©j eb e¨e ’̄vcbv 
c×wZi Kvi‡Y (Hossen et al., 2019)| f‚wg Av”Qv`b 
(Land cover) c„w_exi f‚-c„‡ôi †fŠZ ˆewkó¨ wb‡ ©̀k K‡i 
Ges f‚wg e¨envi (Land use) ej‡Z gvby‡li Øviv K…wl, 
bMivqb I wkívq‡bi Rb¨ f‚wgi e¨envi †evSvq, hv G‡K 
Ac‡ii mv‡_ m¤úwK©Z (Kaul & Ingle, 2012)| Dw™¢‡`i 
¯^v¯’¨ I ebf‚wgi cwieZ©b ch©‡e¶‡Y NDVI GKwU 
e¨vcKfv‡e e¨eüZ wi‡gvU †mwÝs c×wZ, hv „̀k¨gvb I 
wbqvi-Bbd«v‡iW †e‡Ûi cÖwZdjb we‡kølY K‡i Dw™¢` 
ev‡qvgvm I meyR‡Z¡i cwieZ©b wbiƒcY K‡i (Tucker, 

1979)| MÖx®§gÛjxq eb M‡elYvq NDVI -Gi Kvh©KvwiZv 
wewfbœ M‡elYvq cÖgvwYZ n‡q‡Q, †hgb Asner et al. (2005)  
AvgvR‡b eb aŸsm mbv³Ki‡Y, Ges DeFries et al. (2007) 

`w¶Y-c~e© Gwkqvq K…wl m¤úªmviY wbix¶‡Y NDVI e¨envi 
K‡i‡Qb| evsjv‡`‡k c~e©eZ©x M‡elYv¸‡jv‡Z cve©Z¨ PÆMÖvg 
eb Av”Qv`b cwieZ ©‡bi †¶‡Î wewfbœ wi‡gvU †mwÝs †KŠkj 
cÖ‡qvM Kiv n‡q‡Q (Rahman et al., 2017)| eb Av”Qv`b 
cÖvK …wZK, gvbem„ó Ges RjevqyMZ wewfb œ Dcv`vb Øviv 
cÖfvweZ GKwU ¸iæZ¡c~Y© Rxe‰eÁvwbK cÖwµqvi mv‡_ mshy³, 

†hLv‡b k¦mb, ev®úxfeb I mv‡jvKms‡kølY Dw™¢‡`i e„w× 
Ges ¯’vwbK cwieZ©‡bi mv‡_ mivmwi m¤úwK©Z (McCall & 

Bishop-Hurley, 2003)|  

wewfbœ M‡elYvq wi‡gvU †mwÝs, we‡klZ NDVI e¨envi K‡i 
eb aŸsm, Ae¶q I cybiæ×v‡ii cÖwµqv we‡kølY Kiv 
n‡q‡Q| Z‡e evsjv‡`‡ki we‡klZ ev›`ievb m`i Dc‡Rjvi 
NDVI -wfwËK `xN©‡gqvw` eb cwieZ©b wbix¶v 
Zzjbvg~jKfv‡e mxwgZ| GB M‡elYvq 2000 †_‡K 2024 
mv‡ji g‡a¨ eb Av”Qv`b cwieZ©b mbv‡³ NDVI I 
BFAST g‡Wj e¨envi Kiv n‡q‡Q, †hLv‡b m¨v‡UjvBU wPÎ, 
¸Mj Av_© BwÄb cø¨vUdg© Ges wc‡·j-wfwËK we‡kølY cÖ‡qvM 
Kiv n‡q‡Q|  

M‡elYvi j¶¨ I D‡Ïk¨  

GB M‡elYvi j¶¨ n‡jv BFAST g‡Wj cÖ‡qv‡Mi gva¨‡g eb 
wech©‡hi gvÎv kbv³KiY I Gi cwieZ©‡bi w`K wba©viY| 

1) NDVI Bb‡W· cÖ‡qv‡Mi gva¨‡g Mo (mean) Ges 
†fwi‡qÝ (variance) MbYvc~e©K c~e©eZ©x eQi wn‡m‡e 
2003, 2010 Ges 2018 mv‡ji Dw™¢` Av”Qv`‡bi e¨vNvZ 
wPwýZKiY| 

2) 2000 †_‡K 2024 mv‡ji ch©vqµwgK WvUv e¨envi K‡i 
wc‡·j-wfwËK we‡køl‡Yi gva¨‡g Dw™¢¾ Av”Qv`‡bi gvb 
(Magnitude), cwieZ©‡bi w`K (trend), Ges wPwýZ Ki‡Yi 
eQi (year of detection) mbv³KiY| 

M‡elYv GjvKv 

ev›`ievb †Rjv evsjv‡`‡ki `w¶Y-c~e©vÂ‡ji cve©Z¨ PÆMÖvg 
GjvKvi GKwU Ask, hvi AšÍM©Z ev›`ievb m`i Dc‡Rjv 
DË‡i iægv, cwð‡g jvgv, `w¶‡Y wgqvbgv‡ii mxgvbv Ges 
c~‡e© cve©Z¨ PÆMÖv†gi cvnvwo f‚-cÖK…wZi mv‡_ mxgve×| wPÎ 
1 †_‡K †`Lv hvq, AÎ GjvKvi Ae ’̄vb 210 55' †_‡K 
22022' DËi A¶vsk Ges 920 08' †_‡K 920 20' 
c~e© `ªvwNgvsk| G AÂ‡ji D”PZv cÖvq 300 †_‡K  1,000 
wgUvi, f‚-cÖK…wZ g~jZ evjyKYv wkjv, †kj I Ks‡Møvgv‡iU 
Øviv MwVZ, hv el©vKv‡j ¶qcÖeY (Islam et al., 2014)| 
cvnvwo b`x I Lv‡ji g‡a¨ mv½y b`x Ab¨Zg cÖavb Rjc_, 
hv K…wl, †mP Ges emwZ ’̄vc‡b ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| 
Rjevqy µvšÍxq †gŠmywg, evwl©K Mo e„wócvZ cÖvq 3,500 
wgwg, MÖx®§Kv‡j ZvcgvÎv 30-350 Ges kx‡Z 15-200 
_v‡K, Mo Av ª̀©Zv mviv eQi 80% Gi †ewk| 

 



ev›`ievb m`i Dc‡Rjvi Dw™¢` Av”Qv`‡bi weNœZv mbv³Ki‡Y BFAST g‡W‡ji cÖ‡qvM 

89 

 

wPÎ 1 t M‡elYv GjvKv ev›`ievb m`i Dc‡Rjv|  [Drm: †jLK KZ©„K msKwjZ, 2025] 

 
mgy ª̀ mgZj †_‡K D”PZvi Kvi‡Y GjvKv Zzjbvg~jK kxZj 

I AwaK e„wócvZcÖeY, hv ˆewPÎ¨gq gvB‡µvK¬vB‡gU ˆZwi 

K‡i| cÖavb e„¶ cÖRvwZi g‡a¨ Swintonia floribunda, 

Dipterocarpus turbinatus (MR©b) Ges Artocarpus 

chaplasha (Pvcvwjk) D‡jøL‡hvM¨| GQvov Bambusa tulda 
euvk cÖRvwZ ’̄vbxq A_©bxwZ I ms¯‹…wZ‡Z ¸iæZ¡c~Y© Ae`vb 

iv‡L (Hossen et al., 2019)| cvnvwo Xvj I DcZ¨Kvq 
wPimeyR I Avav-wPimeyR eb we`¨gvb| Ryg Pvl G AÂ‡ji 

cÖPwjZ K…wl c×wZ, hv eb DRvo I f‚wg¶‡qi KviY n‡jI 
wKQz GjvKvq cybtebvqb Kvh©µg Pvjy i‡q‡Q, hv eb 

cybiæ×v‡i mnvqK| 

DcvË I M‡elYv c×wZ 

GB M‡elYvq cve©Z¨ PÆMÖv‡gi ev›`ievb m`i Dc‡Rjvi eb 
wech©‡qi MwZkxjZv we‡køl‡Yi Rb¨ `xN©‡gqv`x wi‡gvU 
‡mwÝs DcvË Ges we‡kølY c×wZ e¨envi Kiv n‡q‡Q| 
MODIS (Moderate Resolution Imaging 

