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mvims‡¶c: D”Pgv‡bi Qwe we‡køl‡Yi gva¨‡g Dw™¢‡`i cªRvwZ kYv³Ki‡Y BDGwf (UAV) bZyb w`M‡šÍi 

D‡b¥vPb K‡i‡Q hv Rxe‰ewPÎ¨ i¶vq ª̀æZ I wbf©yjfv‡e Dw™¢‡`i mve©¶wYK ch©‡e¶‡Y m¶g| M‡elYvwU 

XvKv †Rjvi AšÍM©Z mvfvi Dc‡Rjvi cv_vwjqv BDwbq‡bi AšÍf©y³ 2.1 †n±i GjvKvRy‡o m¤úbœ n‡q‡Q 

hvi wZbcvk Rj‡ewóZ nIqvq Rxe‰ewPÎ¨gq mgx¶v GjvKvwU‡K mn‡RB c„_K Ges MfxiZi we‡kølY 

m¤¢eci K‡i‡Q| Dw™¢`mg~n‡K kYv³Ki‡Yi wbwg‡Ë †WUv msM«n I DcvË we‡køl‡Y Pix4D, Agisoft 

2.1.3, ArcGIS 10.5 Ges ArcGIS Pro 3.1.5 e¨envi K‡i Digital Surface Model (DSM), 

Digital Terrain Model (DTM) wbY©‡qi gva¨‡g f~wgi wfbœ wfbœ D”PZvq Canopy Height Model 

(CHM) Gi gva¨‡g Dw™¢‡`i D”PZv wbY©q Kiv n‡q‡Q| M‡elYvq cªvß 25wU cªRvwZi Dw™¢`mg~‡ni 

D”PZv Ges Bb‡W·¸‡jv ch©v‡jvPbv Ki‡j †`Lv hvq, cªRvwZmg~‡ni D”PZv 2.92 wgUvi †_‡K 13.64 

wgUvi ch©šÍ n‡q _v‡K| cvkvcvwk †SvcSvo ev ¸‡j¥i Green Leaf Index (GLI) 0.27 Ges 

Normalized Green Red Difference Index (NGRDI) 0.37, hv cªvß Dw™¢` cªRvwZmg~‡ni g‡a¨ 

me‡P‡q †ewk| GwU mywcwiqi jvBU wi‡d¬K‡UÝ Ges mv‡jvKms‡kølY ¶gZvi wb‡ ©̀kK, †hLv‡b Avev`x 

Rwgi GLI gvb (0.21) me©wbgœ Ges †LRyi Mv‡Qi NGRDI gvb (0.14) me‡P‡q Kg meyR Av‡jvi 

cªwZdjb Ges Kg mv‡jvKms‡kølY `¶Zvi cªwZdjb| K¨v‡bvwci Ifvij¨vwcs, Mv‡Qi Ici Nb jZv-

cvZvi AveiY, Rjvk‡q ˆkev‡ji Dcw¯’wZ Ges Mv‡Qi Qvqv †¯ú±ªvg Bb‡W·‡K RwUj K‡i ‡Zv‡j| 

mycvwik¸‡jvi g‡a¨ i‡q‡Q UAV †WUv we‡køl‡Yi Gj‡Mvwi`g‡K Av‡iv mnR I DbœZKiY Ges Dw™¢` 

cªRvwZ ch©‡e¶Y I ms‡e`bkxj cwi‡e‡k Rxe‰ewPÎ¨ msi¶‡Yi Rb¨ cª‡qvRbxq bxwZgvjv cªYqb| 

