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A\str[]t 

Tb_ hilnb_[mn_lh l_acih i` Ih^c[ bif^m nb_ mcrnb jimcncih [giha nb_ qilf^'m 
25 \ci^cp_lmcns binmjinm, ]ip_lcha [jjlircg[n_fs 8% i` nb_ h[ncih'm nin[f 

f[h^ [l_[, qbc]b [giohnm ni 262,060 mko[l_ ecfig_nl_m. Scno[n_^ ch nb_ 
_[mn_lh Hcg[f[s[m, [hs [fn_l[ncihm ch nbcm \ci^cp_lmcns-lc]b [l_[ ][h b[p_ 
mcahc`c][hn [h^ `[l-l_[]bcha ]ihm_ko_h]_m. Ih^ca_hiom nlc\_m i` nbcm l_acih 
\_fc_p_ ch nb_ l_g[le[\f_ b_[fcha jlij_lnc_m i` ]_ln[ch g_^c]ch[f jf[hnm, [h^ 
qcnbch cnm ^cp_lm_ jijof[ncih i` [lioh^ 225 ]iggohcnc_m, _[]b nlc\[f [h^ mo\
-nlc\[f alioj jimm_mm_m ^cmnch]n nl[^cncih[f ehiqf_^a_. C[jnolcha [h^ 
b[lh_mmcha nbcm ch^ca_hiom qcm^ig \s m]c_hncmnm [h^ l_m_[l]b_lm ]iof^ 
ohfi]e h_q [p_ho_m `il jlial_mm, j[lnc]of[lfs qcnbch nb_ jb[lg[]_onc][f 

m_]nil. Cfcg[n_ ]b[ha_ mn[h^m [m ih_ i` nb_ j[l[giohn afi\[f _hpclihg_hn[f 
]b[ff_ha_m. Pl_^c]ncihm ch^c][n_ nb[n \s nb_ ]fim_ i` nb_ 21mn ]_hnols, nb_ 
E[lnb'm [p_l[a_ n_gj_l[nol_ gcabn lcm_ \s [hsqb_l_ \_nq__h 0.3 ni 4.8 °C, 
[]]igj[hc_^ \s [ jin_hnc[f m_[ f_p_f ch]l_[m_ i` 26 ni 82 ]g. Tb_m_ ]fcg[n_ 
mbcftm ]iof^ b[p_ [^p_lm_ _ff_]nm ih nb_ [\oh^[h]_ [h^ []]_mmc\cfcns i` 
g_^c]ch[f jf[hnm, jin_hnc[ffs f_[^cha ni mj_]c_m _rnch]ncih. Mil_ip_l, nb_ 
cgj[]n i` ]fcg[n_ ]b[ha_ ]iof^ _rn_h^ \_sih^ [p[cf[\cfcns ni [fmi 
_h]igj[mm [fn_l[ncihm ch nb_ jb[lg[]ifiac][f jlij_lnc_m i` p[lciom jf[hnm, 
j[lnc]of[lfs nbim_ `ioh^ ch [fjch_ _hpclihg_hnm. Tbcm ^cm]ommcih oh^_lm]il_m 
nb_ cgjiln[h]_ i` _rcmncha ehiqf_^a_, ]lcnc][f [h[fsm_m, ]b[ff_ha_m, 
ijjilnohcnc_m, [h^ nb_ cgg_hm_ p[fo_ i` g_^c]ch[f jf[hnm. In _gjb[mct_m nb_ 
chn_lm_]ncih i` ]b[hacha ]fcg[n_ [h^ nb_ pofh_l[\cfcns i` g_^c]ch[f jf[hn 
l_miol]_m, h_]_mmcn[ncha [ ]igjl_b_hmcp_ oh^_lmn[h^cha i` nb_m_ _ff_]nm ch 
nb_ ]ihn_rn i` nb_ Nilnb E[mn_lh l_acih i` Ih^c[. Ti [^^l_mm nb_m_ ]b[ff_ha_m, 
nb_l_ cm [ jl_mmcha h__^ `il ch-^_jnb l_m_[l]b ih nb_ a_ial[jbc][f 

