
Pf[hn S]c_h]_ Ti^[s, ISSN 2348-1900 (ihfch_) 

 OPEN ACCESS 

ARTICLE HISTORY 

R_]_cp_^: 07 Aoaomn 2024 
A]]_jn_^: 10 S_jn_g\_l 2024 

Ap[cf[\f_ ihfch_ 
V_lmcih 1.0 : 04 O]ni\_l 2024
Version 2.0 : 09 October 2024  

A^^ctcon[l cn`orm[tcon 

P__r r_vc_w: Po\fcmb_l  nb[hem S_]ncih[f E ĉnil 
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A\str[]t 

Ep[jinl[hmjcl[ncih cm [ pcn[f jli]_mm nb[n mo\mn[hnc[ffs momn[chm nb_ 

bs^linb_lg[f \[f[h]_. Tb_ mj[nc[f [h^ n_gjil[f [mm_mmg_hn i` 

_p[jinl[hmjcl[ncih cm ]lcnc][f `il nb_ g[h[a_g_hn i` q[n_l l_miol]_m [h^ 

^lioabn gihcnilcha [n [ l_acih[f m][f_. Sol`[]_ Eh_las B[f[h]_ Afailcnbg `il 

L[h^ (SEBAL) q[m _gjfis_^ ni ]igjon_ ^[cfs []no[f _p[jinl[hmjcl[ncih ch 

nb_ fiq_l Bb[p[hc \[mch omcha L[h^m[n 8 cg[a_ls, q_[nb_l ^[n[ [h^ ^cacn[f 

_f_p[ncih gi^_f. Tb_ mno^s [cg_^ ni [h[fst_ nb_ mj[nc[f [h^ n_gjil[f 

^cmnlc\oncih i` _p[jinl[hmjcl[ncih. Ih [^^cncih, nb_ ch`fo_h]_ i` mol`[]_ 

j[l[g_n_lm mo]b [m mol`[]_ [f\_^i, f[h^ mol`[]_ n_gj_l[nol_, hilg[fct_^ 

^cff_l_h]_ p_a_n[ncih ch^_r [h^ h_n l[^c[ncih `for ih _p[jinl[hmjcl[ncih q[m 

[fmi chp_mnca[n_^. Tb_ l_mofnm l_p_[f_^ nb[n SEBAL _mncg[n_m [al__^ ni 86.5 

j_l ]_hn qcnb j[h _p[jil[ncih. Sol`[]_ _p[jinl[hmjcl[ncih mbiq_^ m_[mih[f 

p[lc[\cfcns qcnb fiq_l l[n_m ^olcha qchn_l [h^ l_]il^_^ g[rcgog 

_p[jinl[hmjcl[ncih ^olcha mogg_l. L[h^ om_ ]f[mm_m mo]b [m `fii^_^ 

p_a_n[ncih [h^ q[n_l \i^c_m q_l_ `ioh^ ni b[p_ bcab_l l[n_m i` g_[h ^[cfs 

_p[jinl[hmjcl[ncih, qb_l_[m \[l_ micf b[^ fiq_l _p[jinl[hmjcl[ncih. N_n 

l[^c[ncih q[m hinc]_^ ni b[p_ [ mcahc`c][hn cgj[]n ih ^[cfs _p[jinl[hmjcl[ncih 

[giha mol`[]_ j[l[g_n_lm. H_h]_, SEBAL ][h jli^o]_ []]ol[n_ 

_p[jinl[hmjcl[ncih _mncg[n_m `il nb_ mno^s [l_[. Mil_ip_l, p_a_n[ncih ]ip_l 

[h^ bs^linb_lg[f ]ih^cncihm mcahc`c][hnfs [ff_]n nb_ mol`[]_ j[l[g_n_lm, 

qbc]b ]ihmc^_l[\fs [ff_]n mol`[]_ _p[jinl[hmjcl[ncih. 

K_ywor^s   

Ep[jinl[hmjcl[ncih; f[h^ ]ip_l; SEBAL; mol`[]_ j[l[g_n_lm 

Intro^u]tcon 

Ep[jinl[hmjcl[ncih cm [ ]lo]c[f ]igjih_hn i` nb_ bs^lifiac][f ]s]f_, 

_h]igj[mmcha micf mol`[]_ _p[jil[ncih [h^ p_a_n[ncih nl[hmjcl[ncih (1, 2). In 

cm [ ]ihnchoiom _h_las `for [giha nb_ bs^limjb_l_, [ngimjb_l_ [h^ 

\cimjb_l_ (3, 4). Ep[jinl[hmjcl[ncih mo\mn[hnc[ffs [ff_]nm nb_ l_^cmnlc\oncih i` 

q[n_l `lig nb_ E[lnb'm mol`[]_ \[]e chni nb_ [ngimjb_l_, nb_l_\s ch`fo_h]cha 

l_acih[f [h^ afi\[f q[n_l \[f[h]_. In b[m \__h hinc]_^ nb[n mcrns j_l]_hn i` 

nb_ jl_]cjcn[ncih cm fimn ni nb_ [ngimjb_l_ nblioab nb_ _p[jinl[hmjcl[ncih 

jli]_mm; biq_p_l, cn q[m `ioh^ ni \_ bcab_l ch [lc^ l_acihm (5). Mil_ip_l, 

_p[jinl[hmjcl[ncih (ET) []nm [m [ g_]b[hcmg `il _h_las nl[hm`_l, l_aof[n_m 

nb_ E[lnb'm mol`[]_ n_gj_l[nol_ [h^ ch`fo_h]_m ]fcg[n_ ^sh[gc]m. Tb_ 

chn_l[]ncih \_nq__h _p[jinl[hmjcl[ncih [h^ inb_l q[n_l ]s]f_ ]igjih_hnm 

oh^_lm]il_m nb_ mcahc`c][h]_ i` _p[jinl[hmjcl[ncih ch momn[chcha q[n_l 
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l_miol]_m [h^ _]imsmn_g b_[fnb. Tb_l_`il_, 

_p[jinl[hmjcl[ncih cm [ ]lcnc][f _f_g_hn ch nb_ afi\[f q[n_l 

]s]f_ [h^ [ e_s j[l[g_n_l `il q[n_l l_miol]_ g[h[a_g_hn, 

bs^lifiac][f gi^_ffcha [h^ [mm_mmg_hn i` ]fcg[n_ ]b[ha_ 

(6). Emncg[ncha _p[jinl[hmjcl[ncih h_]_mmcn[n_m _ffc]c_hn om_ 

i` q[n_l l_miol]_m, _]imsmn_g ]ihm_lp[ncih `il momn[ch[\f_ 

g[h[a_g_hn jl[]nc]_m [h^ ch`ilg_^ ^_]cmcih-g[echa.   