Spectroradiometer) DcvË GKai‡Yi nvBcvi †Ug‡cvivj 
gWv‡iU †iRy‡jkb DcvË hv Dw™¢‡`I ¯’vwbK Ges KvwjK 
cwieZ©‡bi †ÿ‡Î e¨vcKfv‡e e¨eüZ nq| MODIS wfwËK 

NDVI DcvË GB M‡elYvi g~j wfwË wn‡m‡e e¨eüZ n‡q‡Q, 
hv 2000 †_‡K 2024 mv‡ji g‡a¨ msM„nxZ 563wU DcMÖn 
wPÎ we‡køl‡Yi gva¨‡g Dw™¢‡`i Av”Qv`b cwieZ©‡bi aiY 
eyS‡Z mnvqZv K‡i| MODIS NDVI DcvË Google 

Earth Engine (GEE) wfwËK DcvË AvK©vBf ‡_‡K msMÖn 
Kiv n‡q‡Q hv NASA LP DAAC †_‡K mieivnK…Z, hvi 
¯’vwbK †i‡RvwjDkb 250 wgUvi Ges we¯Í…Z ebf‚wgi cwieZ©b 
ch©‡eÿ‡Yi Rb¨ Dchy³| eb wech©‡qi aiY I mgqKvj 
wPwýZ Kivi Rb¨ BFAST (Breaks For Additive Season 

and Trend) g‡Wj A¨vjMwi`g e¨envi Kiv n‡q‡Q| 
BFAST g‡Wi n‡jv GKwU kw³kvjx UvBg-wmwiR 
†eªKc‡q›U mbv³KiY c×wZ, hv Dw™¢‡`i meyR‡Z¡i 
`xN©‡gqv`x cwieZ©b I nVvr NwUZ cwieZ©b kbv³ Ki‡Z 
Kvh©Ki|  

M‡elYv c×wZ PviwU cÖavb av‡c wef³| cÖ_gZ, MODIS 

NDVI DcvË msMÖn I cÖwµqvKiY Kiv n‡q‡Q hv‡Z Dcv‡Ëi 
¯’vwqZ¡ I wbf©yjZv wbwðZ Kiv hvq| wØZxqZ, BFAST 

A¨vjMwi`g cÖ‡qv‡Mi gva¨‡g NDVI †eªKc‡q›U I †UªÛ 
we‡kølY Kiv n‡q‡Q, hv wbw ©̀ó mgqKv‡j eb wech©‡qi gvÎv 
wba©viY K‡i| Z„ZxqZ, djvdj we‡kølY K‡i NDVI-Gi 
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Mo, ˆewPÎ¨ I cwieZ©‡bi ZxeªZv wbY©q Kiv n‡q‡Q| PZy_©Z, 
Bayesian Information Criterion (BIC), Liu-Wu-Zidek 

(LWZ), Residual Sum of Squares (RSS) c×wZ e¨envi 
K‡i g‡Wj Kvh©KvwiZv hvPvB K‡i M‡elYvi djvd‡ji 
wbf©i‡hvM¨Zv hvPvB Kiv n‡q‡Q| GB M‡elYv eb wech©‡qi 
mgqMZ I ‡fŠ‡MvwjK ˆewkó¨ wPwýZ Ki‡Z wc‡·j-wfwËK 
we‡kølY e¨envi K‡i‡Q, hv wbw`©ó GjvKvq Dw™¢‡`i cwieZ©b 
m¤ú‡K© we¯ÍvwiZ Z_¨ cÖ`vb K‡i|  

BFAST g‡W‡ji Dcv`vb mg~n 

Breaks For Additive Season and Trend (BFAST) 
g‡Wj GKwU mgq-mvwi we‡kølY c×wZ, hv we‡klfv‡e 
cwi‡ekMZ Z‡_¨i cwieZ©b wba©vi‡Yi Rb¨ ˆZwi Kiv 
n‡q‡Q| we‡kl K‡i NDVI-Gi g‡Zv Dw™¢‡`i m~PK 
we‡køl‡Yi Rb¨ GwU AZ¨šÍ Kvh©Ki| BFAST g‡W‡ji g~j 
ˆewkó¨ n‡jv GwU GKwU UvBg wmwiR‡K †UªÛ, wmmbvj Ges 
†iwmWyqvj Dcv`v‡b wef³ Ki‡Z cv‡i, hv wi‡gvU †mwÝs 

M‡elYvq KvVv‡gvMZ cwieZ©b wPwýZ Kivi ‡¶‡Î mnvqK 
(Verbesselt et al., 2010a)| BFAST g‡Wj NDVI 

Time-Series DcvË †K wZbwU g~j Dcv`v‡b wef³ K‡i: 

Trend Component- `xN©‡gqv`x cwieZ©b¸‡jv we‡kølY 
K‡i, hv Rjevqy cwieZ©b ev Ab¨vb¨ cwi‡ekMZ Kvi‡Y ax‡i 
ax‡i Dw™¢‡`i cwieZ©b wb‡ ©̀k K‡i| 

Seasonal Component- eQ‡ii wewfbœ mg‡q Dw™¢‡`i e„w×i 
cwieZ©b we‡ePbvq ‡bq, hv cÖvK…wZK FZyMZ cwieZ©‡bi 
Kvi‡Y n‡Z cv‡i|  

Residual Component- †h‡Kv‡bv g‡Wj D™¢ ~Z ‡iwmWyqvj 
wWmwUªweDkb hv UvBg wmwi‡R mbv³ Kiv nq, GwU g~jZ 
g‡Wj Kvh©KvwiZvi mxgve×Zv wb‡ ©̀k K‡i (Verbesselt et 

al., 2010b)| GB wefvRb c×wZi gva¨‡g, eb wech©‡qi g~j 
KviY¸‡jv ‡evSv mnR nq Ges eb cybiæ×v‡ii nvi wba©viY 
Kiv m¤¢e nq|

 

wPÎ 2t BFAST g‡W‡ji Dcv`vb mg~n [Drm t Verbesselt et al., 2010 cieZ©x †jLK cÖYxZ, 2025] 