KxIqvW©mg~n: UAV, DSM, DTM, CHM, GLI, NGRDI, cªRvwZ kYv³KiY, Rxe‰ewPÎ¨ msi¶Y, 

evsjv‡`k|

1.0| f~wgKv 

c„w_exRy‡o i‡q‡Q Rxe‰ewPÎ¨gq bvbvb cªRvwZi 

Dw™¢`ivwR (Isbell et al., 2011)| Gme Dw™¢‡`i 

cª‡Z¨‡Ki i‡q‡Q ¯̂Kxq ˆewkó¨ hv bvbvwea c×wZ I 

cªhyw³ e¨venvi Gi gva¨‡g kYv³ Kiv hvq (Hull, 

1976)| ‡Zgwb GKwU cªhyw³ n‡jv BDGwf (UAV), hv 

f~wg †_‡K k~‡Y¨ Ae ’̄vb K‡i D”Pgv‡bi eû-e‡Y©i ev 

gvwë‡¯ú±ªvj Qwe Zyj‡Z m¶g (Mohsan et al., 2022)| 

Gme Qwe Dw™¢` cªRvwZi wewfbœ ai‡bi evwn¨K ˆewkó¨ 

†hgb: AvKvi-AvK„wZ,eY©, f~wgi aiY I eY©vjxi 

cªwZdj‡bi Dci wfwË K‡i cªRvwZmg~n‡K Avjv`v 

Ki‡Z m¶g (Adão et al., 2017)| 

GQvovI `~M©g AÂ‡j, †hLv‡b  †cŠQv‡bv KwVb †mme 

AÂ‡j D”Pgv‡bi Qwe cª`vb I Rxe‰ewP‡Î¨i 

e¨e ’̄vcbvq BDGwf ¸iæZ¡c~Y© f~wgKv cvjb K‡i hv 

Rxe‰ewPÎ¨‡K aŸs‡mi nvZ †_‡K i¶v Ki‡Z mvnvh¨ 

K‡i (Librán-Embid et al., 2020)| GKBmv‡_ GwU 

e¨envi K‡i wewfbœ cªRvwZi Awf‡hvRb Ges cwi‡e‡ki 

ZviZg¨ wbY©q Kiv hvq,hv mgq I A_© mvkªqx 

(Guimarães N et al., 2020)| cª‡Z¨K Dw™¢` cªRvwZi 

e„w×, ‡ivM-evjvB, Ges D”Pdj‡bi e¨e ’̄vcbvq BDGwf 

¸iæZ¡c~Y© f~wgKv cvjb K‡i hv A_©‰bwZK cªe„w×‡Z 

mnvqZv K‡i (Neupane et al., 2021)| Gme myweavi 

gv‡S wKQy AmyweavI i‡q‡Q †hgb- BDGwf AvenvIqvi 
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Dci AZ¨šÍ wbf©ikxj| Av‡jv, evZvm, ‡gN I Qvqvi 

ZviZ‡g¨i d‡j BDGwf msM„nxZ Qwemg~‡ni A¯úóZvi 

`iæY GKBRvZxq Dw™¢‡`i ˆewk‡ó¨i c„_KxKiY 

RwUjZvi m„wó K‡i (Dandois et al., 2015)| GQvovI 

MvQcvjvi †ewk Nb‡Z¡i `iæY A‡bKmgq eY©vwj‡iLvmg~n 

Ifvij¨vc K‡i hv  Dw™¢‡`i fyj †kªwYweb¨vm NUvq (Lin 

et al., 2015)|  

wewfbœ AvenvIqvi AÂ‡j wbw ©̀ó cªRvwZi Dw™¢‡`i Dci 

wfwË K‡i K‡qKwU M‡elYv m¤úbœ n‡q‡Q| AímsL¨K 

M‡elYvq UAV e¨envi K‡i Dw™¢‡`i cªRvwZ 

kYv³Ki‡Yi myweavi Dci Av‡jvKcvZ Kiv n‡q‡Q 

(Ferreira et al., 2015; Zaforemska et al., 2019; Lu et 

al., 2016)| wKš‘ †Kv_vI GKB AÂ‡ji cªwZwU Dw™¢‡`i 

cªRvwZ kYv³KiY †`Lv‡bv nqwb| GQvovI Dw™¢‡`i 

cªRvwZ kYv³Ki‡Y †Kv_vI UAV Gi myweav I Amyweav 

GKB mv‡_ †`Lv‡bv nqwb| djZ eY©vwj‡iLv, f~wgi 

aiY I evwn¨K ˆewk‡ó¨i Dci wfwË K‡i M‡elYv cÎwU 

`ywU D‡Ï‡k¨i Dci Av‡jvKcvZ K‡i‡Q| D‡Ïk¨ ỳwU 

n‡jv- 1. UAV wfwËK Qwe Ges wi‡gvU †mwÝs cªhyw³ 

e¨envi K‡i wfbœ wfbœ ev Í̄yms ’̄v‡b _vKv wewfbœ Dw™¢` 

cªRvwZi wbf©~j kbv³KiY I g~j¨vqb Kiv| 2. UAV 

wfwËK wewfbœ Dw™¢` cªRvwZ kbv³Ki‡Y g~j 

Amyweavmg~n †hgb- Z_¨ cªwµqvRvZKiY, cªvK„wZK 

cªfvemg~n Ges e¨e ’̄vcbvi mxgve×Zv‡K Avg‡j wb‡q 

Gi Kvh©Kix mgvavb Ges Dbœq‡bi m~‡hvMmg~n 

wPwýZKiY| 

2.0| Z_¨m~‡Îi weeiY I Abym„Z Kg©c×wZ 

2.1| mgx¶v GjvKv wba©viY 

M‡elYv Kg©wUi Rb¨ wZbcvk Rj‡Niv e„¶ Av”Qvw`Z 

GKwU ’̄vb‡K wba©viY Kiv n‡q‡Q hv A¶vsk- 23 wWMªx, 

53 wgwbU, 31.439 †m‡KÛ DËi Ges `ªvwNgvsk- 90 

wWMªx 16 wgwbU  15.939 †m‡KÛ c~‡e© Aew ’̄Z| 

wZbcvk Rj‡Niv nIqvq e„¶ Av”Qvw`Z AÂjwU‡K Zvi 

Pvicvk †_‡K mn‡RB Avjv`v Kiv hvq hv M‡elYvwU‡K 

AwaKZi mnR Ges wbf©yj K‡i‡Q| GwU evsjv‡`‡ki 

XvKv †Rjvi AšÍM©Z mvfvi Dc‡Rjvi cv_vwjqv 

BDwbq‡b Aew ’̄Z hv cªvq 2.1 †n±i RvqMv Ry‡o Qwo‡q 

i‡q‡Q| GwU mgy`ªc„ô †_‡K 10.62 wgUvi D”PZvq 

Aew ’̄Z| evsjv‡`k µvwšÍq AÂ‡j Aew ’̄Z nIqvi `iæY 

GLvbKvi evwl©K Mo ZvcgvÎv 30.11 wWMªx †mjwmqvm 

hv evsjv‡`‡ki Mo ZvcgvÎv †_‡K 2.37% †ewk| 

AÂjwU‡Z cªwZeQi M‡o cªvq 74.11 wgwjwgUvi e„wócvZ 

nq (Global Historical Weather and Climate Data, 

2024)| 

 

wPÎ 1: mgx¶v GjvKv hv mvfvi Dc‡Rjvi cv_vwjqv BDwbq‡b 

Aew ’̄Z| [Drm: M‡elK KZ©…K msKwjZ, 2024] 