A]]ol[n_ _p[jinl[hmjcl[ncih _mncg[ncih g_nbi^m, 

ch]fo^cha fsmcg_nls, _^^s ]ip[lc[h]_ [h^ _gjclc][f 

g_nbi^m, [l_ _gjfis_^ ni mno^s q[n_l ^sh[gc]m oh^_l 

^cff_l_hn _]ifiac][f ]ih^cncihm. Hiq_p_l, g_nbi^m b[p_ 

m_p_l[f fcgcn[ncihm, mo]b [m \_cha _rj_hmcp_ [h^ f[\ilciom 

[h^ jlipc^cha _mncg[n_m `il mj_]c`c] mcn_ i` fi][ncih. In 

l_mnlc]nm nb_ [jjfc][\cfcns i` mo]b n_]bhcko_m ch f[la_-m][f_ 

gihcnilcha [h^ \li[^_l _hpclihg_hn[f [mm_mmg_hnm, 

jimcha ]b[ff_ha_m ch i\n[chcha ]igjl_b_hmcp_ ^[n[ ip_l 

_rn_hmcp_ l_acihm. In _gjb[mct_m nb_ h__^ `il gil_ `_[mc\f_ 

[h^ ]imn-_ff_]ncp_ g_nbi^m `il []]ol[n_fs _mncg[ncha 

_p[jinl[hmjcl[ncih []limm ^cp_lm_ f[h^m][j_m [h^ f[la_l 

mj[nc[f m][f_m. Sj[nci-n_gjil[f [mm_mmg_hn n_]bhcko_m 

]igjl_b_hmcp_fs [h[fst_ _p[jinl[hmjcl[ncih ^sh[gc]m ip_l 

f[la_l a_ial[jbc][f [l_[m [h^ gofncjf_ ncg_ m][f_m (7). 

R_gin_ m_hmcha n_]bhcko_m chpifp_ m[n_ffcn_m _kocjj_^ qcnb 

ijnc][f [h^ nb_lg[f m_hmilm [h^ [^p[h]_^ gi^_ffcha 

[jjli[]b_m ni _mncg[n_ _p[jinl[hmjcl[ncih [n l_acih[f [h^ 

afi\[f m][f_m (8). In jlipc^_m p[fo[\f_ chmcabnm chni 

_p[jinl[hmjcl[ncih'm mj[nc[f ^cmnlc\oncih [h^ n_gjil[f 

p[lc[\cfcns [h^ `[]cfcn[n_m f[h^ om_ jf[hhcha, q[n_l l_miol]_ 

g[h[a_g_hn [h^ [^[jn[ncih mnl[n_ac_m ni ]fcg[n_ ]b[ha_ 

(9). 

Mil_ip_l, cn _h[\f_m nb_ ]igjon[ncih i` []no[f 

_p[jinl[hmjcl[ncih `il [ l_acih i` chn_l_mn qcnb fcgcn_^ 

alioh^ i\m_lp[ncihm. In b_fjm ni c^_hnc`s [l_[m pofh_l[\f_ ni 

q[n_l mnl_mm [h^ ]ihnchoiomfs gihcnil ]b[ha_m ch 

bs^lifiac][f l_acg_m ip_l ncg_. V[lciom l_gin_ m_hmcha-

\[m_^ ET gi^_fm mo]b [m Sol`[]_ Eh_las B[f[h]_ Afailcnbg 

`il L[h^ (SEBAL), M[jjcha Ep[jinl[hmjcl[ncih [n Hcab 

R_mifoncih qcnb Ihn_lh[fct_^ C[fc\l[ncih (METRIC), 

Angimjb_l_-L[h^ Er]b[ha_ Ihp_lm_ (ALEXI), Scgjfc`c_^ 

Sol`[]_ Eh_las B[f[h]_ (SSEB), Sol`[]_ Eh_las B[f[h]_ 

Ssmn_g (SEBS), _n]. [l_ _gjfis_^ ni [mm_mm nb_ 

_p[jinl[hmjcl[ncih ch nb_ l_]_hn s_[lm (10-12).  

Sol`[]_ Eh_las B[f[h]_ Afailcnbg `il L[h^ cm 

[^p[hn[a_iom ip_l inb_l g_nbi^m ^o_ ni nb_ qc^_ l[ha_ i` 

[jjfc][ncihm, bcab_l []]ol[]s [h^ l_kocl_^ fcgcn_^ alioh^ 

nlonb ]iff_]ncihm (13). Tb_ gi^_f q[m ^_p_fij_^ \s 

B[mnc[[hmm_h, [ jbsmc][f [jjli[]b nb[n _mncg[n_m 

_p[jinl[hmjcl[ncih [m [ l_mc^o[f i` mol`[]_ _h_las \[f[h]_ 

omcha l_gin_ m_hmcha [h^ fi][f g_n_ilifiac][f ^[n[m_nm 

(14). SEBAL cm [ ]iggihfs []]_jn_^ gi^_f ni _mncg[n_ 

_p[jinl[hmjcl[ncih []limm ^cff_l_hn ]iohnlc_m (15). Tb_ 

gi^_f q[m p[fc^[n_^ `il p[lciom l_acihm, [h^ []]ol[]s q[m 

[\ion 85 j_l ]_hn (16, 17). Fil chmn[h]_, nb_ []no[f 

_p[jinl[hmjcl[ncih i` ]ilh q[m [mm_mm_^ \s oncfctcha nb_ 

SEBAL [failcnbg [h^ p[fc^[n_^ ET _mncg[n_m [a[chmn nb_ 

P_hg[h-Mihn_cnb g_nbi^, [ ]f[mmc][f [jjli[]b ch nb_ 

_mncg[ncih i` ]lij _p[jinl[hmjcl[ncih (18). Tb_ `ch^cham 

ch^c][n_^ [ mnliha l_f[ncihmbcj \_nq__h SEBAL-ET 

_mncg[n_m [h^ nb_ P_hg[h-Mihn_cnb g_nbi^ qcnb f_mm liin 

g_[h mko[l_ _llil (1.14). Scgcf[lfs, SEBAL ][h jli^o]_ 

l_fc[\f_ ET _mncg[n_m, qcnb [ ]ill_f[ncih ]i_ffc]c_hn 0.97 

]igj[l_^ ni nb_ P_hg[h-Mihn_cnb g_nbi^ (19). 

Tb_ Liq_l Bb[p[hc \[mch cm ]b[l[]n_lct_^ \s ^cp_lm_ 

_]ifiac][f ]ih^cncihm [h^ _rj_lc_h]_m gi^_l[n_ l[ch`[ff 

[h^ chn_hm_ mol`[]_ _p[jinl[hmjcl[ncih. Ep[jinl[hmjcl[ncih 

jim_m [ mcahc`c][hn cgj[]n ih l_acih[f ]fcg[n_ j[nn_lhm. 

Amm_mmg_hn i` _p[jinl[hmjcl[ncih cm ]lo]c[f `il p[lciom 

[jjfc][ncihm mo]b [m [alc]ofnol[f q[n_l g[h[a_g_hn, 

]fcg[nifias mno^c_m [h^ bs^lifiac][f [mm_mmg_hnm. 

Tb_l_`il_, nb_ mno^s q[m ][llc_^ ion ni [mm_mm nb_ mj[nci-

n_gjil[f ^cmnlc\oncih i` []no[f _p[jinl[hmjcl[ncih omcha nb_ 

SEBAL [failcnbg, p[fc^[n_ nb_ []]ol[]s i` SEBAL ET qcnb 

alioh^ ^[n[ [h^ mno^s nb_ ch`fo_h]_ i` mol`[]_ j[l[g_n_lm 

ih _p[jinl[hmjcl[ncih ch nb_ fiq_l Bb[p[hc \[mch.  