^cmnlc\oncih i` jf[hn ]iggohcnc_m [h^ mnl[n_ac_m ni _hb[h]_ nb_ m_]ih^[ls 
mshnb_mcm i` ]lcnc][ffs _h^[ha_l_^ g_^c]ch[f jf[hnm oh^_l nb_ ]oll_hn ]fcg[n_ 
]b[ha_ m]_h[lcim. 
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jf[hn \ci^cp_lmcns (1). Scno[n_^ ch nb_ _[mn_lh Hcg[f[s[m, 
[hs [fn_l[ncihm ni nbcm \ci^cp_lmcns bif^ jli`ioh^ 
]ihm_ko_h]_m. R_m_[l]b_lm moaa_mn nb[n b_l\[f g_^c]ch_m 

iff_l [ jligcmcha [p_ho_, jin_hnc[ffs mo\mncnoncha il 
molj[mmcha mshnb_nc] [ffij[nbc] ^loam, _p_h b[pcha nb_ 
jin_hnc[f ni mojjf[hn nb_g (2). Ih^ca_hiom nlc\_m i` Nilnb-
_[mn Ih^c[ ]l_^cn mj_]c`c] g_^c]ch[f jf[hnm qcnb l_g[le[\f_ 
_ffc][]s [a[chmn ]_ln[ch ^cm_[m_m. Wcnb [jjlircg[n_fs 225 
^cmnch]n ]iggohcnc_m ch nbcm [l_[, _[]b nlc\[f [h^ mo\-nlc\[f 
alioj jimm_mm_m ohcko_ nl[^cncih[f ehiqf_^a_ (3). Bs 
_ff_]ncp_fs ^i]og_hncha nbcm ch^ca_hiom ehiqf_^a_, 
m]c_hncmnm [h^ l_m_[l]b_lm ][h j[p_ nb_ q[s `il hip_f 
[^p[h]_g_hnm [h^ \l_[enblioabm, j[lnc]of[lfs qcnbch nb_ 
jb[lg[]_onc][f m_]nil. 

 Cfcg[n_ ]b[ha_ mn[h^m [m ih_ i` nb_ `il_gimn 
_hpclihg_hn[f ]b[ff_ha_m alcjjcha nb_ qilf^. Plid_]ncihm 
ch^c][n_ nb[n nb_ afi\[f [p_l[a_ n_gj_l[nol_ ]iof^ mola_ 

\s 0.3 ni 4.8 °C, [h^ m_[ f_p_fm gcabn _f_p[n_ \s 26 ni 82 ]g 
\s nb_ ]fim_ i` nb_ 21mn ]_hnols. Tbcm jb_hig_hih jim_m [ 
al[p_ nbl_[n ni nb_ `ii^ [h^ honlcncih[f m_]olcns i` 
gcffcihm, j[lnc]of[lfs qcnb nb_ cgj_h^cha afi\[f jijof[ncih 
mola_ `lig 6.8 \cffcih ni 8.3 \cffcih \s 2030. Am nb_ ^_g[h^ 
`il b_[fnb][l_, momn_h[h]_, q[n_l, [h^ ch^omnlc[f l_miol]_m 
mola_m, nb_ mnl[ch ih nb_ _hpclihg_hn chn_hmc`c_m (4). Tb_ 
cgj[]n i` ]fcg[n_ ]b[ha_ ih g_^c]ch[f jf[hnm [h^ nb_cl 
om_lm cm mn[le, jlcg[lcfs g[hc`_mn_^ nblioab mj_]c_m 
_rnch]ncih. Folnb_lgil_, ]fcg[n_ ]b[ha_ ^i_mh'n mif_fs 
cgj_^_ nb_ [p[cf[\cfcns [h^ jin_h]s i` g_^c]ch[f jf[hnm 
mom]_jnc\f_ ni cnm _ff_]nm, \on cn [fmi b[m nb_ jin_hnc[f ni 
[fn_l nb_ jb[lg[]ifiac][f ]b[l[]n_lcmnc]m i` p[lciom jf[hnm, 
j[lnc]of[lfs nbim_ nblcpcha ch [fjch_ l_acihm (4). Ih nb_ 