2.2| DcvË msMªn I we‡kølY c×wZ 

M‡elYv Kg©wU m¤úv`‡bi Rb¨ gvV ch©v‡q cªv_wgK 

DcvË msMª‡ni KvR m¤úv`b Kiv n‡q‡Q| GRb¨ 

wba©vwiZ mgx¶v AÂ‡ji Dci w`‡q gvwë‡¯ú±ªvj 

(RGB) †mÝi mgwš^Z BDGwf DJI Mavic 2 Pro e¨envi 

K‡i g¨vbyqvj c×wZ‡Z wbw ©̀ó d¬vBU c_ wba©viY K‡i 

Wvej wMª‡W 365 wU Qwe msMªn Kiv nq| wØZxq ch©v‡q 

Z_¨ msMª‡ni Kv‡R bvbvwea M‡elYvcÎ ch©v‡jvPbv Kiv 

n‡q‡Q hvi g‡a¨ i‡q‡Q wewfbœ GKv‡WwgK Rvb©vj, 

AvšÍR©vwZK M‡elYvcÎ I cªvmw½K cªKvkbv| Gme †MŠY 

Z_¨  gvwë‡¯ú±ªvj BDGwf (AviwRwe) e¨envi K‡i 

Dw™¢` cªRvwZ kYv³KiY c×wZ Ges bvbvwea ZvwË¡K 

cwiKvVv‡gv m¤̂‡Ü ¸iæZ¡c~Y© aviYv w`‡q‡Q hv cieZ©x‡Z 
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cªv_wgK I †MŠY Z‡_¨i mgš̂‡q e¨vL¨v I we‡kølY Ki‡Z 

mnvqK f~wgKv cvjb K‡i‡Q|   

 

BDGwf g‡Wj- 

Mavic DJI 

2 Pro 

d¬vBU D”PZv- 43.2 wgUvi 

MwZ- 2.5wg/‡m 

dª›U Ifvi‡jwcs- 80% 

mvBW 

Ifvi‡jwcs- 

70% 

K¨v‡giv G‡½j- 90wWwMª 

 

wPÎ 2: d¬vBU c_, hvi gva¨‡g M‡elYv Kg©wU m¤úv`‡bi Rb¨ 

gvV ch©v‡q cªv_wgK DcvË msMª‡ni KvR m¤úv`b Kiv 

n‡q‡Q| 

Drmt Pix4D †_‡K msKwjZ (M‡elK KZ©…K cª`Ë wb‡`©kbv), 2024| 

BDGwf‡K mgx¶v AÂ‡j wb‡q Pix4D Gwcø‡Kkb 

e¨envi K‡i wb‡gœv³ wb‡ ©̀kbv cª`vb K‡i RGB e¨v‡Û 

365wU Qwe msMªn Kiv nq hv cieZ©x‡Z Agisoft 

Gwcø‡Kk‡bi gva¨‡g wewfbœ ’̄v‡b msM„nxZ Qwe¸‡jv‡K 

mgwš̂Z K‡i mgx¶v AÂ‡ji c~Y©v½ A‡_©vB‡gR cª Í̄yZ 

Kiv nq| AZtci PlantNet Gwcø‡Kk‡bi gva¨‡g 

Dw™¢‡`i cªRvwZmg~n‡K gvVch©v‡q kYv³ Kiv n‡q‡Q| 

2.3| Kg©c×wZ 

GB M‡elYvq †WUv msMªn, cªwµqvRvZKiY I we‡køl‡Yi 

Rb¨ Agisoft 2.1.3, Pix4D, ArcGIS 10.5 Ges ArcGIS 

Pro 3.1.5 Uyj e¨envi Kiv n‡q‡Q| cªv_wgK Z_¨mg~n  

gvV ch©‡e¶Y Ges BDGwf KZ©…K M„nxZ Qwe †_‡K 

msMªn Kiv n‡q‡Q hv cªvß †MŠY Z‡_¨i gva¨‡g c~Y©Zv 

†c‡q‡Q| BDGwf KZ©…K cªvß wfbœ wfbœ 365 wU Qwe‡K 

Agisoft 2.1.3 mdUIq¨v‡ii gva¨‡g mgwš̂Z K‡i m¤ú~Y© 

mgx¶v AÂ‡ji A‡_©vB‡gR cª Í̄yZ Kiv nq| AZtci 

GKB mdUIq¨v‡i A‡_©vd‡Uv‡K we‡kølY K‡i DEM I 

DTM m¤^wjZ †WUv‡K ArcGIS Pro 3.1.5 e¨envi K‡i 

CHM wbY©q Kiv nq| GQvovI mgx¶v AÂ‡ji g¨vc 

cª Í̄ywZ, A‡_©vd‡Uv †_‡K Green Leaf Index (GLI) I 

Normalized Green Red Difference Index (NGRDI)  
we‡køl‡Yi Rb¨ ArcGIS e¨envi Kiv n‡q‡Q| me‡k‡l 