M[t_rc[ls [n^ M_tbo^s 

Stu^y [r_[ 

Tb_ Liq_l Bb[p[hc \[mch, [l_[ m_f_]n_^ `il nb_ jl_m_hn 

mno^s cm [ j[ln i` nb_ C[op_ls \[mch, _h]igj[mmcha g[dil 

j[lnm i` Eli^_ [h^ mig_ j[lnm i` Cicg\[nil_ [h^ Tclojjol 

^cmnlc]nm (Fca. 1). Tb_ mno^s [l_[ cm mcno[n_^ \_nq__h 

f[ncno^_m 11° 15′ [h^ 11° 45′ N [h^ fihacno^_m 77° 0′ E [h^ 

77° 40′ E, ]ip_lcha [ a_ial[jbc][f [l_[ i` 2402 eg2. In 

]igjlcm_m ^cp_lm_ f[h^m][j_m mo]b [m `il_mnm, q[n_l 

\i^c_m, ]lijf[h^m, \[ll_h f[h^ [h^ m_nnf_g_hnm. Tb_ \[mch 

b[m p[lc_^ nijial[jbs l[hacha `lig 154 g ni 1669 g. Tb_ 

l_acih _rj_lc_h]_m [ m_gc-[lc^ ]fcg[n_, qcnb [h [hho[f 

l[ch`[ff i` 666.84 gg [h^ n_gj_l[nol_ l[hacha `lig 22 ni 

42 °C. Tb_ ^cp_lmc`c_^ `_[nol_m mcahc`c][hnfs cgj[]n_^ nb_ 

bs^lifias, [alc]ofnol_ [h^ ip_l[ff _]imsmn_g ^sh[gc]m i` 

nb_ \[mch. 

D[t[ Sour]_s 

L[h^m[n 8 cg[a_ls ]ip_lcha nb_ mno^s [l_[, jl_]cm_fs j[nb 

144 [h^ liq 52, q[m []kocl_^ `lig nb_ Uhcn_^ Sn[n_m 

G_ifiac][f Solp_s (USGS) E[lnb Erjfil_l jf[n`ilg. Ig[a_m 

q_l_ m_f_]n_^ qcnb ]fip_l ]ip_l b[pcha f_mm nb[h 10 j_l 

]_hn ni i\n[ch l_fc[\f_ _p[jinl[hmjcl[ncih _mncg[n_m. 

Scgcf[lfs, Dcacn[f Ef_p[ncih Mi^_f (DEM) ^[n[ qcnb [ mj[nc[f 

l_mifoncih i` 30 g q[m ^iqhfi[^_^ `lig nb_ Sbonnf_ 

R[^[l Tijial[jbc] Mcmmcih (SRTM) ^[n[\[m_, []]_mmc\f_ 

nblioab USGS E[lnb Erjfil_l (Fca. 2). Tb_ m[n_ffcn_ cg[a_ls 

q[m []kocl_^ `il nb_ s_[l 2023 ni [mm_mm nb_ mj[nci-

n_gjil[f ^cmnlc\oncih i` _p[jinl[hmjcl[ncih [h^ nb_ 

ch`fo_h]_ i` mol`[]_ j[l[g_n_lm. M_n_ilifiac][f ^[n[ 

jlipc^_^ \s nb_ Eolij_[h C_hnl_ `il M_^cog-R[ha_ 

W_[nb_l Fil_][mnm (ECMWF) R_[h[fsmcm p5 (ERA5) ^[n[m_n 

q[m om_^ ni i\n[ch _p[jinl[hmjcl[ncih. S_hnch_f 2 f[h^ om_ 

f[h^ ]ip_l qcnb [ mj[nc[f l_mifoncih i` 10 g q[m 

^iqhfi[^_^ `lig nb_ ESRI jf[n`ilg ni [mm_mm nb_ 

_p[jinl[hmjcl[ncih l[n_ i` ^cff_l_hn f[h^ om_ ]f[mm_m (Fca. 

3). 

M_tbo^oloay 

Tb_ Sol`[]_ Eh_las B[f[h]_ Afailcnbg `il L[h^ cm [ qc^_fs 

om_^ gi^_f ^_p_fij_^ \s B[mnc[[hmm_h ch nb_ 1990m. 

So\m_ko_hnfs, cn q[m l_`ch_^ [h^ [^ijn_^ `il p[lciom 

[jjfc][ncihm ch [alc]ofnol_, bs^lifias [h^ ]fcg[nifias. 
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SEBAL gi^_f jlipc^_m _p[jinl[hmjcl[ncih _mncg[n_m \s 

]ig\chcha m[n_ffcn_-^_lcp_^ nb_lg[f ch`l[l_^ cg[a_ls qcnb 

g_n_ilifiac][f ^[n[ [h^ [ ^cacn[f _f_p[ncih gi^_f. In l_fc_m 

ih l_gin_ m_hmcha ^[n[, [^p[hn[a_iom ch [l_[m qcnb fcgcn_^ 

alioh^ i\m_lp[ncihm. SEBAL [failcnbg cm \[m_^ ih nb_ 

jbsmc][f jlch]cjf_ i` _h_las \[f[h]_ [h^ iff_lm [ 

g_]b[hcmnc] oh^_lmn[h^cha i` f[h^-[ngimjb_l_ 

chn_l[]ncihm, qbc]b cm mocn[\f_ `il m]c_hnc`c] l_m_[l]b [h^ 

bs^lifiac][f gi^_ffcha [jjfc][ncihm. In ij_l[n_m \s 

]igjoncha p[lciom _h_las \[f[h]_ ]igjih_hnm mo]b [m h_n 

mif[l l[^c[ncih, m_hmc\f_ b_[n `for, micf b_[n `for [h^ f[n_hn 

b_[n `for. In ][f]of[n_m nb_ chmn[hn[h_iom ET `for `il _[]b 

cg[a_ jcr_f [m [ l_mc^o[f i` mol`[]_ _h_las \[f[h]_ (14). 

Wb_l_  λET  cm nb_ chmn[hn[h_iom f[n_hn b_[n `for (W/g2),  

Rh cm nb_ h_n mif[l l[^c[ncih (W/g2), G cm nb_ micf b_[n `for 

(W/g2) [h^ H cm nb_ m_hmc\f_ b_[n `for (W/g2). Giiaf_ E[lnb 

Ehach_ m]lcjn q[m om_^ ni _r_]on_ nb_ SEBAL gi^_f ni 

i\n[ch ^[cfs _p[jinl[hmjcl[ncih `il nb_ mno^s [l_[. 