†eªKc‡q›U kbv³KiY 

BFAST g‡W‡ji me‡P‡q ¸iæZ ¡c~Y© ˆewkó¨ n‡jv GwU 

†eªKc‡q›U A_©vr †h mywbw`©ó eQ‡ii †h mg‡q Dw™¢‡`i 
Av”Qv`‡bi cwieZ©Y n‡q‡Q Zv wPwýZ Ki‡Z m¶g| GB 
g‡Wj †Kej eb DRvo ev cybiæ×v‡ii mgq kbv³ K‡i bv, 
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eis cwieZ©‡bi gvÎvI wba©viY K‡i| cÖwZwU †eªKc‡q‡›U 
NDVI cwieZ©‡bi nvi MYbv Kiv nq, hv eb wech©‡qi 
ZxeªZv wb‡ ©̀k K‡i| D`vniY¯̂iƒc, hw` ‡Kv‡bv wbw ©̀ó mg‡q 
NDVI-G eo ai‡bi nªvm N‡U, Z‡e GwU m¤¢ve¨ e„nr eb 
aŸsm ev cÖvK…wZK `y‡h©vM wb‡`©k K‡i (Housman et al., 
2018)| GB gvÎvMZ we‡køl‡Yi gva¨‡g †Kv‡bv wbw`©ó AÂ‡j 
wK cwigv‡Y eb DRvo n‡q‡Q Ges Gi cybiæ×vi KZUv 
Kvh©Ki n‡q‡Q Zv †evSv mnR nq| GB M‡elYvi djvdj 
wewfbœ cwimsL¨vwbK c×wZ e¨envi K‡i hvPvB Kiv n‡q‡Q, 
hv‡Z BFAST g‡W‡ji wbf©yjZv wbwðZ Kiv hvq| RSS Ges 
BIC cwigvc Kiv n‡q‡Q g‡W‡ji Kvh©KvwiZv mbv³Ki‡Yi 
Rb¨| 

djvdj I Av‡jvPbv 

e· cøU 1 †hLv‡b 2003 mv‡ji Rvbyqvwi †_‡K wW‡m¤^i ch©šÍ 
cÖwZgv‡mi NDVI (Normalized Difference Vegetation 
Index) gvb Dc¯’vcb Kiv n‡q‡Q| NDVI GKwU m~PK hv 
m¨v‡UjvBU  e¨envi K‡i Dw™¢` Av”Qv`‡bi NbZ¡ I ¯̂v ’̄¨ 
wba©viY K‡i| GB gvb 0 †_‡K 1 Gi g‡a¨ _v‡K Ges hZ 
‡ewk gvb, ZZ †ewk meyRZ¡ ev Dw™¢‡`i NbZ¡ ‡evSvq| 

  
(1)  

 
(2) 

 
(3) 

e·cøU 1, 2 I 3 t 2003, 2010 I 2018 mv‡ji NDVI 

Gi gvwmK web¨v‡mi gva¨‡g Dw™¢` Av”Qv`‡bi NbZ¡ I ¯^v¯’¨ 
Dcv ’̄vcb: Rvbyqvwi gv‡m NDVI gvb Zyjbvg~jKfv‡e ‡ewk 
(cÖvq 0.8 Gi KvQvKvwQ), hvi gv‡b n‡jv eQ‡ii ïiæ‡Z 
Dw™¢‡`i NbZ¡ wQj †ewk| Z‡e †deªæqvwi †_‡K †g gvm ch©šÍ 
GB gvb ax‡i ax‡i K‡g †h‡Z †`Lv hvq, Ges †g gv‡m GwU 
me©wbgœ ch©v‡q (cÖvq 0.55) †cŠu‡Q| GwU MÖx®§Kvjxb Livi 
cÖfve ev dmj KvUv msµvšÍ Kvh©Kjv‡ci Kvi‡Y n‡Z cv‡i, 
hvi d‡j meyRZ¡ K‡g hvq| Ryb gv‡m NDVI gv‡bi we¯Í…wZ 
(variance) me©vwaK †`Lv hv‡”Q, A_©vr IB mg‡q wewfbœ 
¯’v‡b Dw™¢‡`i ¯^v‡¯’¨i ZviZg¨ wQj A‡bK ‡ewk| Gi gv‡b 
n‡Z cv‡i wKQy ¯’v‡b el©vKvj ïiæ n‡q MvQcvjv evo‡Z ïiæ 
K‡i‡Q, Avevi wKQy ¯’v‡b GL‡bv ï®‹ Ae ’̄vB weivR Ki‡Q| 
RyjvB ‡_‡K A‡±vei gvm ch©šÍ NDVI gvb `ªæZ e „w× cvq 
Ges AvM÷ †_‡K A‡±vei ch©šÍ mg‡q cÖvq 0.9 Gi Dc‡i 
‡cŠu‡Q| GwU evsjv‡`‡k el©vKv‡j Dw™¢` Av”Qv`b e„w×i dj, 
hLb Dw™¢` NbZ¡ m‡e©v”P ch©v‡q _v‡K| b‡f¤̂i I wW‡m¤̂i 
gv‡m NDVI gvb Avevi mvgvb¨ K‡g hvq, Z‡e Zv GLbI 
Zyjbvg~jKfv‡e D”P gv‡b (cÖvq 0.8 Gi KvQvKvwQ) Ae ’̄vb 
Ki‡Q| GB ev·wPÎwU NDVI-Gi FZywfwËK ZviZg¨‡K 
my›`ifv‡e Dc¯’vcb K‡i| eQ‡ii cÖ_gv‡a© meyRZ¡ Kg‡jI 
el©vKv‡ji AvMg‡bi m‡½ m‡½ Dw™¢‡`i NbZ¡ 
D‡jøL‡hvM¨fv‡e e„w× cvq Ges kx‡Zi AvMg‡b Zv wKQyUv 
K‡g hvq| Ryb gv‡m me©vwaK wePz¨wZ ev variability †`Lv 
†M‡Q, hv †mB mg‡qi †fŠMwjKfv‡e ˆewPÎgq cwi‡ekMZ 
cÖwZwµqv‡K wb‡`©k K‡i| 

Dc¯’vwcZ e·cøU 2, 2010 mv‡ji cÖwZgv‡mi NDVI  gv‡bi 

ZviZg¨ I cÖeYZv wPwÎZ K‡i| Rvbyqvwi gv‡m NDVI-Gi 

Mo gvb Zyjbvg~jKfv‡e †ewk (cÖvq 0.75), hv Rvbvq ‡h 

kxZKv‡jI meyRZ¡ †gvUvgywU fv‡jv wQj| Z‡e ‡deªæqvwi I 
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wPÎ 3 t Dw™¢` Av”Qv`‡bi e¨vNv‡Zi †kÖYxKiY [Drm t 

BFAST g‡Wj †_‡K D™¢~Z Ges cieZ©x †jLK cÖYxZ, 2025] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wPÎ 2 t Dw™¢` Av”Qv`‡bi e¨vNv‡Zi gvb wPÎvqY