]ihn_rn i` chn_l-[hho[f ncg_m][f_m, nb_ Nilnb-E[mn Ih^c[ 
l[ch`[ff j[nn_lh ]ihmjc]oiomfs ^_pc[n_m `lig nb_ l_mn i` nb_ 
h[ncih. Tb_ j_lmcmn_hn ch_ko[fcns l_g[chm _pc^_hn []limm 
_rn_h^_^ ^ol[ncihm, mj[hhcha gofncjf_ ^_][^_m. Tb_m_ 
`ch^cham \_[l hin[\f_ ]ihm_ko_h]_m qb_h _r[gchcha 
bcmnilc][f jl_]cjcn[ncih l_]il^m i\n[ch_^ `lig ][p_m ch 
Nilnb-E[mn Ih^c[ (6). A mno^s (7) _gjb[mct_m nb_ 
mcahc`c][h]_ i` _r[gchcha n_gjil[f nl_h^m ch ^cp_lm_ 
g_n_ilifiac][f `[]nilm, ch]fo^cha l[ch`[ff, gchcgog [h^ 
g[rcgog n_gj_l[nol_m, g_[h n_gj_l[nol_, [h^ g_[h 
l_f[ncp_ bogc^cns. Tbcm [h[fsmcm cm ]lo]c[f `il 
]igjl_b_h^cha nb_ _pifpcha ]fcg[n_ nl_h^m ch Nilnb-
E[mn_lh Ih^c[. Tb_ l_m_[l]b ]iff_]n_^ g_n_ilifiac][f 
ch`ilg[ncih `lig 30 gihcnilcha mn[ncihm, ]ip_lcha nb_ ncg_ 

mj[h i` 1971 ni 2010. Tb_ ion]ig_m i` nb_ mno^s ch^c][n_ 

nb[n nb_ m_[mih[f mbcftm ch l[ch`[ff j[nn_lhm i\m_lp_^ ch nbcm 
l_acih ]iof^ [^p_lm_fs cgj[]n cnm jlcg[lcfs l[ch-^_j_h^_hn 
[alc]ofnol[f jl[]nc]_m [h^ \ci^cp_lmcns (Pbsni-^cp_lmcns). 
Cihm_ko_hnfs, [ l_-_p[fo[ncih i` _rcmncha ]lij j[nn_lhm cm 
cgj_l[ncp_ ni []]iggi^[n_ nb_m_ ]b[hacha ]fcg[nc] 
]cl]ogmn[h]_m. 

 M[tog^_l (7) bcabfcabnm nb[n ]fcg[n_ ]b[ha_ cm 
jimcha [ mcahc`c][hn nbl_[n ni nb_ molpcp[f i` [jjlircg[n_fs 
15,000 mj_]c_m i` g_^c]ch[f jf[hnm, cgj[]ncha nb_cl h[nol[f 
b[\cn[nm. Ti ]iohn_l[]n nbcm nbl_[n, nb_ ]ofncp[ncih i` 
g_^c]ch[f jf[hnm cm a[chcha nl[]ncih [m [ pc[\f_ mnl[n_as `il 
\inb jl_m_lpcha nb_m_ jf[hnm [h^ nb_cl _]imsmn_gm, qbcf_ 
[fmi ][n_lcha ni nb_ ]igg_l]c[f ^_g[h^ `il b_l\[f 
jli^o]nm. Tbcm afi\[f nl_h^ niq[l^m ]ofncp[ncih mn_gm `lig 

nb_ b_cabn_h_^ [q[l_h_mm i` _hpclihg_hn[f momn[ch[\cfcns 
ch nb_ 21mn ]_hnols, ]iojf_^ qcnb [h ch]l_[m_^ `i]om ih 
b_[fnb-]ihm]ciom fc`_mnsf_m. Tbcm cm _r_gjfc`c_^ \s nb_ 