N_t r[^c[tcon `lux 

N_n l[^c[ncih `for cm nb_ _h_las [p[cf[\f_ [n nb_ mol`[]_ [h^ 

_rjl_mm_^ ch W/g2. In cm qile_^ ion [m nb_ ^cff_l_h]_ 

\_nq__h ch]igcha [h^ ionaicha l[^c[hn `for_m. N_n 

mol`[]_ l[^c[ncih `for cm i\n[ch_^ [m `iffiqm, 

Fca. 1. M[j i` nb_ mno^s [l_[ 

Fca. 2. DEM i` nb_ fiq_l Bb[p[hc \[mch Fca. 3. LULC i` nb_ mno^s [l_[ 

(Eqn.1) λΕΤ = Rh-G-H 
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(Eqn.2) Rh = (1-α)Rm↓+Rι↓-Rι↑-(1-ɛi) Rι↓ 

(Eqn.3)Rm ↓= GSC r ]imθ r ^l r σmq 

(Eqn.4) ^l = 1+0.033 ]im (DOY r

2π 

365 
) 

(Eqn.5) σmq = 0.75 + 2 r 10-5  r  Z 

(Eqn.6) Rι ↑= εi r ς r T4
m

(Eqn.7) Rι ↓ = ε[ r ς r T4
[

(Eqn.8) ε[  = 0.85 r (-ιhσmq )0.09

(Eqn.9) α = 

αni[  - αj[nb_l[^c[h]_ 

σmq
2 

 

qb_l_, Rm↓ cm nb_ mbilnq[p_ ch]igcha mif[l _h_las nb[n 

l_[]b_m nb_ E[lnb'm mol`[]_ (W/g2), Rι↓ cm nb_ fiha q[p_ 

l[^c[ncih `lig nb_ [ngimjb_l_ ni nb_ E[lnb’m mol`[]_ (W/

g2), Rι↑ cm nb_ nb_lg[f l[^c[ncih _gcnn_^ `lig nb_ mol`[]_ 

(W/g2), α cm nb_ mol`[]_ [f\_^i, ɛо cm nb_ mol`[]_ _gcmmcpcns, 

Gm] cm nb_ mif[l ]ihmn[hn (1367 W/g2), ]imθ cm nb_ ]imch_ i` 

mif[l ch]c^_h]_ [haf_, ^l cm nb_ chp_lm_ mko[l_^ l_f[ncp_ 

_[lnb-moh ^cmn[h]_, Tmq cm nb_ [ngimjb_lc] nl[hmgcmmcpcns, 

DOY cm nb_ ^[sm i` nb_ cg[a_ ch nb_ ]oll_hn s_[l, Z cm nb_ 

_f_p[ncih [\ip_ nb_ m_[ f_p_f, ς cm nb_ Sn_`_h Bifntg[hh 

]ihmn[hn (5.67r10-8 W/g2 K4), Tm cm nb_ f[h^ mol`[]_ 

n_gj_l[nol_ (K), T[ cm nb_ h_[l-mol`[]_ [cl n_gj_l[nol_ (K), 

ɛɑ cm nb_ [ngimjb_lc] _gcmmcpcns, αni[ cm nb_ [f\_^i [n nb_ 

nij i` nb_ [ngimjb_l_ [h^ αj[nb_l[^c[h]_ cm nb_ [p_l[a_ 

`l[]ncih i` mif[l l[^c[ncih \[]em][nn_l_^ \_`il_ cn l_[]b_m 

nb_ E[lnb'm mol`[]_. 

Ih [^^cncih, hilg[fct_^ ^cff_l_h]_ p_a_n[ncih ch^_r 

(NDVI) [h^ f[h^ mol`[]_ n_gj_l[nol_ (LST) q_l_ _mncg[n_^ 

\s omcha nb_ `iffiqcha _ko[ncihm ^olcha nb_ ]igjon[ncih 

i` h_n l[^c[ncih `for,  

qb_l_, ρ4 [h^ ρ3 [l_ l_`f_]ncpcns i` h_[l-ch`l[l_^ [h^ l_^ 

\[h^m, l_mj_]ncp_fs. K1 [h^ K2  [l_ ]ihmn[hnm `il nb_lg[f 

\[h^m, l_mj_]ncp_fs. ɛNB cm nb_ _gcmmcpcns i` h[lliq\[h^, 

[h^ R] cm nb_ ]ill_]n_^ nb_lg[f l[^c[h]_. 

Socl b_[t `lux 

Sicf b_[n `for l_jl_m_hnm nb_ b_[n mnil[a_ l[n_ ch nb_ micf 

^o_ ni nb_ n_gj_l[nol_ al[^c_hn \_nq__h mol`[]_ [cl [h^ 

micf. Tb_ jli]_mm i` ]ih^o]ncih, qbc]b l_mofnm ch nb_ 

nl[hmgcmmcih i` _h_las, ]iggihfs ^lcp_m cn. Sicf b_[n `for 

]ihnlc\on_m mo\mn[hnc[ffs ni nb_ _h_las \[f[h]_, jlcg[lcfs 

[ff_]n_^ \s f[h^ om_ ]ip_l [h^ nijial[jbs. In cm ^cffc]ofn ni 

^_lcp_ nb_ micf b_[n `for ^cl_]nfs [h^ B[mnc[[hmm_h (20) 

mo\m_ko_hnfs jlijim_^ nb_ `iffiqcha _gjclc][f `ilgof[: 

nb_ l[nci i` micf b_[n [h^ h_n l[^c[ncih `for_m. 

S_nsc\l_ b_[t `lux 

S_hmc\f_ b_[n `for ch^c][n_m nb_ l[n_ i` b_[n fimm ni nb_ 

[ngimjb_l_ \s ]ih^o]ncih [h^ ]ihp_]ncih ^o_ ni nb_ 

n_gj_l[nol_ ^cff_l_h]_ \_nq__h nb_ [cl [h^ nb_ E[lnb'm 

mol`[]_. In cm g[chfs ^_n_lgch_^ \s mol`[]_ n_gj_l[nol_ 

al[^c_hn, lioabh_mm [h^ qch^ mj__^. In cm ][f]of[n_^ [m 

`iffiqm (21), 

qb_l_, ρ[cl ^_hin_m [cl ^_hmcns (ea/g3), Cj cm nb_ mj_]c`c] 

b_[n i` nb_ [cl (1004 J/ea/K), ^T [h^ l[b [l_ nqi ohehiqh 

`[]nilm l_jl_m_hn nb_ n_gj_l[nol_ ^cff_l_h]_ \_nq__h nqi 

b_cabnm (Z1 [h^ Z2) [h^ [_li^sh[gc] l_mcmn[h]_ ni nb_ b_[n 

nl[hmjiln (m/g), l_mj_]ncp_fs. ^T cm ]igjon_^ omcha nqi 

[h]bil jcr_fm, viz. bin [h^ ]if^ jcr_fm. Tb_ ]if^ jcr_f 

ch^c][n_m nb_ jcr_f i` nb_ q_ff-cllca[n_^ ]lij qcnb `off 

p_a_n[ncih ]ip_l [h^ nb_ bin jcr_f l_jl_m_hnm \[l_ micf 

qb_l_ λET cm [mmog_^ ni \_ t_li. Mil_ip_l, [ fch_[l 

]ill_f[ncih \_nq__h ^T [h^ LST q[m ]ihmc^_l_^ ni i\n[ch 

nb_ m_hmc\f_ b_[n `for. 

o* cm nb_ `lc]ncih p_fi]cns (g/m), e cm nb_ Vih K[lg[h'm 

]ihmn[hn (0.41), or cm nb_ qch^ p_fi]cns (g/m) [n b_cabn tr  

[h^ tig cm nb_ t_li-gig_hnog lioabh_mm f_hanb (g). 