gv‡P© GB gvb ax‡i ax‡i K‡g wM‡q 0.55-Gi wb‡P †b‡g hvq, 

hv ï®‹ ‡gŠmy‡gi d‡j Dw™¢` K‡g hvIqvi Bw½Z ‡`q| GwcÖj 

I †g gv‡m NDVI gv‡b wKQyUv DaŸ©MwZ †`Lv hvq, Z‡e GB 

mg‡q wewfbœ ’̄v‡b cv_©K¨ (variance) †ewk wQj, hv wP‡Îi 

IQR (Inter Qurartile Range) Gi we Í̄…Z cwimi †`‡L 

‡evSv hvq| Ryb †_‡K AvM÷ gv‡mi g‡a¨ NDVI gvb 

D‡jøL‡hvM¨fv‡e e„w× †c‡q‡Q Ges †ek we¯Í…wZ (wide 

range) †`Lv ‡M‡Q| GwU wb‡ ©̀k K‡i †h, el©vKvj ïiæ 

nIqvi mv‡_ mv‡_ wewfbœ AÂ‡j Dw™¢` Av”Qv`b ª̀æZ e„w× 

‡c‡Z _v‡K, Z‡e GB e„w×i nvi ¯’vb‡f‡` wfbœ wQj| 

†m‡Þ¤̂i ‡_‡K b‡f¤̂i ch©šÍ NDVI gvb me‡P‡q †ewk, cÖvq 

0.9 Gi KvQvKvwQ ‡cŠu‡Q‡Q, hv wb‡ ©̀k K‡i †h, el©vKv‡ji 

†k‡l MvQcvjv m‡e©v”P Nb‡Z¡ †cŠuQvq| wW‡m¤^i gv‡m gvb 

mvgvb¨ Kg‡jI (cÖvq 0.8), ZeyI Zv w ’̄wZkxj Ae ’̄vq wQj| 

2010 mv‡ji NDVI wPÎ we‡køl‡Y †`Lv hvq †h eQ‡ii 

cÖ_gv‡a© NDVI Kg _vK‡jI el©vKvj †_‡K Dw™¢` NbZ¡ `ªæZ 

e„w× cvq Ges eQi ‡k‡l fv‡jv meyRZ¡ eRvq _v‡K| Ryb 

‡_‡K AvM÷ ch©šÍ mg‡q NDVI-Gi g‡a¨ me©vwaK ZviZg¨ 

j¶¨ Kiv hvq, hv cwi‡ekMZ cv_©K¨ Ges dmjP‡µi 

wfbœZvi cÖwZdjb n‡Z cv‡i| el©vKvj cieZ©x gvm¸‡jv‡Z 

NDVI gv‡b w ’̄wZkxjZv cÖwZdwjZ n‡q‡Q, hv GKwU wPi 

meyR e„‡ÿi Avwa‡K¨i Dcw¯’wZ wb‡ ©̀k K‡i| 
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Dc¯’vwcZ e·cøU 3 G 2018 mv‡ji Rvbyqvwi †_‡K wW‡m¤̂i 

ch©šÍ cÖwZgv‡mi NDVI  gvb Dc¯’vcb Kiv n‡q‡Q| Rvbyqvwi 

gv‡m NDVI gvb Zyjbvg~jKfv‡e A‡bK ‡ewk (cÖvq 0.8), 

hv kxZ †gŠmy‡gI Nb meyRZ¡ wb‡`©k K‡i| †deªæqvwi †_‡K 

GwcÖj ch©šÍ NDVI gv‡b ax‡i ax‡i nªvm ‡`Lv hvq, †hLv‡b 

gvP© gv‡m me©wbgœ †K› ª̀xq gvb (median) wQj cÖvq 0.6-Gi 

wb‡P| †g gv‡m NDVI nVvr †e‡o †M‡Q (cÖvq 0.75), hv 

el©vi AvMgb ev cÖ_g e„wócv‡Zi Bw½Z n‡Z cv‡i| Z‡e Ryb 

gv‡m NDVI gv‡b me‡P‡q †ewk ˆewPÎ¨ (variance) j¶¨ 

Kiv hvq| †K› ª̀xq gvb wQj cÖvq 0.58, wKš‘ me©wbgœ gvb cÖvq 

0.2-Gi wb‡P †b‡g †M‡Q, hv ¯’vb‡f‡` MvQcvjvi Ae ’̄vi eo 

cv_©K¨ wb‡ ©̀k K‡i| RyjvB †_‡K †m‡Þ¤̂i ch©šÍ NDVI ª̀æZ 

e„w× ‡c‡q‡Q Ges AvM÷ I A‡±vei gv‡m Zv 0.9-Gi 

KvQvKvwQ ‡cŠu‡Q †M‡Q| GB mgqwU el©vKv‡ji ga¨ I cieZ©x 

mgq nIqvq meyRZ¡ me‡P‡q †ewk _v‡K| A‡±vei †_‡K 

wW‡m¤^i ch©šÍ NDVI gvb w ’̄wZkxj wQj Ges Lye ax‡i 

K‡g‡Q| wW‡m¤^‡iI NDVI gvb wQj cÖvq 0.8, hv eQ‡ii 

†klfv‡M MvQcvjvi my¯’ Ae ’̄v‡K wb‡`©k K‡i| 2018 mv‡j 

NDVI cÖeYZv ¯úófv‡e †gŠmygwfwËK cwieZ©‡bi cÖwZdjb 

NwU‡q‡Q| Ryb gv‡m me©vwaK ZviZg¨ ev wePz¨wZ wQj, hv el©v 

c~e©eZ©x ˆewPÎgq cwi‡ekMZ Ae ’̄vi cÖgvY enb K‡i| el©vi 

mgq (RyjvB †m‡Þ¤̂i) Ges Zvi cieZ©x gvm¸‡jv‡Z NDVI 

A‡bK ‡ewk I w ’̄wZkxj wQj, hv MÖx®§Kvj I el©vi cÖfve Ges 

ch©vß e„wócv‡Zi Kvi‡Y MvQcvjvi e„w× wbwðZ K‡i| 

(2003, 2010 Ges 2018 mvj) Zyjbvg~jK we‡kølY: 

2003, 2010 Ges 2018 mv‡ji NDVI ‡WUv we‡kølY K‡i 

†`Lv hvq †h cÖwZwU eQ‡iB †gŠmygwfwËK meyR‡Z¡i 

(vegetation) GKwU my¯úó Pµ we`¨gvb| Rvbyqvwi gv‡m wZb 

eQ‡iB Zyjbvg~jKfv‡e D”P NDVI gvb j¶¨ Kiv †M‡Q, 

hvi gv‡b kxZKv‡jI MvQcvjvi NbZ¡ wQj fv‡jv| Z‡e gvP© 

†_‡K †g ch©šÍ mg‡q NDVI ax‡i ax‡i nªvm ‡c‡q‡Q, hv 

evsjv‡`‡k ï®‹ I MÖx®§Kvjxb AvenvIqvi cÖwZdjb| Ryb gv‡m 

cÖwZev‡iB NDVI gv‡b me‡P‡q †ewk ˆewPÎ¨ †`Lv †M‡Q-

we‡kl K‡i 2018 mv‡j, †hLv‡b me©wbgœ Ges m‡e©v”P gv‡bi 

g‡a¨ eo e¨eavb j¶¨ Kiv ‡M‡Q| el©vKv‡ji (RyjvB-

†m‡Þ¤̂i) mg‡q NDVI `ªæZ e„w× cvq Ges m‡e©v”P gv‡b 

†cŠuQvq, hv wbqwgZ e„wócvZ Ges MvQcvjvi cybiæ×vi 

cÖwµqvi mv‡_ mvgÄm¨c~Y©| A‡±vei †_‡K wW‡m¤̂i ch©šÍ 

mg‡q NDVI gvb w ’̄wZkxj †_‡K wKQyUv K‡g G‡jI Zv D”P 

Ae ’̄v‡bB i‡q †M‡Q| wZbwU eQ‡ii g‡a¨ 2018 mv‡j 

el©vKvjxb I cieZ©x mg‡q NDVI m‡e©v”P Ges me‡P‡q 

w ’̄wZkxj †`Lv hvq| mvwe©Kfv‡e, GB Zyjbvg~jK we‡kølY 

†_‡K †evSv hvq †h NDVI m~PK †gŠmygwfwËK cwieZ©‡bi 

m~PK wn‡m‡e AZ¨šÍ Kvh©Ki, Ges mg‡qi mv‡_ mv‡_ wbw`©ó 

eQ‡i cwi‡ekMZ cwieZ©‡bi cÖwZdjb NUvq| 

Dw™¢` Av”Qv`‡bi e¨vNv‡Zi gvb I mbv³Ki‡Yi eQi: 