[^ijncih i` ila[hc] jl[]nc]_m [h^ nb_ aliqcha _gjb[mcm 
ih al__h fcpcha ch ]ihn_gjil[ls ]ofnol_. Cihnl[mnchafs, ch 
hilnb_[mn Ih^c[, ch^ca_hiom ehiqf_^a_ [\ion g_^c]ch[f 
jf[hnm b[m \__h nl[hmgcnn_^ []limm a_h_l[ncihm `il 
^_][^_m. Tb_ l_fc[h]_ ih g_^c]ch[f jf[hnm ip_l 
]ihp_hncih[f jb[lg[]_onc][fm cm liin_^ ch nb_ \_fc_` nb[n 
h[nol[ffs ^_lcp_^ jf[hn g_^c]ch_m, qb_h [^gchcmn_l_^ ch 
mj_]c`c] ^im[a_m, _hn[cf gchcg[f mc^_ _ff_]nm. Tb_ _mm_h]_ 
i` nbcm l_pc_q [lnc]f_ fc_m ch mogg[lctcha nb_ ]iff_]ncp_ 
`ch^cham i` ^cp_lm_ l_m_[l]b_lm qbi b[p_ mno^c_^ nb_ 
l_j_l]ommcihm i` ]fcg[n_ ]b[ha_ ih g_^c]ch[f jf[hnm. Tb_ 
]iggohc][ncih [n b[h^ g_nc]ofiomfs ]igjcf_m _rcmncha 
ehiqf_^a_, ]ih^o]nm [h [h[fsnc][f [mm_mmg_hn i` `[]nilm 
mo]b [m jbsni-^cp_lmcns [h^ nb_ mcahc`c][h]_ i` g_^c]ch[f 

jf[hnm, _r[gch_m nb_ ch`fo_h]_ i` mbcftcha ]fcg[nc] j[nn_lhm, 
_p[fo[n_m nb_ lcmem jim_^ \s ]fcg[n_ ]b[ha_ ih g_^c]ch[f 
jf[hnm, _rjfil_m g[h[a_g_hn mnl[n_ac_m, ^_fp_m chni l_]_hn 
[^p[h]_g_hnm, [h^ oh^_lm]il_m nb_ ola_h]s i` `olnb_l 
l_m_[l]b ni ]igjl_b_hmcp_fs ]igjl_b_h^ nb_ 
l[gc`c][ncihm i` ]fcg[n_ ]b[ha_ ch nb_ hilnb_[mn_lh l_acih 
i` Ih^c[. 

Pbyti-^cv_rscty ch tb_ Nirtb-E[st_rh st[t_s i` Ih^c[ 

Tb_ Nilnb-_[mn_lh l_acih i` Ih^c[ cm l_hiqh_^ `il cnm 
l_g[le[\f_ \cifiac][f ^cp_lmcns, mj[hhcha [ ^cp_lm_ l[ha_ 
i` _]imsmn_gm `lig nlijc][f l[ch`il_mnm ni [fjch_ g_[^iqm 
[h^ ]if^ ^_m_lnm. Tbcm [l_[ []]iohnm `il ip_l 33% i` nb_ 
h[ncih'm nin[f \ci^cp_lmcns. Tb_ _[mn_lh Hcg[f[s[h l_acih, 
_h]igj[mmcha Aloh[]b[f Pl[^_mb [h^ Sceecg, mn[h^m ion 

`il cnm _rnl[il^ch[ls \ci^cp_lmcns [h^ b[m a[lh_l_^ 
]ihmc^_l[\f_ [nn_hncih `lig jligch_hn ]ihm_lp[ncih 
ila[hct[ncihm. Cihm_lp[ncih Ihn_lh[ncih[f b[m iffc]c[ffs 
^_mcah[n_^ [ff _cabn mn[n_m qcnbch nb_ hilnb-_[mn_lh l_acih 
[m chn_al[f j[lnm i` nb_ E[mn_lh Hcg[f[s[h Hinmjin (8). Tb_ 
cffomnl[ncih i` nb_ mn[n_m i` Nilnb _[mn Ih^c[ cm acp_h ch 
Fcaol_ 1. 