L[t_nt b_[t `lux 

L[n_hn b_[n `for cm nb_ ]lcnc][f j[l[g_n_l nb[n ch^c][n_m nb_ 

_h_las _r]b[ha_ \_nq__h nb_ [ngimjb_l_ [h^ E[lnb. In cm 

nb_ l_mc^o[f _h_las \[f[h]_ [p[cf[\f_ `il q[n_l 

p[jilct[ncih `lig micf [h^ jf[hn mol`[]_m. In cm ]igjon_^ 

\s ][f]of[ncha `il _[]b jcr_f \s nb_ `iffiqcha _ko[ncih (14, 

22), 

So\m_ko_hnfs, chmn[hn[h_iom _p[jinl[hmjcl[ncih (ETchmn) cm 
i\n[ch_^ [m `iffiqm, 

Wb_l_ λ l_jl_m_hnm f[n_hn b_[n i` p[jilct[ncih (J/ea), 3600 

cm nb_ ]ihp_lmcih `[]nil `il m_]ih^m ni biol (b).  

(Eqn.12) 

G = Rh r 
Tm - 273.15 

α 
(0.0038α + 0.0074α2)(1-0.98 r NDVI4) 

(Eqn.13) H = 
ρ[cl r Cj r ^T 

l[b 

(Eqn. 14) l[b  =

ιh  
Z1 

Z2 ( ) 

o* r e 

(Eqn. 15) o* =

ιh  
Z0g 

Zr ( ) 

or r e 

(Eqn.16) λΕΤ = Rh -G-H 

(Eqn.17) ETchmn (gg/b) =  

λΕΤ r 3600 

λ 

(Eqn.10) NDVI = 

ρ4 - ρ3

ρ4 + ρ3

(Eqn.11) LST = 

K2 

ιh (ε
NB K1

RC 
+1 ) 
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D[cly _v[potr[nspcr[tcon 

Tb_ l_`_l_h]_ _p[jinl[hmjcl[ncih `l[]ncih (ETrF) q[m 

]igjon_^ ni i\n[ch nb_ ^[cfs []no[f _p[jinl[hmjcl[ncih. In 

cm ][f]of[n_^ [m nb_ l[nci i` chmn[hn[h_iom 

_p[jinl[hmjcl[ncih ni nb_ l_`_l_h]_ ET `il _[]b cg[a_ 

jcr_f. R_`_l_h]_ ET (ETr) ^olcha nb_ m[n_ffcn_ j[mm q[m 

^_lcp_^ omcha REF-ET miftq[l_ qcnb nb_ b_fj i` q_[nb_l 

p[lc[\f_m ^iqhfi[^_^ `lig nb_ NASA jiq_l jf[n`ilg. In cm 

[mmog_^ nb[n ]igjon_^ ETrF cm ]ihmn[hn `il nb_ ^[s. L[n_l, 

^[cfs []no[f _p[jinl[hmjcl[ncih (ET24) cm _mncg[n_^ \s 

gofncjfscha ETrF qcnb ^[cfs l_`_l_h]_ ET( ETr24) (18).  

Sp[tc[l [n^ t_mpor[l [n[lyscs o` ^[cly _v[potr[nspcr[tcon 

D[cfs _p[jinl[hmjcl[ncih i` ^cff_l_hn ^[n_m q[m [mm_mm_^ 

[h^ p[fc^[n_^ qcnb j[h _p[jil[ncih ^[n[ `lig nb_ q_[nb_l 

mn[ncih ch nb_ mno^s [l_[. Scgcf[lfs, nb_ mj[nc[f ^cmnlc\oncih 

i` _p[jinl[hmjcl[ncih []limm ^cff_l_hn f[h^ ]ip_l q[m 

mno^c_^ omcha nb_ m_hnch_f 2 f[h^ ]ip_l ^[n[m_n [h^ g_[h 

^[cfs _p[jinl[hmjcl[ncih q[m qile_^ ion. Sol`[]_ 

j[l[g_n_lm mo]b [m mol`[]_ [f\_^i, LST [h^ NDVI [l_ 

_mm_hnc[f chjonm ch nb_ SEBAL gi^_f, qbc]b [l_ m_hmcncp_ ni 

]b[ha_m ch f[h^ om_, ]fcg[n_ [h^ p_a_n[ncih ]ip_l, 

mcahc`c][hnfs ch`fo_h]cha nb_ ^[cfs _p[jinl[hmjcl[ncih. 

H_h]_, nb_ ch`fo_h]_ i` mol`[]_ j[l[g_n_lm ih 

_p[jinl[hmjcl[ncih q[m [mm_mm_^ ni oh^_lmn[h^ nb_ 

cgj[]n qcnbch nb_ mno^s [l_[. Mil_ip_l, nb_ _ff_]n i` 

^cff_l_hn _h_las `for_m ih ^[cfs _p[jinl[hmjcl[ncih q[m 

[fmi mno^c_^. Tb_ ]ill_f[ncih mno^s q[m ][llc_^ ion omcha 

Al]GIS 10.8 [h^ R 4.4.1 miftq[l_. 

R_sults [n^ Dcs]usscon 

Tb_ _mncg[ncih i` ^[cfs []no[f _p[jinl[hmjcl[ncih l_fc_m ih 

nb_ [mmogjncih nb[n nb_ l_`_l_h]_ _p[jinl[hmjcl[ncih 

`l[]ncih []]ol[n_fs l_jl_m_hnm nb_ jl_p[cfcha ]ih^cncihm i` 

nb_ ^[s. Tb_ tih[f mn[ncmnc]m niif ch Al]GIS miftq[l_ q[m 

om_^ ni i\n[ch nb_ ^[cfs g_[h _p[jinl[hmjcl[ncih `il _[]b 

m[n_ffcn_ j[mm [h^ ^cff_l_hn f[h^ om_ ]ip_l. Tb_ mj[nci-

n_gjil[f ^cmnlc\oncih i` _p[jinl[hmjcl[ncih ch nb_ mno^s 

[l_[ q[m jlcg[lcfs ch`fo_h]_^ \s bs^linb_lg[f ]ih^cncihm 

(23), l_mofncha ch mcahc`c][hn p[lc[ncihm ch 

_p[jinl[hmjcl[ncih l[n_m ip_l ^cff_l_hn j_lci^m (T[\f_ 1). 

Tb_ fiq_l [giohn i` _p[jinl[hmjcl[ncih q[m hinc]_^ 

^olcha J[ho[ls, g[chfs [nnlc\on_^ ni fcgcn_^ bs^linb_lg[f 

]ih^cncihm ^olcha qchn_l. Liq_l n_gj_l[nol_ [h^ 

jl_]cjcn[ncih a_h_l[ffs l_^o]_ nb_ ][j[]cns i` q[n_l ni 

_p[jil[n_ `lig nb_ micf mol`[]_ [h^ nl[hmjcl_ `lig 

p_a_n[ncih. So\m_ko_hnfs, cn ch]l_[m_^ ]ihmcmn_hnfs [h^ 

[]bc_p_^ g[rcgog ^olcha mogg_l ch Ajlcf. Tb_ bcab_l 

^[cfs _p[jinl[hmjcl[ncih l[n_ q[m ^o_ ni ch]l_[m_^ [cl 

n_gj_l[nol_ [h^ nb_ \_achhcha i` ]lij m_[mih (Fca. 4).  

Tb_ mol`[]_ _p[jinl[hmjcl[ncih _mncg[n_^ omcha nb_ 

SEBAL [failcnbg cm ]lo]c[f ni p[fc^[n_ `il p[lciom [jjfc][ncihm. 