ArcGIS Pro e¨envi K‡i cªwZwU Dw™¢` cªRvwZi Rb¨ 

DTM, CHM, GLI I NGRDI Gi Mo gvb wbY©q Kiv 

n‡q‡Q| AZtci Microsoft Excel e¨envi K‡i 

Mªvdmg~n cª Í̄yZ Kiv n‡q‡Q|  

2.4| g‡Wj I Bb‡W· we‡kølY 

mgx¶v GjvKvq wfbœ wfbœ ˆewk‡ó¨i A‡bK¸‡jv Dw™¢` 

cªRvwZ i‡q‡Q| RGB (jvj,meyR,bxj) e¨vÛ e¨envi 

K‡i RGB †fwR‡Ukb Bb‡W· Ges g‡W‡ji gva¨‡g 

Dw™¢‡`i cªRvwZmg~n‡K kYv³ Kiv n‡q‡Q| Bb‡W· I 

g‡Wj¸‡jvi mgxKiYmg~n wbgœiƒct          

Canopy 

Height 

Model 

(CHM) 

CHM = DSM-DTM 

(f~wgi Dc‡i Dw™¢‡`i D”PZv‡K 

Dc¯’vcb K‡i) 

Matese., 2017; 

Mohan et al., 

2017; Wang et 

al., 2021 

Digital 

Surface 

Model 

(DSM) 

(𝑥, 𝑦) = 𝑍 surface (𝑥, 𝑦) 

(f~-c„‡ôi cªK„Z D”PZv 

Dc¯’vcb K‡i, †hLv‡b cªvK„wZK 

I gvbem„ó e Í̄y AšÍf©y³ nq) 

Fu et al., 

2018; Weibel 

et al., 1991 

Digital 

Terrain 

Model 

(DTM) 

DTM(x,y)= Z ground 

(x,y) (f~-c„‡ôi cªK„Z D”PZv 

Dc¯’vcb K‡i, †hLv‡b cªvK„wZK 

I gvbem„ó e Í̄y AšÍf©y³ nq bv) 

Weibel et al., 

1991 

Green Leaf 

Index (GLI) 

GLI  
(Dw™¢‡`i meyR c‡Îi 

cªwZdj‡bi Dci wfwË K‡i 

Dw™¢‡`i ¯̂v¯’¨ I ev‡qvgvm 

wba©viY Kiv nq, hv Dw™¢‡`i 

meyRZvi gvÎv †evSv‡Z mvnvh¨ 

K‡i); ‡hLv‡b, 

R: jvjeY©x cªwZdjb 

G: meyReY©x cªwZdjb 

B: bxjeY©x cªwZdjb 

Hunt et al., 

2013; Fu et 

al., 2014 

Normalized 

Green-Red 

Difference 

Index 

(NGRDI) 

NGRDI   

(bigvjvBRW Mªxb-‡iW 

wWdv‡iÝ Bb‡W· (NGRDI) 

meyR I jvj e¨v‡Ûi cªwZdj‡bi 

cv_©K¨ we‡kølY K‡i Dw™¢‡`i 

meyRZ¡ I ¯^v¯’¨ g~j¨vqb K‡i) 

‡hLv‡b, 

R: jvjeY©x cªwZdjb 

G: meyReY©x cªwZdjb 

Herbei et al., 

2015; Hunt et 

al.,2005 

 

Drm: M‡elK KZ©…K msKwjZ, 2024| 

3.0| djvdj ch©v‡jvPbv 

3.1| f~wgiæc (DTM) I Dw™¢‡`i D”PZv (CHM) 

mgx¶v AÂ‡ji Digital Terrain Model (DTM) 

we‡kølYt BDGwf KZ©…K cªvß Qwei DTM we‡køl‡Y †`Lv 

hvq mgx¶v AÂjwUi Pvicvk wKQyUv wbPy hvi DTM gvb 

2.59 †_‡K 3.51  Ges 3.51 †_‡K 4.44 wgUvi Gi 

g‡a¨| Gici †fZ‡ii w`‡K GwM‡q †M‡j f~wgi D”PZv 

µ‡gB 3.5 †_‡K 4.4 Ges 4.5 †_‡K 5.5 wgUvi  e„w× 
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cvq| gvS eivei Kgjv I jvj i‡Oi AskwU mgx¶v 

GjvKvi f~wgiæ‡ci m‡e©v”P D”PZv‡K wb‡ ©̀k K‡i 

†hLv‡b DTM Gi gvb h_vµ‡g 6.14-7.02 Ges 

7.03-10.02 wgUvi (wPÎ 3)| myZivs,mgx¶v GjvKvwU 

mgZj bq| eis DPy-wbPy f~wgiæc wb‡q MwVZ|Gi 

gv‡Si AskwU Zyjbvg~jK DuPy Ges wKbviv eivei wKQyUv 

Xvjy n‡q ax‡i ax‡i wb‡P †b‡g wM‡q‡Q|

  

wPÎ 3: mgx¶v GjvKvi DTM (evg) I CHM (Wvb) g¨vc| [Drm: M‡elK KZ©…K msKwjZ, 2024]

mgx¶v AÂ‡ji Canopy Height Model (CHM) 

we‡kølY t UAV KZ©…K cªvß Qwei CHM we‡køl‡Y †`Lv 

hvq mgx¶v AÂjwU‡Z wfbœ wfbœ D”PZvi Dw™¢`ivwR 

cwi „̀k¨gvb| Gi G‡Kev‡i DË‡ii As‡ki MvQ¸‡jvi 

D”PZv 8.08 †_‡K 12.69 wgUvi ch©šÍ we Í̄…Z| c~e© Ges 

DËi-c~e© w`‡Ki cvo eivei Zyjbvg~jK †QvU †QvU 

Dw™¢`ivwR we`¨gvb hvi CHM gvb 0.001 †_‡K 

5.245 wgUvi ch©šÍ| `w¶Y c~e© w`‡K Zyjbvg~jK e„nr 

D”PZvi Dw™¢` hvi D”PZv cªvq 5.2-10.49 wgUvi| 
GQvovI cwðg, DËi-cwðg Ges `w¶Y-cwðg cv‡oi 