 Tbcm l_acih mbiq][m_m [h _r]_jncih[f [ll[s i` jf[hn 
mj_]c_m, ]ihnlc\oncha ni h_[lfs 50% i` Ih^c['m _hncl_ jf[hn 
mj_]c_m ]iohn. Agiha nb_m_ [l_ 7,500 `fiq_lcha jf[hnm, 700 
il]bc^ mj_]c_m, 63 ^cmnch]n \[g\ii mj_]c_m, 64 p[lc_^ ]cnlom 
p[lc_nc_m, 28 ]ihc`_l mj_]c_m, 500 gimm mj_]c_m, 700 `_lh 
mj_]c_m, [h^ 728 ^cff_l_hn fc]b_h mj_]c_m nb[n b[p_ \__h 

g_nc]ofiomfs ^i]og_hn_^ qcnbch nbcm [l_[. Igjl_mmcp_fs, 

gil_ nb[h 200 i` nb_ 315 [hacimj_lg `[gcfc_m c^_hnc`c_^ ch 
Ih^c[ `ch^ l_jl_m_hn[ncih ch nb_ Nilnb-E[mn_lh l_acih, 
oh^_lm]ilcha cnm \in[hc][f [\oh^[h]_. Nin[\fs, [lioh^ 
ih_-nbcl^ i` nb_ `fil[ chb[\cncha nbcm l_acih cm _h^_gc], 
mcahc`scha nb_cl _r]fomcp_ jl_m_h]_ qcnbch nbcm mj_]c`c] [l_[. 
Fil [ pcmo[f \l_[e^iqh i` nb_ mn[n_-qcm_ jbsni ^cp_lmcns 
[]limm nb_ l_acih (8), jf_[m_ ]ihmofn Fcaol_ 2. 

Tb_ scahc`c][h]_ i` g_^c]ch[f jf[hts ch Nirtb-E[st Ih^c[ 

S[]l_^ alip_m jf[s [ pcn[f lif_ ch \ci^cp_lmcns ]ihm_lp[ncih 
\s m_lpcha [m l_`oa_m `il _h^[ha_l_^ mj_]c_m [h^ iff_lcha 
b[\cn[nm `il p[fo[\f_ g_^c]ch[f [h^ _h^_gc] jf[hnm. Tb_m_ 
alip_m [l_ jl_m_lp_^ \s ch^ca_hiom ]iggohcnc_m, 
l_`f_]ncha nb_cl mnliha ]ofnol[f [h^ mjclcno[f nc_m ni nb_ 
h[nol[f qilf^ [h^ oh^_lm]ilcha [ b[lgihciom ]i_rcmn_h]_ 
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\_nq__h bog[hcns [h^ nb_ _hpclihg_hn. Nin[\fs, _nbhc] 
aliojm ch hilnb_[mn_lh Ih^c[, _h]igj[mmcha Aloh[]b[f 
Pl[^_mb, M_ab[f[s[, M[hcjol, Amm[g, [h^ Sceecg, b[p_ 
[]ncp_fs m[`_ao[l^_^ `il_mn_^ [l_[m, ch^cpc^o[f nl__m, [h^ 
qcf^fc`_ ^o_ ni nb_cl chal[ch_^ nl[^cncih[f p[fo_m [h^ 
jli`ioh^ l_p_l_h]_ `il nb_ _hpclihg_hn. Fil chmn[h]_, 
Aloh[]b[f Pl[^_mb b[m ][n[fia_^ 101 m[]l_^ alip_m, qbcf_ 
M[hcjol bimnm 365, M_ab[f[s[ bif^m 79, Sceecg g[chn[chm 
35, [h^ nb_ K[l\c Ahafiha ^cmnlc]n ch Amm[g jl_m_lp_m 40 

mo]b alip_m (9). 

 Abg_^ (10) mn[n_m nb[n g[f[lc[ [h^ ^_hao_ `_p_l 
jl_p[cf ch Tlcjol[ ]iggohcnc_m, jlcg[lcfs nl[hmgcnn_^ 
nblioab p_]nilm. Li][f chb[\cn[hnm ift_h l_fs ih l_acih[ffs 
aliqh g_^c]ch[f jf[hnm `il l_g_^c_m. Sig_ ]ofncp[n_ 
ch^ca_hiom b_l\m [fihamc^_ ]lijm, qbcf_ inb_lm a[nb_l 
jf[hn g[n_lc[fm `lig `il_mnm. Nin[\fs, Tlcjol[ `iffiqm [ 
ohcko_ b_[fnb][l_ jl[]nc]_ ^olcha Cbicnli-Sihael[hnc, nb_ 
B[haf[ N_q Y_[l, qb_l_ ]ihmogcha f_[p_m `lig 101 nl__m 
cm \_fc_p_^ ni jlin_]n [a[chmn ^cm_[m_m `il nb_ s_[l [b_[^. 
Enbhi\in[hs bcabfcabnm nb_ chnlc][n_ jf[hn-bog[h 
l_f[ncihmbcj. Tb_ M_cn_c j_ijf_ i` M[hcjol ^_j_h^ b_[pcfs 
ih g_^c]ch[f jf[hnm, chn_al[ncha ]ofnol[f jl[]nc]_m qcnb 
jf[hn [h^ [hcg[f om_, chb_lcn_^ il[ffs. S[]l_^ alip_m 