Tb_ []]ol[]s [mm_mmg_hn q[m ]ih^o]n_^ qcnb ij_h j[h 

_p[jil[ncih ^[n[ `lig nb_ fi][f g_n_ilifiac][f q_[nb_l 

mn[ncih. Tb_ [al__g_hn (^) \_nq__h SEBAL _mncg[n_m [h^ j[h 

_p[jil[ncih q[m 86.5 j_l ]_hn qcnb liin g_[h mko[l_ _llil 

(RMSE) [h^ hilg[fct_^ liin g_[h mko[l_ _llil (NRMSE) i` 

0.69 [h^ 13.49, l_mj_]ncp_fs (Fca. 5). Tb_ [al__g_hn l_mofnm 

^_gihmnl[n_^ nb[n SEBAL [failcnbg ]iof^ \_ _gjfis_^ ni 

[mm_mm nb_ ^[cfs []no[f _p[jinl[hmjcl[ncih qcnb al_[n_l 

[]]ol[]s ch nb_ fiq_l Bb[p[hc \[mch. Tb_ l_mofnm q_l_ 

]ihmcmn_hn qcnb nb_ `ch^cham i` jl_pciom mno^c_m (24, 25), [h^ 

SEBAL _mncg[n_m q_l_ ]igj[l[\f_ qcnb j[h _p[jil[ncih. 

Folnb_l, omcha l_gin_ m_hmcha ^[n[, SEBAL jlipc^_m mj[nc[f 

_p[jinl[hmjcl[ncih _mncg[n_m qcnb al_[n_l []]ol[]s []limm 

f[la_ [l_[m. In _h[\f_m ^_n[cf_^ _p[jinl[hmjcl[ncih g[jjcha 

[]limm ^cff_l_hn f[h^ ]ip_lm, qbc]b cm ]lo]c[f `il momn[ch[\f_ 

q[n_l g[h[a_g_hn. SEBAL b[p_ al_[n_l mcahc`c][h]_ `il 

_mncg[ncha _p[jinl[hmjcl[ncih ip_l p[lciom ncg_ m][f_m, 

[ffiqcha `il ]ihnchoiom gihcnilcha [h^ n_gjil[f [h[fsmcm. An 

nb_ m[g_ ncg_, ]ihp_hncih[f g_nbi^m ^_j_h^ ih j_lci^c] 

g_[mol_g_hnm, l_mofncha ch f_mm []]ol[n_ _p[jinl[hmjcl[ncih 

_mncg[n_m. 

Mil_ip_l, nb_ mj[nc[f ^cmnlc\oncih i` 
_p[jinl[hmjcl[ncih ip_l ^cff_l_hn f[h^ om_ ]f[mm_m q[m 

mno^c_^. Tb_ `ch^cham ch^c][n_^ nb[n nb_ [giohn i` 

gicmnol_ fimn ch _p[jinl[hmjcl[ncih cgg_hm_fs p[lc_^ qcnb 

^cff_l_hn f[h^ om_ ]f[mm_m (T[\f_ 2). Fil_mnm q_l_ i\m_lp_^ 

ni b[p_ bcab_l _p[jinl[hmjcl[ncih, `iffiq_^ \s q[n_l 

\i^c_m. Tb_ p_a_n[ncih `[]nilm, mo]b [m nsj_ [h^ ^_hmcns, 

mcahc`c][hnfs cgj[]n _p[jinl[hmjcl[ncih. D_hm_ `il_mn 

]ip_l qcnb n[ff nl__m [h^ q[n_l ^l[chm ch nb_ mno^s [l_[ 

][om_^ _f_p[n_^ _p[jinl[hmjcl[ncih ]igj[l_^ ni inb_l 

f[h^ om_ ]f[mm_m. Tb_ ]ihmcmn_hn q[n_l mojjfs ^olcha 

_p[jil[ncih [h^ l_^o]_^ \ioh^[ls f[s_l l_mcmn[h]_ ch nb_ 

q[n_l \i^s `[piol_^ gil_ q[n_l fimm. Clijf[h^ q[m 

l_]il^_^ qcnb [p_l[a_ _p[jinl[hmjcl[ncih i` 4.67 gg/^[s 

[h^ q[m jlcg[lcfs ch`fo_h]_^ \s micf gicmnol_ [p[cf[\cfcns 

[h^ g[h[a_g_hn jl[]nc]_m. Tb_ g[dil ]lijm ch nb_ mno^s 

[l_[ [l_ lc]_, \[h[h[ [h^ moa[l][h_, g[chfs ]ofncp[n_^ 

oh^_l cllca[n_^ ]ih^cncihm [h^ jlipc^_ gicmnol_ `il 

_p[jinl[hmjcl[ncih fimm. B[ll_hf[h^ l_]il^_^ fiq_l p[fo_m 

i` _p[jinl[hmjcl[ncih `iffiq_^ \s m_nnf_g_hn ^o_ ni 

fcgcn_^ micf gicmnol_. Tb_ m_nnf_g_hn ]igjlcm_^ \ocf^-oj 

f[h^ qcnb p_a_n[ncih nb[n q[m [nnlc\on_^ ni gil_ 

_p[jinl[hmjcl[ncih. A mcgcf[l nl_h^ i` _p[jinl[hmjcl[ncih 

l[n_m q[m l_jiln_^ []limm ^cff_l_hn f[h^ om_ nsj_m (24, 26, 

27). Tb_ mno^s _gjfis_^ L[h^m[n 8 ^[n[m_nm, jlipc^cha 

_p[jinl[hmjcl[ncih _mncg[ncih qcnb [ bcab mj[nc[f 

l_mifoncih i` 30 g. In cm ]lo]c[f `il [l_[m qcnb ^cp_lm_ 

f[h^m][j_m qb_l_ bcab_l mj[nc[f l_mifoncih jlipc^_m 

S.No. D[t_ M_[n ET (mm/^[y) 
St[n^[r^ 
D_vc[tcon 

1. 03.01.2023 3.54 0.77 

2. 19.01.2023 4.59 1.16 

3. 20.02.2023 4.76 1.28 

4. 08.03.2023 5.52 1.90 

5. 09.04.2023 5.88 1.96 

6. 27.05.2023 5.54 1.29 

7. 15.08.2023 5.58 1.61 

T[\l_ 1. D[cfs [p_l[a_ _p[jinl[hmjcl[ncih ch nb_ fiq_l Bb[p[hc \[mch 

(Eqn.18) ETlF = 

ETchmn 

ETl 

(Eqn.19) ET24 = ETlF r ETl24 
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[]]ol[n_ _p[jinl[hmjcl[ncih ^sh[gc]m []limm p[lciom f[h^ 

]ip_l. Hiq_p_l, nb_ n_gjil[f l_mifoncih i` nb_ ^[n[m_n 

oncfct_^ q[m 16 ^[sm, qbc]b fcgcnm nb_ [\cfcns ni gihcnil nb_ 

l[jc^ n_gjil[f ]b[ha_m ch _p[jinl[hmjcl[ncih, j[lnc]of[lfs 

^olcha ^sh[gc] [alc]ofnol[f aliqnb j_lci^m il ch l_acihm 

qcnb `l_ko_hn ]fio^ ]ip_l. In ][h \_ [^^l_mm_^ \s 

_gjfischa ^[n[ `omcih n_]bhcko_m [h^ [^p[h]_^ ]fio^-

a[j `cffcha [failcnbgm, qbc]b qiof^ _hb[h]_ nb_ ]ihnchocns 

[h^ []]ol[]s i` _p[jinl[hmjcl[ncih _mncg[n_m omcha nb_ 

SEBAL [failcnbg, l_mofncha ch gil_ l_fc[\f_ [h^ mcahc`c][hn 

_mncg[n_m. 