As‡k i‡q‡Q gvSvwi D”PZvi Dw™¢` hv‡`i CHM gvb 

8.08 wgUvi †_‡K 15.64 wgUvi| GjvKvwUi `w¶Yvsk 

e„nr me e„¶ Øviv mw¾Z hv‡`i CHM gvb 15.64 

†_‡K 21.92 wgUvi| GQvovI AÂjwU‡Z wew”Qbœfv‡e 

bvbvb D”PZvi e„¶ivwR i‡q‡Q hv‡`i CHM gvbI wfbœ 

wfbœ| 

3.2| mgx¶v GjvKvi f~wgiæc Ges e„‡¶i D”PZvi 

cvi¯úwiK m¤úK© 

DTM I CHM Gi Mo gv‡bi Mªvd we‡kølY Ki‡j †`Lv 

hvq Kvgiv½v, ‡ej Ges wkgyj MvQ¸‡jv mgx¶v AÂ‡ji 

f~wgiæ‡ci  me‡P‡q DPyZ A_©vr 7 †_‡K 8 wgUv‡ii 

g‡a¨ Ae ’̄vb K‡i hv‡`i Mo D”PZv h_vµ‡g 9.5, 6.2 

Ges 12.2 wgUvi| †m¸b Ges wjPy MvQ¸wj fywgi 0 

†_‡K cªvq 6 wgUvi ev Zvi wKQy †ewk DuPy ch©šÍ we Í̄…Z 

n‡q‡Q| ‡ewkifvM e„¶ †hgb-Rvg, K`g, wbg, PvjZv, 

Avg, Rvg, QvwZg, euvk Ges ¸j¥mg~n f~wgiæ‡ci 4 

†_‡K 6 wgUvi D”PZvi g‡a¨B Ae ’̄vb K‡i| GQvovI 

mgx¶v AÂ‡ji Z~jbvg~jK bxPy AÂj‡K Avevw` Rwg 

wn‡m‡e e¨envi Kiv nq|  



BDGwf (UAV) e¨envi K‡i Dw™¢‡`i ˆewkó¨ kYv³KiY c×wZmg~n t myweav I Amyweav 

37 

  
wPÎ 4: mgx¶v GjvKvi DTM I CHM Gi m¤úK© m~PK Mªvd [Drm: M‡elK KZ…©K msKwjZ, 2024] 

3.3| †fwR‡Ukb m~PKmg~n 

Green Leaf Index (GLI) t mgx¶v AÂ‡ji cªwZwU 

Dw™¢‡`i meyR Av‡jv cªwZdjbgvÎv wfbœ wfbœ| mgx¶v 

GjvKvi DËi w`‡Ki Dw™¢`mg~‡ni GLI Gi gvb 

Zyjbvg~jK †ewk| G‡`i GLI Gi gvb 0.33-1| 

G‡Kev‡i DË‡i †j‡Ki av‡i Aí wKQy AskRy‡o GLI 

Gi gvb AZ¨šÍ Kg A_©vr -0.99 †_‡K 0.12| c~e©w`‡K 

wKQy Dw™¢`, Aí wKQy Ask Rwg Ges †j‡Ki cvo †N‡l 

miæ jvj wb‡ ©̀wkZ AskwUI Gi AšÍf©y³| gvS eivei 

wKQy Dw™¢‡`i GLI Gi gvb AZ¨šÍ Kg hv mwc©jvKvi 

†iLvi g‡Zv „̀k¨gvb| GQvovI mgx¶v GjvKvi bvbv 

As‡k wew¶ßfv‡e  A‡bK Dw™¢` weivRgvb hv‡`i GLI 

Gi gvb 0.13-0.22| myZivs, mgx¶v GjvKvwU‡Z bvbv 

cªRvwZi Dw™¢` we`¨gvb hv‡`i cª‡Z¨‡Ki Avjv`v 

Avjv`v GLI Gi gvb i‡q‡Q| 

  

wPÎ 5: mgx¶v GjvKvi GLI (evg) Ges NGRDI (Wvb) g¨vc| [Drm: M‡elK KZ©…K msKwjZ, 2024 ]
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Normalized Green Red Difference Index (NGRDI) 
BDGwf †_‡K cªvß B‡gR NGRDI we‡kølY K‡i †`Lv 