wPÎ 2 ev›`ievb m`i Dc‡Rjv GjvKvq Dw™¢` ev ebf‚wgi 

e¨vNvZ (Vegetation Disturbance) wbY©‡qi Rb¨ NDVI 

cwieZ©‡bi gvÎv (Magnitude) Zy‡j a‡i‡Q| gvbwP‡Î 

NDVI cwieZ©‡bi gvb m‡e©v”P 0.60 (meyR is) ‡_‡K 

me©wbgœ -0.36 (jvj-Kgjv is) ch©šÍ ‡`Lv‡bv n‡q‡Q, hv 

2000 ‡_‡K 2024 mv‡ji g‡a¨ BFAST g‡W‡ji gva¨‡g 

wbiƒcY Kiv n‡q‡Q| gvbwPÎ we‡kølY Ki‡j †`Lv hvq, 

Dc‡Rjvi †ewkifvM GjvKvRy‡o meyR I njy` is AwaK 

cwigv‡Y Qwo‡q Av‡Q, hv wb‡ ©̀k K‡i mvgvb¨ †_‡K gvSvwi 

gvÎvi NDVI cwieZ©b A_©vr ¯^vfvweK ev nvjKv Dw™¢` 

Av”Qv`‡bi e¨vNvZ N‡U‡Q| we‡kl K‡i †K› ª̀xq I 

`w¶YvÂ‡ji wKQy As‡k Mvp bxj Ges jvj is †`Lv hv‡”Q,  

hv Zxeª Dw™¢` ¶‡qi Bw½Z ‡`q| DËi-c~e© Ges `w¶Y-

c~e©vs‡k Zyjbvg~jK †ewk jvj is cwijw¶Z n‡”Q, hv †mLv‡b 

cwi‡ekMZ Pvc A_ev gvbem„ó Kg©Kv‡Ði (†hgb, K…wl 

m¤cÖmviY, emwZ ’̄vcb, Ryg Pvl BZ¨vw`) d‡j MvQcvjv ev 

ebf‚wgi Nb‡Z¡ D‡jøL‡hvM¨ nªvm wb‡ ©̀k K‡i| 

GB we‡kølY †_‡K aviYv cvIqv hvq ‡h, ev›`ievb m`i 
Dc‡Rjvq mvgwMÖKfv‡e NDVI gv‡b †bwZevPK cwieZ©b 
N‡U‡Q, hv ’̄vbxq ev¯ÍyZ‡š¿i Rb¨ ûgwK¯̂iƒc n‡Z cv‡i| GB 
ai‡bi e¨vNvZ cwi‡ekMZ fvimvg¨ bó Ki‡Z cv‡i Ges 
`xN©‡gqv‡` f‚wgam ev gvwUi ¶q BZ¨vw`i m¤ ¢vebv evov‡Z 
cv‡i| d‡j, GB AÂ‡j †UKmB eb e¨e¯’vcbv Ges 
cybe©bvq‡bi D‡`¨vM MÖnY Riæwi| GB gvbwP‡Îi Z_¨ 
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cwi‡ekMZ ch©‡e¶Y I bxwZwba©vi‡Y mnvqK n‡Z cv‡i| 
ebf‚wgi e¨vNvZ kbv³Ki‡Y BFAST g‡Wj Kvh©Kifv‡e 
e¨eüZ n‡q‡Q Ges GwU fwel¨‡Zi eb msi¶Y cwiKíbvq 
wfwË wn‡m‡e we‡ewPZ n‡Z cv‡i| 

Dc¯’vwcZ wPÎ 3 ev›`ievb m`i Dc‡Rjv Dw™¢` e¨vNvZ 

†kªwYweb¨vm (Vegetation Disturbance Class) wPÎvwqZ 

K‡i‡Q, hv BFAST g‡W‡ji mvnv‡h¨ Dw™¢‡`i cwieZ©‡bi 

aib wba©viY K‡i ˆZwi Kiv n‡q‡Q| G wP‡Î wZbwU †kªwY 

wPwýZ Kiv n‡q‡Q: Dw™¢‡`i †Kvb cwieZ©b nqwb (mv`v is), 

Dw™¢` e„w× †c‡q‡Q (meyR is), Ges Dw™¢` nªvm ‡c‡q‡Q 

(jvj is)| G Dc‡Rjvi AwaKvsk AskRy‡o meyR is 

we`¨gvb, hv wb‡ ©̀k K‡i †h ‡mLv‡b NDVI gvb e„w× 

‡c‡q‡Q, A_©vr AÎ GjvKvq meyRZ¡ ev Dw™¢‡`i NbZ¡ 

†e‡o‡Q| GwU GKwU BwZevPK cwi‡ekMZ cwieZ©‡bi Bw½Z 

†`q, hv nq‡Zv eb msi¶Y, Ryg Pvl nªvm, A_ev cybe©bvqb 

Kvh©µ‡gi dj n‡Z cv‡i| Z‡e jvj i‡O wPwýZ 

GjvKv¸‡jvi cwigvYI D‡jøL‡hvM¨| GB AÂj¸‡jv‡Z 

Dw™¢‡`i NbZ¡ ev meyRZ¡ nªvm †c‡q‡Q, hv cwi‡ekMZ SyuwKi 

j¶Y| Gme GjvKvi g‡a¨ DË‡ii wKQy Ask Ges `w¶Y I 

`w¶Y-c~e©vÂ‡ji we¯ÍxY© RvqMvq Dw™¢` nªvm ¯úófv‡e j¶¨ 

Kiv hv‡”Q| GwU gvby‡li emwZ m¤cÖmviY, K…wl m¤cÖmviY ev 

Ae¨e ’̄vcbvi Kvi‡Y n‡q _vK‡Z cv‡i| mv`v i‡Oi †QvU 

†QvU AÂj¸‡jv wb‡ ©̀k K‡I †h, †mLv‡b D‡jøL‡hvM¨ †Kv‡bv 

cwieZ©b N‡Uwb Ges cwi‡ekMZ Ae ’̄v w ’̄wZkxj i‡q‡Q| 

ev›`ievb m`i Dc‡Rjvq GKw`‡K †hgb wKQy GjvKvq 

cybivq meyRZ¡ wdi‡Q, †Zgwb Ab¨w`‡K wKQy GjvKvq 

Dw™¢‡`i ¶q GLbI ¸iæZi| ZvB AÂjwfwËK cwiKíbvi 

gva¨‡g ¶wZMÖ¯Í GjvKvq cybe©bvqb Ges meyRvqb Kg©m~wP 

ev¯Íevqb AZ¨šÍ Riæwi|  

mviYx 1t Dw™¢` e¨vNv‡Zi †kÖYxKiY Ges Zv‡`i AaxK…Z GjvKv 

Dw™¢‡`i ‡kÖYxKiY GjvKv wc‡·j KvD›U AwaK…Z GjvKv 
(†n±i) 

Dw™¢` (†Kvb cwieZ©b nq 
wb) 1190 107.10 
Dw™¢` (e„w×cÖvß n‡q‡Q) 4019 361.71 
Dw™¢` (n«vmcÖvß n‡q‡Q) 1900 171.00 