Sol`[]_ j[l[g_n_lm mcahc`c][hnfs ch`fo_h]_ _h_las 

nl[hmgcmmcih [h^ mol`[]_ _p[jinl[hmjcl[ncih (Fca. 6-10). 

Sol`[]_ j[l[g_n_lm [l_ ]fim_fs l_f[n_^ ni f[h^ om_ [h^ 

f[h^ ]ip_l, qbc]b mo\mn[hnc[ffs [ff_]n _p[jinl[hmjcl[ncih. 

Sol`[]_ [f\_^i ch^c][n_m nb_ jlijilncih i` nin[f ch]c^_hn 

l[^c[ncih l_`f_]n_^ \s nb_ E[lnb. In cm [ ]lcnc][f j[l[g_n_l 

nb[n ^_n_lgch_m nb_ j[lncncihcha i` h_n l[^c[ncih chni micf 

b_[n [h^ m_hmc\f_ b_[n `for_m. Sol`[]_m qcnb fiq_l [f\_^i 

[\mil\ gil_ ch]c^_hn mif[l l[^c[ncih [h^ ch]l_[mcha 

mol`[]_ n_gj_l[nol_ l_mofnm ch [ bcab_l _p[jinl[hmjcl[ncih 

l[n_. 

Cihp_lm_fs, mhiq, c]_ [h^ \[l_ micf b[p_ [ bcab [f\_^i 

_ff_]n, l_^o]cha _p[jinl[hmjcl[ncih. Sol`[]_ [f\_^i cm 

a_h_l[ffs ^sh[gc] [h^ ch`fo_h]_^ \s p[lciom `[]nilm, 

ch]fo^cha mif[l _f_p[ncih [haf_, micf mol`[]_, micf gicmnol_, micf 

n_rnol_, p_a_n[ncih ]ip_l, _n]. (28, 29). Tb_ ]ill_f[ncih 

[h[fsmcm ^_gihmnl[n_^ nb[n mol`[]_ [f\_^i b[m [h chp_lm_ 

_ff_]n ih _p[jinl[hmjcl[ncih. Scgcf[lfs, f[h^ mol`[]_ 

n_gj_l[nol_ q[m [fmi mcahc`c][hnfs ch`fo_h]_^ \s nb_ 

_p[jinl[hmjcl[ncih jli]_mm [h^ g[chfs ^_n_lgch_^ \s q[n_l 

p[jiol [h^ mol`[]_ _gcmmcpcns. A h_a[ncp_ ]ill_f[ncih q[m 

i\m_lp_^ \_nq__h f[h^ mol`[]_ n_gj_l[nol_ [h^ ^[cfs 

_p[jinl[hmjcl[ncih. In cm ]iggih ch l_acihm qcnb ^cp_lmc`c_^ 

f[h^m][j_m [h^ l_mofnm [l_ ]ihmcmn_hn qcnb nb_ chn_ljl_n[ncih 

i` jl_pciom mno^c_m (30).  

Fil chmn[h]_, [l_[m qcnb bigia_hiom q_[nb_l 

p[lc[\f_m mo]b [m [cl n_gj_l[nol_, bogc^cns, qch^ mj__^ [h^ 

mif[l l[^c[ncih b[p_ [ bcab_l _p[jinl[hmjcl[ncih l[n_ qcnb 

fiq_l mol`[]_ n_gj_l[nol_ (31). Tb_ mj[nci-n_gjil[f 

p[lc[ncih \_nq__h f[h^ mol`[]_ n_gj_l[nol_ [h^ 

_p[jinl[hmjcl[ncih jlcg[lcfs ][om_^ \s p_a_n[ncih ]ip_l, micf 

gicmnol_ [p[cf[\cfcns [h^ mol`[]_ lioabh_mm. Ih [^^cncih, 

l_mofnm l_p_[f_^ nb[n NDVI _rbc\cn_^ [ jimcncp_ [jjli[]b ni 

^[cfs _p[jinl[hmjcl[ncih. V_a_n[ncih qcnb bcab_l NDVI p[fo_m 

cm mnlihafs [mmi]c[n_^ qcnb [^_ko[n_ micf gicmnol_ [p[cf[\cfcns 

[h^ ^_hm_ p_a_n[ncih ]ip_l, qbc]b cm [nnlc\on_^ ni gil_ 

nl[hmjcl[ncih (32). 

Mil_ip_l, h_n l[^c[ncih ch^c][n_m nb_ \[f[h]_ \_nq__h 

ch]igcha [h^ ionaicha mif[l l[^c[ncih [n nb_ E[lnb'm mol`[]_. 

Tb_ mj[nc[f ^cmnlc\oncih i` h_n l[^c[ncih jim_m [ mcahc`c][hn 

_ff_]n [h^ ^_n_lgch_m nb_ _h_las [p[cf[\f_ ni ^lcp_ nb_ 

_p[jinl[hmjcl[ncih jli]_mm. Hcab_l _p[jinl[hmjcl[ncih q[m 

hinc]_^ qcnb [h ch]l_[m_^ [giohn i` h_n l[^c[ncih. Tb_ 

l_mofnm l_p_[f_^ nb[n h_n l[^c[ncih _rbc\cn_^ [ bcab_l 

l_f[ncihmbcj qcnb ^[cfs _p[jinl[hmjcl[ncih, `iffiq_^ \s NDVI, 

mol`[]_ n_gj_l[nol_ [h^ mol`[]_ [f\_^i. Tb_ l_mofnm ih nb_ 

_ff_]n i` mol`[]_ j[l[g_n_lm ih ^[cfs _p[jinl[hmjcl[ncih q_l_ 

]illi\il[n_^ qcnb nb_ jl_pciom `ch^cham (24, 27, 33, 34). 

Cihp_hncih[f _p[jinl[hmjcl[ncih _mncg[ncih g_nbi^m 

^_j_h^ ih [p_l[a_ ]ih^cncihm il mcgjfc`c_^ gi^_fm nb[n g[s 

hin [^_ko[n_fs []]iohn `il nb_ fi][f p[lc[ncihm ch mol`[]_ 

]b[l[]n_lcmnc]m, l_mofncha ch f_mm []]ol[n_ _mncg[n_m. 

Cihp_lm_fs, SEBAL iff_lm mcahc`c][hn [^p[hn[a_m \s ^cl_]nfs 

ch]iljil[ncha nb_ f[h^ mol`[]_ b_n_lia_h_cns, ch]fo^cha 

p_a_n[ncih ]ip_l, mol`[]_ n_gj_l[nol_, mol`[]_ [f\_^i, _n]., 

chni _mncg[ncha []no[f _p[jinl[hmjcl[ncih. In cm j[lnc]of[lfs 

]lcnc][f ch l_acihm qcnb ^cp_lm_ f[h^ ]ip_lm, qb_l_ [h []]ol[n_ 

l_jl_m_hn[ncih i` mj[nc[f p[lc[\cfcns cm l_kocl_^. 