hvq mgx¶v GjvKvwU‡Z me Dw™¢‡`i NGRDI gvb mgvb 

bq| A_©vr cª‡Z¨K MvQ mgcwigvY meyR Av‡jvKiwk¥ 

cªwZdjb Ges jvj e‡Y©i Av‡jvKiwk¥ †kvlY Ki‡Q bv| 

mgx¶v AÂjwUi AMªfv‡M NGRDI gvb wKQyUv †ewk 

A_©vr 0.43 †_‡K 0.60| DËi-c~‡e© wZbcvk Rj‡Niv 

f~wgi †QvU GKwU cªjw¤̂Z Ask, Rj‡Nlv  Aí wKQy 

Avevw` Rwg‡Z NGRDI Gi gvb 0.09-0.18|   

G‡Kev‡i DËi w`‡K NGRDI Gi gvb AZ¨šÍ Kg hvi 

gvb -0.99 †_‡K 0.09| GQvovI G‡Kev‡i DËi †_‡K 

c~‡e© †j‡Ki cvo †N‡l `w¶Y Awã miæ jvj AskwU 

NGRDI Gi me©wbgœ gvb‡K wb‡ ©̀k K‡i| ZvQvovI 

wew¶ßfv‡e wewfbœ As‡k bvbvwea NGRDI gv‡bi Dw™¢` 

cwijw¶Z nq|  

3.4| mgx¶v AÂ‡ji wfbœ wfbœ Dw™¢‡`i cªRvwZMZ 

cªwZdjbgvÎv 

mgx¶v GjvKvq i‡q‡Q bvbvwea Dw™¢` cªRvwZ| †jLwPÎ 

ch©‡e¶Y Ki‡j †`Lv hvq ¸j¥mg~‡ni NGRDI Ges 

GLI Bb‡W· Gi gvb me‡P‡q †ewk Ges Zv h_vµ‡g 

0.37 Ges 0.27| A_©vr ¸j¥mg~‡ni meyR Av‡jvi 

cªwZdjb gvÎv Ges jvj Av‡jvi †kvlYgvÎv me‡P‡q 

†ewk| Avev`x Rwgi GLI I †LRyi Mv‡Qi NGRDI 

Bb‡W· Gi gvb me‡P‡q Kg †`Lv hvq| GQvovI 

†ewkifvM Dw™¢` †hgb - KoB, PvjZv, QvwZg , K`g 

BZ¨vw` Mv‡Qi NGRDI Gi gvb 0.25-0.3 Gi g‡a¨ 

Ae ’̄vb K‡i| Ab¨w`‡K †ewkifvM Dw™¢‡`i GLI Gi 

gvb 0.2-0.25 Gi g‡a¨ Aew ’̄Z| Gme e„‡¶i g‡a¨ 

i‡q‡Q †cu‡c, Rviæj, †ej, euvk, wbg BZ¨vw`| d‡j, 

mgx¶v GjvKvi cª‡Z¨K Dw™¢‡`i NGRDI Ges GLI Gi 

gv‡bi ZviZg¨ †_‡K eySv hvq cª‡Z¨K Dw™¢‡`i meyR 

Av‡jvi cªwZdjbgvÎv mgvb bq eis cª‡Z¨K Dw™¢‡`iB 

i‡q‡Q wbR¯̂ Ges ¯̂Kxq gvb hv Zv‡K Ab¨vb¨ Dw™¢` 

†_‡K c„_K K‡i| 

 

 

wPÎ 6: mgx¶v GjvKvi NGRDI Ges GLI Gi m¤úK© m~PK Mªvd| [Drm: M‡elK KZ©…K msKwjZ, 2024]

3.5| DTM, CHM, GLI I NGRDI gv‡bi Dci 

wfwË K‡i Dw™¢` cªRvwZmg~‡ni kYv³KiY 

mgx¶v AÂjwU bvbv ai‡bi Dw™¢` Øviv mw¾Z| Gme 

Dw™¢`‡K g¨vbyqvj c×wZ‡Z kYv³KiY AZ¨šÍ mgq I 

e¨q mv‡c¶| wKš‘ gvwë‡¯ú±ªvj (RGB) BDGwf KZ©…K 

M„nxZ Qwei DTM, CHM, GLI I NGRDI we‡kølY 

K‡i †`Lv hvq cª‡Z¨KwU Dw™¢‡`i Rb¨ G‡`i gvb wfbœ 

wfbœ| Gme gvb‡K GKxf~ZKi‡Yi gva¨‡g Dw™¢`mg~n‡K 

kYv³ Kiv hvq| wb‡gœ cªvß Dw™¢‡`i cªRvwZmg~n‡K 

kYv³ Kiv n‡jvt  
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wPÎ 7: DTM, CHM, GLI I NGRDI gv‡bi Dci wfwË K‡i Dw™¢` cªRvwZmg~‡ni †kªYxwefvM| [Drm: M‡elK KZ©…K msKwjZ, 2024] 
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mviwY 1: cªRvwZ‡f‡` DTM, CHM, GLI I NGRDI Gi gvb 