[Drmt BFAST g‡Wj †_‡K D™¢~Z Ges cieZ©x †jLK cÖYxZ, 2025] 

mviYx 1 ev›`ievb m`i Dc‡Rjvi Dw™¢` e¨vNvZ ‡kªwYweb¨vm 
Abyhvqx wc‡·j msL¨v Ges `LjK…Z GjvKvi cwigvY 
(†n±‡i) Zy‡j a‡i‡Q| G‡Z ¯úófv‡e †`Lv hv‡”Q, †Kvb 
†kªwYi Dw™¢` cwieZ©b KZUyKy GjvKvi Dci cÖfve †d‡j‡Q| 
Dw™¢` e„w×cÖvß †k ªwY me‡P‡q †ewk GjvKv Ry‡o i‡q‡Q, 
†hLv‡b †gvU 4,019 wc‡·j kbv³ n‡q‡Q hv cÖvq 361.71 
†n±i RvqMv `Lj K‡i‡Q| GwU wb‡`©k K‡I †h, M‡elYv 
GjvKvq meyRZ¡ ev Dw™¢‡`i NbZ¡ D‡jøL‡hvM¨ nv‡i ‡e‡o‡Q, 
hv cwi‡ekMZ „̀wó‡Kv‡Y BwZevPK| Gi wecix‡Z, Dw™¢` 
nªvmcÖvß †kªwY As‡k 1,900 wc‡·j wPwýZ n‡q‡Q, hvi †gvU 
GjvKv 171.00 †n±i| GB Z_¨ Abyhvqx, D‡jøL‡hvM¨ GKwU 
As‡k meyRZ¡ ev MvQcvjvi NbZ¡ nªvm †c‡q‡Q| GwU 
cwi‡ekMZ Aebgb Ges m¤¢ve¨ f‚wg e¨e ’̄vcbv mgm¨vi Bw½Z 
†`q| Ab¨w`‡K, Dw™¢‡` †Kv‡bv cwieZ©b N‡Uwb Ggb wc‡·j 
msL¨v wQj 1,190, hv 107.10 †n±i GjvKvi cÖwZwbwaZ¡ 
K‡i| A_©vr, GB As‡k NDVI m~P‡K D‡jøL‡hvM¨ †Kv‡bv 
cwieZ©b nqwb Ges cwi‡ek w ’̄wZkxj wQj| mvibx 1 Gi 
Z_¨, wPÎ 1 Gi we‡køl‡Yi mv‡_ m½wZc~Y© Ges 
cwimsL¨vbwfwËK Dc¯’vcbvI wbwðZ K‡I †h ev›`ievb m`i 
Dc‡Rjvi GKwU eo As‡k ebf‚wg ev Dw™¢‡`i NbZ¡ e„w× 
†c‡q‡Q, Z‡e G‡¶‡Î wKQy GjvKvq GLbI †bwZevPK 
cwieZ©b Ae¨vnZ i‡q‡Q| GB ai‡bi Z_¨ ’̄vbxq eb 
e¨e¯’vcbv, cybe©bvqb cwiKíbv Ges cwi‡ek msi¶Y †KŠkj 
wba©vi‡Y mnvqK n‡Z cv‡i| 

 

wPÎ 5 t Dw™¢` Av”Qv`‡bi e¨vNvZ mbv³Ki‡Yi mgq D`NvUb  
[Drm t BFAST g‡Wj †_‡K D™¢~Z Ges cieZ©x †jLK cÖYxZ, 2025] 
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wPÎ 5 ev›`ievb m`i Dc‡Rjvq Dw™¢‡`i e¨vNvZ NUvi 
mgqKvj (Year of Vegetation Disturbance Detection) 
wPwýZ K‡i‡Q, hv BFAST g‡W‡ji gva¨‡g NDVI wfwËK 
UvBgwmwiR we‡kølY K‡i ˆZwi Kiv n‡q‡Q| wewfbœ 
mgqKvj‡K wewfbœ i‡O wPÎvwqZ Kiv n‡q‡Q, hv 2005 
‡_‡K 2024 mvj ch©šÍ mgq‡K cuvPwU  ch©v‡q fvM K‡i 
Dc¯’vcb K‡i‡Q|  

wPÎ Abyhvqx, 2005-2008 mgqKv‡j (nvjKv ‡e¸wb is) 
me©vwaK GjvKvq Dw™¢` e¨vNvZ N‡U‡Q| G mg‡q ev›`ievb 
m`i Dc‡Rjvq e¨vcK ebf‚wg ev Dw™¢` ¶q n‡q‡Q, hv 
nq‡Zv Ryg Pvl, emwZi m¤cÖmviY ev KvV msMÖ‡ni d‡j n‡q 
_vK‡Z cv‡i| 2008-2011 (Mvp ‡e¸wb) Ges 2011-2014 
(meyR) mgqKv‡jI h‡_ó cwigv‡Y e¨vNvZ j¶¨ Kiv hv‡”Q, 
hw`I Zyjbvg~jKfv‡e cwigv‡Y Kg| we‡kl K‡i `w¶Y-
cwðg Ges †K› ª̀xq As‡k GB mgqKv‡ji e¨vNvZ Qwo‡q 
i‡q‡Q| 2014-2018 (njy` is) Ges 2018-2024 (Mvp 
ev`vgx is) mgqKv‡j wKQyUv wew”Qbœfv‡e e¨vNvZ N‡U‡Q, 
we‡kl K‡i `w¶YvÂj Ges `w¶Y-c~e©vs‡k| Z‡e GB mg‡qi 
e¨vNvZ c~e©eZ©x mg‡qi Zyjbvq A‡c¶vK…Z Kg| GB we‡kølY 
†_‡K †evSv hvq ‡h, ev›`ievb m`i Dc‡Rjvq cÖavbZ 
2005-2008 mgqKv‡j me©vwaK Dw™¢` e¨vNvZ msNwUZ 
n‡q‡Q Ges mg‡qi mv‡_ mv‡_ e¨vNv‡Zi cwigvY wKQyUv nªvm 
‡c‡q‡Q| GwU nq‡Zv miKvwi eb msi¶Y bxwZgvjv ev ¯’vbxq 
m‡PZbZv e„w×i Kvi‡Y n‡q _vK‡Z cv‡i|  

mviYx 2t eQi wfwËK Dw™¢‡`i e¨vNvZ mbv³KiY Ges Zv‡`i AaxK…Z 
AÂj 

mbv³Ki‡Yi  
eQi 

wc‡·j KvD›U AaxK…Z GjKv  
(‡n±i) 

2005 151 13.59 

2006 645 58.05 

2007 1048 94.32 

2008 760 68.40 

2009 770 69.30 

2010 473 42.57 

2011 485 43.65 

2012 364 32.76 

2013 280 25.20 

2014 194 17.46 

2015 150 13.50 

2016 271 24.39 

2017 430 38.70 

2018 68 6.12 

2019 69 6.21 

2020 87 7.83 

2021 67 6.03 

2022 37 3.33 

2023 35 3.15 

2024 7 0.63 

[Drm t BFAST g‡Wj †_‡K D™¢~Z Ges cieZ©x †jLK cÖYxZ, 2025] 