_r_gjfc`s nb_ chn_ljf[s \_nq__h ch^ca_hiom ]omnigm, 
nl[^cncih[f ehiqf_^a_, [h^ \ci^cp_lmcns ]ihm_lp[ncih. 
A]]il^cha ni fi][f \_fc_`m, n_h^cha ni ^_cnc_m _hmol_m 
jlin_]ncih `lig cffh_mm_m, ^cm[mn_lm, [h^ [^p_lmcnc_m (11).  

Cb[hacha ]fcg[t_ ch Nirtb _[st Ih^c[  

Ih []]il^[h]_ qcnb nb_ IPCC 6nb Amm_mmg_hn l_jiln (13), 
[jjlircg[n_fs 3.3 ni 3.6 \cffcih ch^cpc^o[fm l_mc^_ ch 
l_acihm bcabfs mom]_jnc\f_ ni nb_ cgj[]nm i` ]fcg[n_ 
]b[ha_, qbcf_ hog_liom mj_]c_m [fmi `[]_ mcahc`c][hn lcmem. 
Tb_ chn_l]ihh_]ncih \_nq__h bog[h pofh_l[\cfcns [h^ 
_]imsmn_g `l[acfcns cm _pc^_hn. Tbcm l_f[ncihmbcj cm 
_r[]_l\[n_^ \s ohmomn[ch[\f_ ^_p_fijg_hn[f j[nn_lhm, 
b_cabn_hcha nb_ _rjimol_ i` \inb _]imsmn_gm [h^ bog[h 

jijof[ncihm ni ]fcg[n_-l_f[n_^ b[t[l^m. Tb_ [nn[chg_hn i` 
[ 1.5°C afi\[f q[lgcha m]_h[lci ch nb_ h_[l `onol_ qiof^ 

oh^io\n_^fs _m][f[n_ ]fcg[n_-l_f[n_^ ^[ha_lm, nb_l_\s 
jimcha mo\mn[hnc[f nbl_[nm ni \inb _]imsmn_gm [h^ bog[h 
]iggohcnc_m. Tb_ m_p_lcns i` nb_m_ lcmem bcha_m ih 
gofncjf_ `[]nilm, ch]fo^cha pofh_l[\cfcns, _rjimol_, mi]ci-
_]ihigc] jlial_mm, [h^ [^[jn[ncih nl_h^m. Op_l nb_ j[mn 
nbl__ ^_][^_m, Nilnb_[mn Ih^c[ b[m _rj_lc_h]_^ 
^cgchcmb_^ l[ch`[ff. Nin[\fs, nb_l_ b[m \__h [h ch]l_[m_ ch 
l[ch`[ff ch m_p_l[f ^cmnlc]nm i` [ff mn[n_m _r]_jn Tlcjol[, 
qb_l_ [ff ^cmnlc]nm hiq _h]iohn_l l[ch ^_`c]cnm. 
Angimjb_lc] ][l\ih ^circ^_ ]ih]_hnl[ncihm l_[]b_^ nb_cl 
bcab_mn f_p_fm ch nbl__ gcffcih s_[lm ch 2020 [h^ ]ihncho_^ 
ni lcm_ ch 2021. Tbcm b_cabn_h_^ CO2 jl_m_h]_ b[m 
nl[hmf[n_^ chni [ 1.09-^_al__ C_fmcom n_gj_l[nol_ lcm_ 
mch]_ nb_ jl_-ch^omnlc[f _l[. Tb_ s_[lm 2020 [h^ 2016 
mb[l_^ nb_ l_]il^ `il \_cha nb_ binn_mn _p_l l_]il^_^, [h^ 