Species Name DTM CHM NGRDI GLI 

Papaya (‡cu‡c) 4.378928 2.926833 0.276716 0.221862 

Custered Apple (AvZvdj) 4.110052 4.546964 0.325234 0.252771 

Teak (‡m¸b) 6.329116 13.642 0.232162 0.148684 

Date Palm (‡LRyi) 4.416119 5.562603 0.140491 0.105237 

Lychee (wjPy) 6.73111 9.376867 0.244481 0.201187 

Banyan (eU) 2.767683 11.47825 0.28091 0.213274 

Wild Magnolia (WywjPuvcv) 3.620513 5.930298 0.239955 0.178165 

Moringa (mwRbv) 3.69412 4.263022 0.365347 0.264826 

Carambola (KvgivOv) 7.031233 9.505668 0.237072 0.162612 

Bael (‡ej) 7.478019 6.204992 0.271907 0.220381 

Silk Cotton (wkgyj) 6.565051 12.29114 0.306789 0.210691 

Fig (Wygyi) 5.055253 4.034002 0.307249 0.265921 

White Siris (KoB) 5.01282 12.8798 0.295263 0.203831 

Queen Flower (ivYxdyj) 3.149314 5.8305 0.28004 0.216748 

Indian Pepper (evRbv) 5.704885 3.964739 0.333298 0.248635 

Bamboo (euvk) 4.183302 7.128728 0.298031 0.228131 

Mango (Avg) 5.12929 10.5882 0.365259 0.255738 

Devil (QvwZg) 5.816745 12.82426 0.289187 0.204588 

Burnflower (K`g) 4.78298 11.24568 0.292653 0.217276 

Black Plum (Rvg) 5.641453 10.27252 0.317447 0.227975 

Queen's Crape-myrtle (Rviæj) 5.266034 8.925112 0.292265 0.17757 

Neem (wbg) 4.476916 8.747702 0.316783 0.205943 

Elephant Apple (PvjZv) 5.34302 5.441352 0.307102 0.248492 

Cultivated Land (Avev`x Rwg) 3.553168 2.926833 0.21176 0.088936 

Shrubs (¸j¥) 5.14361 4.546964 0.37363 0.279437 

mviwY-1 G 25 cªRvwZi Dw™¢` I f~wgi wewfbœ ˆewk‡ó¨i Zyjbvg~jK we‡kølY Zy‡j aiv n‡q‡Q| [Drm: M‡elK KZ©…K msKwjZ, 2024] 

cªwZwU cªRvwZi Rb¨ DTM, CHM, NGRDI Ges GLI †`Lv‡bv n‡q‡Q| mviwYwU Gme gv‡bi ZviZ‡g¨i mv‡_ Mv‡Qi 

cªRvwZ, AvKvi, KvVv‡gv Ges meyRZvi ZviZg¨ wb‡ ©̀k K‡i| 
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wPÎ 8: weK„Z A‡_©vB‡gR 

Drm: M‡elK KZ©…K msKwjZ, 2024| 

3.6| BDGwf e¨envi K‡i Dw™¢‡`i ˆewkó¨ kbv³Ki‡Y cwijw¶Z Amyweavmg~n 

1| cwi‡ekMZ/ 

AvenvIqvMZ 

KviY 

 

1| evZv‡mi MwZi Kvi‡Y e¨eüZ BDGwf mvgvb¨ 

b‡o †h‡Z cv‡i hv wW÷‡U©W A‡_©vB‡gR ˆZix 

K‡i| wPÎ: 8 Gi bxj Ask Øviv A‡_©vB‡g‡Ri 

weK„wZ‡K eySv‡bv n‡q‡Q| hv wbf©yj Z_¨ cªvwß‡Z 

weNœ NUvq| 

2| mKvj 10.00 Uv, ỳcyi 12.00Uv Ges we‡Kj 

5.00 Uvq BDGwfi Qwe wb‡q †`Lv hvq, mKvj 

Ges we‡K‡j ch©vß Av‡jvi Abycw ’̄wZ‡Z BDGwf 

KZ©…K cªvß Qwei wewfbœ Ask AÜKvi †`Lv hvq hv 

we‡køl‡Y fyj djvd‡ji KviY|  

3| RGB gvwë‡¯ú±ªvj BDGwf NIR e¨v‡Ûi 

Zi½‰`N ©̈ MªnY Ki‡Z cv‡i bv| d‡j 

†K¬v‡ivwd‡ji Dcw ’̄wZ‡Z wewfbœ Dw™¢‡`i 

cªwZdjbgvÎv m~¶¥fv‡e wbiƒcY Kiv m¤¢e nqbv| 

 

2| K¨v‡bvwci 

mwbœ‡ekb 

 

K¨v‡bvwcmg~‡ni g‡a¨ †hme Mv‡Qi K¨v‡bvwci 

D”PZv Zyjbvg~jK Kg †m¸‡jv †ewk D”PZvi 

K¨v‡bvwci wb‡P A‡bKmgq XvKv c‡o hvq| d‡j 

XvKv c‡o hvIqv Zyjbvg~jK Kg D”PZvi MvQwUi 

wewKiYgvÎv cªvwß Ges kYv³KiY cvIqv KwVb 

n‡q c‡o| 

 

 

wPÎ 9: K¨v‡bvwci Ifvi‡jwcs 

[Drm: M‡elK KZ©…K msKwjZ, 2024|] 

3| K¨v‡bvwci 

Ici jZvcvZvi 

AveiY 

K¨v‡bvwci Ici jZvcvZvi Dcw ’̄wZ e„¶RvZxq 

Dw™¢‡`i cvZv¸‡jv‡K wewfbœ RvqMvq Ave„Z K‡i 

iv‡L| d‡j Mv‡Qi cvZvi cªwZdjb cvIqv AZ¨šÍ 

`yiæn n‡q c‡o|  

 

 

  wPÎ 10: K¨v‡bvwci Ici jZvcvZvi Nb AveiY 

[Drm: M‡elK KZ©…K msKwjZ, 2024] 
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4| cvwb‡Z 

meyR i‡Oi 

ˆkev‡ji 

Dcw ’̄wZ 

 

cvwb‡Z ˆkev‡ji Dcw ’̄wZi Kvi‡Y cvwbi iO 

meyR †`Lvq|d‡j RGB BDGwf KZ©…K cªvß Qwei 

GLI I NGRDI we‡køl‡Y KL‡bv KL‡bv GwU 

meyR Mv‡Qi g‡Zv djvdj cª`vb K‡i| 

 