Dc¯’vwcZ mviwY-2 G ev›`ievb m`i Dc‡Rjvq Dw™¢‡`i 

e¨vNvZ mbv‡³i eQi Abyhvqx †gvU wc‡·j msL¨v Ges mswkøó 

`LjK…Z GjvKv (†n±‡i) Dc¯’vcb Kiv n‡q‡Q| GB Z_¨ 

BFAST g‡W‡ji wfwË‡Z 2005 ‡_‡K 2024 mvj ch©šÍ 

mgqKvj‡K AšÍf©y³ K‡i, hv mg‡qi mv‡_ Dw™¢` cwieZ©‡bi 

MwZcÖK…wZ we‡køl‡Y mnvqK| mviwY we‡kølY K‡I †`Lv hvq, 

2007 mvj wQj me©vwaK e¨vNvZ mbv³K…Z eQi, †hLv‡b 

1,048 wc‡·j Gi gva¨‡g †gvU 94.32 †n±i GjvKv 

e¨vNvZcÖvß wn‡m‡e wPwýZ n‡q‡Q| Gi ciciB 2009 (770 

wc‡·j, 69.30 ‡n±i) Ges 2008 (760 wc‡·j, 68.40 

‡n±i) mvj¸‡jv D‡jøL‡hvM¨ e¨vNv‡Zi mgqKvj wn‡m‡e 

wPwýZ nq| GB mgqKvj (2005-2009) eb DRvo, Ryg 

Pvl m¤cÖmviY ev wbg©vY Kvh©µ‡gi Rb¨ ¸iæZ¡c~Y© cwi‡ekMZ 

Pv‡c fy‡M‡Q e‡j a‡i †bIqv hvq| 2010-2014 mgqKv‡j 

e¨vNv‡Zi cÖeYZv Kg‡Z _v‡K, †hLv‡b cÖwZwU eQ‡ii 

e¨vNv‡Zi nvi †gvUvgywU gvSvwi| D`vniY¯̂iƒc, 2010 mv‡j 

473 wc‡·j (42.57 †n±i) Ges 2013 mv‡j 280 wc‡·j 

(25.20 †n±i) e¨vNvZ mbv³ Kiv n‡q‡Q| GwU nq‡Zv eb 

msi¶Y D‡`¨vM ev cÖvK…wZK cybe©vm‡bi Kvi‡Y n‡q _vK‡Z 

cv‡i| Ab¨w`‡K, 2018 mvj ‡_‡K 2024 mvj ch©šÍ 

mgqKv‡j e¨vNv‡Zi cwigvY AZ¨šÍ Kg, hvi g‡a¨ 2024 

mv‡j gvÎ 7 wc‡·j (0.63 ‡n±i) wPwýZ n‡q‡Q| 

avivevwnKfv‡e K‡g Avmv GB e¨vNvZ cÖeYZv Bw½Z †`q †h 

eb msi¶‡Yi Kvh©µg Kvh©Kifv‡e ev¯ÍevwqZ n‡q‡Q wKsev 

cvnvwo GjvKvq gvbe n Í̄‡¶c wKQyUv nªvm ‡c‡q‡Q| GB 

Z_¨mg~n BFAST g‡Wj I gvbwPÎ we‡køl‡Yi mv‡_ 

m½wZc~Y©fv‡e wbwðZ K‡I †h, ev›`ievb m`i Dc‡Rjvq 

m‡e©v”P Dw™¢` e¨vNvZ 2005 †_‡K 2009 mgqKv‡ji g‡a¨ 

msNwUZ n‡q‡Q Ges cieZ©xKv‡j GB nvi µgvš̂‡q nªvm 

‡c‡q‡Q| mgqwfwËK GB we‡kølY fwel¨‡Zi eb e¨e ’̄vcbv 

cwiKíbv Ges cwi‡ek msi¶Y Kvh©µg cwiPvjbvi Rb¨ 

wb‡`©kbv cÖ`v‡b f~wgKv ivL‡Z mnvqK| 

BFAST g‡W‡ji Kvh©KvwiZv hvPvB 

ev›`ievb m`i Dc‡Rjvq BFAST g‡W‡ji gva¨‡g 

mbv³K…Z Dw™¢` e¨vNv‡Zi wbf©i‡hvM¨Zv I Kvh©KvwiZv 
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g~j¨vq‡bi Rb¨ wewfbœ cwimsL¨vwbK m~PK e¨envi K‡i 

we‡k ølY Dc¯’vcb Kiv n‡q‡Q| GB m~PKmg~‡ni g‡a¨ i‡q‡Q 

BIC, LWZ µvB‡Uwiqb Ges RSS| cÖwZwU m~PKB g‡W‡ji 

wdU‡bm I wbf©yjZv hvPvB‡q ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| 

Dc¯’vwcZ gvbwPÎ I gvb we‡køl‡Yi gva¨‡g g‡Wj KZUv 

wbf©yjfv‡e NDVI wfwËK Dw™¢` e¨vNvZ kbv³ Ki‡Z m¶g 

n‡q‡Q, Zv wbY©q Kiv n‡q‡Q| wPÎ 2 G BFAST g‡Wj 

g~j¨vq‡bi Rb¨ BIC Ges LWZ m~P‡Ki cwieZ©bkxjZv 

Dc¯’vcb Kiv n‡q‡Q| wPÎvq‡bi myweav‡_© ‰`ePqb cÖwµqvi 

gva¨‡g 12,000 wU wc‡·j wm‡j± Kiv n‡q‡Q| GLv‡b X-

A‡ÿ wc‡·j b¤̂i Ges Y-A‡¶ BIC I LWZ Gi gvb 

wPÎvwqZ n‡q‡Q| wP‡Î j¶¨ Kiv hvq †h BIC (c~Y©‡iLv) 

Ges LWZ (we› ỳhy³ †iLv) Gi gvb cÖvq Awfbœ Ges Dfq 

m~PKB GKwU Abyiƒc IVvbvgvi cÖeYZv AbymiY K‡i‡Q| 

BIC Ges LWZ Gi gvb mvaviYZ -100 ‡_‡K -300-Gi 

g‡a¨ IVvbvgv K‡i‡Q, †hLv‡b wKQy †¶‡Î gvb -250-Gi 

wb‡P †b‡g †M‡Q| BIC I LWZ Kg n‡j †mwU wb‡ ©̀k K‡i 

†h g‡Wj mswkøó wc‡·j Dcv‡Ëi Rb¨ Zyjbvg~jKfv‡e 

Dchy³ I wbf©i‡hvM¨fv‡e wdU n‡q‡Q| GKB m‡½ wP‡Î †`Lv 

hvq ‡h D”P wc‡·j b¤̂‡ii †¶‡Î BIC Ges LWZ Gi gvb 

A‡c¶vK…Z †ewk n‡q‡Q, hv wb‡`©k K‡i ‡h Hme AÂ‡j 

g‡Wj Zyjbvg~jKfv‡e fv‡jv wdU n‡q‡Q| GB m~PKØ‡qi 

cÖvq Awfbœ aviv Ges cvi¯úwiK mvgÄm¨Zv BFAST g‡W‡ji 

¯’vwqZ¡ Ges wbf©i‡hvM¨Zv wbwðZ K‡i| 

 

wPÎ 6t BIC, LWZ m~P‡Ki gva¨‡g BFAST g‡Wj g~j¨vqb Ges 
Gi wbf©i‡hvM¨vZv wbwðZKiY  

[Drm t BFAST g‡Wj †_‡K D™¢~Z Ges cieZ©x †jLK cÖYxZ, 2025] 