W[n_l \i^c_m [h^ `fii^_^ p_a_n[ncih l_]il^_^ fiq_l 

[f\_^i _ff_]nm [h^ [\mil\_^ bcab_l h_n l[^c[ncih f_p_fm, 

l_mofncha ch bcab_l _p[jinl[hmjcl[ncih [giha f[h^ om_ 

]f[mm_m. Tb_ hilnb_lh j[ln i` nb_ mno^s [l_[ ]igjlcm_m ^_hm_ 

`il_mn, qbc]b q[m i\m_lp_^ qcnb fiq_l [f\_^i [h^ bcab_l 

NDVI ip_l ^cff_l_hn j_lci^m, ][omcha bcab_l 

_p[jinl[hmjcl[ncih (6.64 gg/^[s). Tb_ mionb_lh j[ln i` nb_ 

fiq_l Bb[p[hc \[mch b[m [ nbch [h^ mj[lm_ p_a_n[ncih ]ip_l 

]igjlcm_^ i` ^lsf[h^m, l_mofncha ch bcab_l [f\_^i [h^ fiq_l 

NDVI ip_l inb_l j[lnm i` ]lijf[h^ [h^ fiq_l 

_p[jinl[hmjcl[ncih l[n_m. Clijm ]ofncp[n_^ ch nb_ mno^s [l_[ 

[l_ jlcg[lcfs cllca[n_^ [h^ cllca[ncih _hmol_m nb_ [p[cf[\cfcns i` 

micf gicmnol_ `il nb_ _p[jinl[hmjcl[ncih jli]_mm. Tb_ 

l_m_[l]b `ch^cham l_p_[f_^ nb[n mol`[]_ j[l[g_n_lm 

mcahc`c][hnfs cgj[]n nb_ mj[nc[f [h^ n_gjil[f ^cmnlc\oncih i` 

_p[jinl[hmjcl[ncih (Fca. 11). 

Scgcf[lfs, mol`[]_ _h_las \[f[h]_ ]igjih_hnm mo]b 

[m h_n l[^c[ncih, micf b_[n [h^ m_hmc\f_ b_[n `for_m q_l_ 

l_f[n_^ ni ^[cfs _p[jinl[hmjcl[ncih (Fca. 12 [h^ 13). In q[m 

`ioh^ nb[n ^[cfs []no[f _p[jinl[hmjcl[ncih ch]l_[m_^ qcnb 

h_n l[^c[ncih [h^ _rbc\cn_^ [ jimcncp_ fch_[l l_f[ncihmbcj. 

Hiq_p_l, micf [h^ m_hmc\f_ b_[n `for [l_ chp_lm_fs 

]ill_f[n_^ qcnb _p[jinl[hmjcl[ncih. Tb_ l_mofnm nsjc][ffs 

Fca. 5. Cigj[lcmih i` j[h _p[jil[ncih [h^ SEBAL ET 

S.No. L[n^ us_ ]l[ss M_[n ^[cly ET (mm/^[y) 

1. Clijf[h^ 4.67 

2. Fil_mn 6.64 

3. W[n_l\i^s 6.41 

4. R[ha_f[h^ 5.48 

5. S_nnf_g_hn 4.50 

6. B[ll_hf[h^ 4.28 

7. Ffii^_^ p_a_n[ncih 6.23 

T[\l_ 2. M_[h ^[cfs _p[jinl[hmjcl[ncih `il p[lciom f[h^ om_ ]f[mm_m 
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Fca. 6. Sj[nci-n_gjil[f p[lc[ncih i` mol`[]_ [f\_^i 
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Fca. 7. Sj[nci-n_gjil[f ^cmnlc\oncih i` LST 
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Fca. 8. Sj[nci-n_gjil[f p[lc[ncih i` NDVI 
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Fca. 9. Sj[nci-n_gjil[f ^cmnlc\oncih i` h_n l[^c[ncih  
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Fca. 11. Eff_]n i` mol`[]_ j[l[g_n_lm ih ^[cfs _p[jinl[hmjcl[ncih 

Fca. 10. Cill_f[ncih [giha mol`[]_ p[lc[\f_m [h^ ^[cfs _p[jinl[hmjcl[ncih Fca. 12. R_f[ncihmbcj \_nq__h ^cff_l_hn mol`[]_ _h_las \[f[h]_ ]igjih_hnm 
[h^ _p[jinl[hmjcl[ncih 
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^_gihmnl[n_^ nb[n f[n_hn b_[n `for ch]l_[m_^ qcnb h_n 

l[^c[ncih, sc_f^cha [ bcab_l _p[jinl[hmjcl[ncih l[n_. Tb_ 

l_f[ncihmbcj i` m_hmc\f_ b_[n [h^ micf b_[n `for_m qcnb h_n 

l[^c[ncih `for cm jlcg[lcfs aip_lh_^ \s p_a_n[ncih ]ip_l, 

mol`[]_ ]b[l[]n_lcmnc]m [h^ [_li^sh[gc] ]ih^cncihm. 

Con]luscon 

Tb_ ^[cfs []no[f _p[jinl[hmjcl[ncih _mncg[n_^ omcha nb_ 

SEBAL [failcnbg q[m bcabfs ]igj[l[\f_ qcnb j[h 

_p[jil[ncih, qbc]b ]ih`clg_^ nb[n SEBAL jlipc^_m l_fc[\f_ 

_mncg[n_m [h^ ][h \_ oncfct_^ ni ]igjon_ l_acih[f-f_p_f 

_p[jinl[hmjcl[ncih ch ^cp_lmc`c_^ f[h^m][j_m. Tb_ mno^s 

`ioh^ nb[n nb_ [failcnbg qilem q_ff ch ^cff_l_hn f[h^ om_ 

]f[mm_m, qb_l_ mol`[]_ ]b[l[]n_lcmnc]m [h^ bs^linb_lg[f 

]ih^cncihm hin[\fs ch`fo_h]_^ nb_ mj[nc[f ^cmnlc\oncih i` 

_p[jinl[hmjcl[ncih. A bcab_l [giohn i` _p[jinl[hmjcl[ncih 

q[m i\m_lp_^ ch `fii^_^ p_a_n[ncih [h^ q[n_l \i^c_m 

[giha ^cff_l_hn f[h^ om_ ]f[mm_m [h^ nb_ m_hmcncpcns i` 

SEBAL ni p[lc[ncihm ch mol`[]_ ]ih^cncihm q[m [fmi 

bcabfcabn_^. Folnb_l, nb_ mno^s ^_gihmnl[n_^ nb[n mol`[]_ 

j[l[g_n_lm, j[lnc]of[lfs h_n l[^c[ncih, mcahc`c][hnfs 

ch`fo_h]_^ nb_ _p[jinl[hmjcl[ncih l[n_m [h^ oh^_lm]il_^ 

nb_ [failcnbg'm ][j[]cns ni []]iohn `il _hpclihg_hn[f 

p[lc[\cfcns. Tb_ l_m_[l]b `ch^cham [l_ j[lnc]of[lfs mcahc`c][hn 

`il g[h[acha q[n_l l_miol]_m ch fiq_l Bb[p[hc \[mch 

l_acihm qb_l_ chn_hmcp_ [alc]ofnol_ qcnb bcab q[n_l ^_g[h^ 

]lijm cm \_cha jl[]ncm_^, j[pcha nb_ q[s `il momn[ch[\f_ 

q[n_l g[h[a_g_hn [h^ `ii^ m_]olcns. 
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