 

  wPÎ 11: cvwb‡Z meyR ˆkev‡ji Dcw¯’wZ 

[Drm: M‡elK KZ©…K msKwjZ, 2024] 

5| cvwb‡Z 

Mv‡Qi Qvqv   

Nb Dw™¢`v”Qbœ GjvKvq wPÎMªn‡Yi mgq, MvQcvjv 

ev DuPy Dw™¢‡`i Qvqv Qwe‡Z A¯^”QZv m„wó K‡i| 

GB A¯̂”QZv BDGwf KZ©…K cªvß Qwe‡Z 

AmvgÄm¨c~Y©fv‡e cª`wk©Z nq hv †WUv we‡køl‡Y 

mgm¨vi D‡ ª̀K K‡i| 

 

  wPÎ bs 12: cvwb‡Z Mv‡Qi Qvqv 

[Drm: M‡elK KZ©…K msKwjZ, 2024] 
4.0| Dcmsnvi   

GB M‡elYvq BDGwf wfwËK wi‡gvU †mwÝs cªhyw³i 

gva¨‡g Dw™¢‡`i cªRvwZ kbv³Ki‡Y D‡jøL‡hvM¨ mvdj¨ 

AwR©Z n‡q‡Q hv BDGwf B‡gR †_‡K DTM, CHM, 

GLI I NGRDI m~PK we‡køl‡Yi gva¨‡g mgx¶v 

GjvKvq Dw™¢‡`i cªRvwZmg~‡ni web¨vm e¨vL¨vi gva¨‡g 

cªZxqgvb nq| GQvovI M‡elYvq cªwZwU Dw™¢‡`i 

DTM, CHM we‡køl‡Yi cvkvcvwk GLI I NGRDI 

m~P‡Ki gvb we‡kølY K‡i cªwZwU Dw™¢` cªRvwZ‡K 

c„_KxKiY Ges kbv³ Kiv n‡q‡Q †hLv‡b cª‡Z¨‡Ki 

gvb wfbœ wfbœ| 

Z‡e BDGwf wfwËK GB c×wZi †¶‡Î †ek wKQy 

mxgve×ZvI i‡q‡Q| ZvB fwel¨Z M‡elYvq wbgœwjwLZ 

welq¸‡jvi Dci Av‡jvKcvZ Kiv †h‡Z cv‡i: 

 

1. Dw™¢` cªRvwZ †kªwYweb¨v‡mi Rb¨ AviI kw³kvjx 

†gwkb jvwb©s A¨vj‡Mvwi`g cª Í̄yZKiY| 

2. NIR mgwš̂Z DbœZ †mÝ‡ii e¨envi| 

3. B‡gR msMª‡ni mgq cwi‡ekMZ cªfve Kgv‡bvi 

Rb¨ w`‡bi wewfbœ mg‡q Ges wewfbœ †gŠmy‡g Z_¨ 

msMªn Kiv| 

ms‡¶‡c, GB M‡elYvq BDGwf e¨envi K‡i Dw™¢‡`i 

ˆewkó¨ kbv³Ki‡Yi myweav Ges mxgve×Zv wb‡q 

¸iæZ¡en Av‡jvPbv Kiv n‡q‡Q| hw`I wKQy mgm¨v 

i‡q‡Q, Z‡e †m¸‡jv cªhyw³MZ Dbœqb Ges mwVK c×wZ 

Aej¤̂‡bi gva¨‡g mgvavb Kiv m¤¢e| GB cªhyw³ ïay 

K„wl Ges Rxe‰ewPÎ¨ msi¶‡YB bq, eis cwi‡ek 

ch©‡e¶Y Ges f~wg e¨e ’̄vcbv‡ZI ¸iæZ¡c~Y© f~wgKv 

cvjb Ki‡Z cv‡i| 
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Abstract: Unmanned Aerial Vehicles (UAVs), added a new dimension in the sphere of 

plant species detection by analyzing high-resolution aerial imagery, enabling rapid and 

accurate monitoring in terms of biodiversity conservation. The study aims to use UAV-

based methodologies for precise species identification, addressing spatial challenges and 

uncovering new geospatial insights for ecological mapping and biodiversity monitoring. 

An area of 2.1 hectares in Pathalia Union, Savar, Dhaka, circumscribed by three-sided 

water bodies, is examined to augment the granularity of ecological discernment. UAV 

data were collected and processed to detect individual plant species by using Pix4D, 

Agisoft 2.1.3, ArcGIS 10.5, and ArcGIS Pro 3.1.5 to create Digital Surface Model 

(DSM), Digital Terrain Model (DTM) to identify Canopy Height Model (CHM) in 

differently elevated topographic zones. Analyzing the vegetation indices and heights, the 

study revealed significant spectral variations across 25 plant species, with elevation 

ranging from 2.59 to 13.64 meters. Shrubs exhibited the highest GLI (0.27) and NGRDI 

(0.37), indicating superior light reflectance and photosynthetic capacity, while cultivated 

land showed the lowest GLI (0.21), suggesting sparse vegetation, and date palm had the 

lowest NGRDI value (0.14), reflecting lower photosynthetic efficiency. Challenges such 

as canopy cover, vine growth, algae, and shadows affected the accuracy of spectral 

indices. Recommendation includes enhancing UAV data interpretation techniques and 

developing policies for monitoring individual species and conserving biodiversity in such 

ecologically sensitive areas. 

Keywords: UAV, DSM, DTM, CHM, GLI, NGRDI, Species Detection, Biodiversity 

Conservation, Bangladesh. 