Dfq m~P‡Ki IVvbvgv ¯̂vfvweK Ges cÖeYZv-wfwËK, hv 

BFAST g‡Wj KZ©…K UvBg wmwiR Dcv‡Ë †eªK I cÖeYZv 

aivi m¶gZv cÖgvY K‡i| wPÎ 3-G BFAST g‡W‡ji 

Kvh©KvwiZv RSS m~P‡Ki gva¨‡g Dc¯’vcb Kiv n‡q‡Q| 

RSS n‡jv cÖK…Z gvb Ges g‡Wj Øviv c~e©vbygvbK…Z gv‡bi 

ga¨Kvi cv_©‡K¨i eM©d‡ji †hvMdj| GB m~P‡Ki gvb hZ 

Kg nq, g‡Wj ZZ fv‡jvfv‡e DcvË wdU Ki‡Z m¶g nq| 

 

wPÎ 7t RSS m~P‡Ki gva¨‡g BFAST g‡Wj g~j¨vqb Ges Gi 
wbf©i‡hvM¨vZv wbwðZKiY [Drm t BFAST g‡Wj †_‡K D™¢~Z Ges 
cieZ©x ‡jLK cÖYxZ, 2025] 

wP‡Î ‡`Lv hvq †h RSS Gi gvb wc‡·j b¤^i Abyhvqx 
wewfbœZv cÖ̀ k©b K‡i‡Q| cÖv_wgK wc‡·j b¤̂i¸‡jv‡Z RSS 
mvaviYZ 1.0-Gi wb‡P wQj, hv wb‡ ©̀k K‡i †h Hme GjvKvq 
g‡W‡ji c~e©vbygvb h‡_ó wbf©yj wQj| Z‡e wc‡·j b¤̂i 
8000-Gi ci †_‡K RSS gvb 1.5-Gi E‡aŸ© P‡j hvq Ges 
wKQy ‡¶‡Î 2.0 †Z ‡cŠuQvq| GB djvdj †_‡K †evSv hvq †h 
wc‡·j b¤̂i e„w×i m‡½ m‡½ wKQy AÂ‡j g‡Wj cvid‡g©‡Ýi 
wbf©yjZv nªvm †c‡q‡Q| Dc‡iv³ m~PK we‡kølY †_‡K †`Lv 
hvq †h BFAST g‡Wj AwaKvsk †¶‡Î Kvh©Kifv‡e UvBg 
wmwiR DcvË‡K we‡kølY Ki‡Z †c‡i‡Q Ges cwi‡ekMZ 
cwieZ©‡bi m~¶¥ ms‡KZ kbv³ Ki‡Z m¶g n‡q‡Q| BIC I 
LWZ m~P‡Ki Nwbô m¤úK© g‡W‡ji ’̄vwqZ¡‡K wb‡ ©̀k K‡i| 
m‡e©vcwi, BFAST g‡WjwU GKwU wbf©i‡hvM¨ UvBg wmwiR 
†eªK kbv³Kvix g‡Wj wn‡m‡e KvR K‡i‡Q, hv ebf‚wg ev 
f‚cÖK…wZ cwieZ©‡bi mgqKvj I MwZcÖK…wZ we‡køl‡Y AZ¨šÍ 
Dc‡hvMx| Z‡e AviI wbLyuZ djvd‡ji Rb¨ wbw ©̀ó AÂ‡j 
Dcv‡Ëi gvb hvPvB I AwZwi³ g‡Wj mgš^‡qi cÖ‡qvRb 
i‡q‡Q| 
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Dcmsnvi  

Dc‡iv³ wZbwU m~PK we‡kølY †_‡K ¯úófv‡e †evSv hvq ‡h, 
BFAST g‡WjwU ev›`ievb m`i Dc‡Rjvi AwaKvsk AÂ‡j 
AZ¨šÍ `¶Zvi mv‡_ NDVI wfwËK Dw™¢` e¨vNvZ kbv³ 
Ki‡Z m¶g n‡q‡Q| M‡elYv GjvKvi †ewki fvM Dw™¢` 
wPinwir e„ÿ nIqvq BFAST g‡W‡ji Seasonal 

Component †Zgb GKUv „̀k¨gvb bv n‡jI Ab¨vb¨ 
Dcv`vb¸‡jv Lye fvjfv‡e wdU K‡i‡Q|  BIC Ges LWZ 
m~PKmg~n g‡Wj wd‡Ui ¸Ygvb hvPvB‡q BwZevPK Bw½Z 
w`‡q‡Q Ges RSS m~PK Øviv g‡W‡ji UvBg wmwiR DcvË 
ch©‡eÿ‡Yi wbf©yjZv wbwðZ Kiv n‡q‡Q| hw`I wKQy AÂ‡j 
Zyjbvg~jKfv‡e ỳe©j g‡Wj wdU j¶¨ Kiv ‡M‡Q, ZeyI 
mvwe©Kfv‡e g‡WjwUi Kvh©KvwiZv MÖnY‡hvM¨ Ges M‡elYvi 
D‡Ïk¨ c~i‡Y GwU Kvh©Ki cÖgvwYZ n‡q‡Q| GB we‡kølY 
M‡elYvi djvdj Ask‡K AviI „̀pZv w`‡q‡Q Ges 
fwel¨‡Zi Rb¨ ’̄vwbK I mgqwfwËK cwi‡ekMZ g‡Wwjs‡qi 
c_ myMg K‡i‡Q| GB M‡elYv h_vh_ KZ…©cÿ‡K M‡elYv 
GjvKvi ‡Kvb As‡k Dw™¢` Av”Qv`b †ewk wech©¯Í n‡”Q †mwU 
mbv³KiY c~e©K cÖ‡qvRbxq c`‡ÿc †bqvi †ÿ‡Î ¸iæZ¡c~Y© 
f‚wgKv cvjb Ki‡e|  
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Abstract: Bangladesh's ecological balance and the livelihoods of the local populations 

depend heavily on the vegetation of the Chattogram Hill Tracts (CHT) area. Particularly, in 

Bandarban Sadar Upazila, over the last few decades, vegetation have seen major disruptions 

brought about by both natural and human influences, including shifting farming, 

deforestation, and climate change. Sustainable forest management requires an understanding 

of the dynamics of these disturbances. An effective technique for detecting and evaluating the 

vegetation disturbance over time is the use of remote sensing technologies, particularly the 

Normalized Difference Vegetation Index (NDVI). In this research BFAST model is applied 

for detecting trends in vegetation activity using long-term satellite observations, providing 

insights into its effectiveness and potential in monitoring vegetation Greenness. Besides, this 

model is significant to demarcate pixel based changes of vegetation disturbance using 

continuous observations of satellite imageries without any information gap which has been 

considered as the novelty of this research. There is substantial change in magnitude of NDVI 

occupying the area of 171 hectares where the highest magnitude is -0.36. This vegetation 

disturbance mainly occurred from 2006, 2007, 2008, and 2009 including the area of 58.05 ha, 

94.32 ha, 68.40 ha, and 69.30 ha respectively. BIC and LWZ indicate lower values from -50 

to -300 which prove the better performance of the model for the particular pixel areas where 

disturbance occurred.  This changes might happen due to urban and settlement expansion, 

increase of shifting cultivation, and indiscriminate collection of wood, encroachment, and 

improper land management techniques. Therefor, BFAST model is precisely able to detect the 

vegetation disturbance of the study are and can give a proper guideline to the concerned 

authority to plan future action including land management zoning and application of existing 

legislations. 

Keywords: BFAST model, NDVI, land cover, remote sensing, Geographic Information 

System 