nb_ ^_][^_ mj[hhcha `lig 2010 ni 2020 mnii^ [m nb_ 
q[lg_mn ih l_]il^. Tb_ jl_pciom ^_][^_ (2009-2019) 
ch]oll_^ nb_ al_[n_mn ]imnm `lig ]fcg[n_-ch^o]_^ 
^cm[mn_lm, ]ofgch[ncha ch mo\mn[hnc[f _]ihigc] fimm_m. 
Sbcftm ch jl_]cjcn[ncih j[nn_lhm, j[lnc]of[lfs ^olcha 
gihmiih m_[mihm, [l_ oh^_lq[s, f_[^cha ni ch]l_[m_^ 
[lc^cns ch hog_liom l_acihm. Op_l nb_ f[mn nq_hns s_[lm, 
gihmiih l[ch`[ff b[m `[ff_h \_fiq [p_l[a_ ch 20 ion i` 22 
s_[lm, qcnb [ ^_]fchcha nl_h^ i\m_lp[\f_ ch gofncjf_ mn[n_m. 
Tb_ Nilnb_[mn l_acih i\n[chm h_[lfs nbl__-ko[ln_lm i` cnm 
[hho[f jl_]cjcn[ncih ^olcha nb_ gihmiih m_[mih, [h^ 
\_nq__h 2001 [h^ 2021, nbcm [l_[ qcnh_mm_^ mo\j[l 
l[ch`[ff ch 19 i` nb_ 21 s_[lm (13, 14). 

 Sbcftcha l[ch`[ff j[nn_lhm, j[lnc]of[lfs qcnbch nb_ 

gihmiih m_[mih, b[p_ mo\mn[hnc[f l_j_l]ommcihm ih 
_]imsmn_gm [h^ fcp_fcbii^m. Tb_m_ ]b[ha_m cgj[]n lcp_l 
`fiqm, mhiq []]ogof[ncih, [h^ nb_ b_[fnb i` giohn[ch 
mjlcham, mo\m_ko_hnfs [ff_]ncha m_]nilm fce_ [alc]ofnol_, 
`cmbcha, `il_mn p_a_n[ncih, [m q_ff [m nb_ \_b[pcil [h^ 
b[\cn[n i` [hcg[fm [h^ \cl^m. Nin[\fs, nb_l_ cm i\m_lp[\f_ 
_pc^_h]_ i` [fn_l_^ lcp_l ]iolm_m ch Amm[g'm L[ebcgjol 
[h^ Db_g[dc ^cmnlc]nm. Tb_ So\[hmclc, Dc\[ha, [h^ 
Bl[bg[jonl[ lcp_lm, qbc]b [l_ nlc\on[lc_m i` nb_ 
Bl[bg[jonl[, [l_ oh^_laicha oh_rj_]n_^ mbcftm. Tb_ 
^lcpcha `il]_m \_bch^ nb_m_ [fn_l[ncihm [l_ m_^cg_hn g[mm 
[h^ gig_hnog, oh^_lm]ilcha lcp_lm' _mm_hnc[f lif_ [m 
[a_hnm i` _limcih [h^ m_^cg_hn jli^o]ncih. Ih M[hcjol, 
nb_ ]fcg[n_ []ncih jf[h `il_][mnm [ n_gj_l[nol_ mola_ i` 

Fcaur_ 1. Nilnb _[mn Ih^c[ mbiqcha mn[n_m ch mo\-m_nm  

Fcaur_ 2.  Pbsni ^cp_lmcns i` Nilnb _[mn_lh mn[n_m i` Ih^c[ ih [ mn[n_-
qcm_ \[mcm (6).   
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1.7°C \s nb_ gc^-2030m, ]iojf_^ qcnb [h [hnc]cj[n_^ 15-
19% ch]l_[m_ ch l[ch`[ff ^olcha nb_ m[g_ j_lci^. Scgcf[lfs, 
ch N[a[f[h^, n_gj_l[nol_ _m][f[ncihm i` 1.6-1.8°C [h^ 

jl_]cjcn[ncih ojmqcham i` 15-20% [l_ jlid_]n_^ \_nq__h 
2020 [h^ 2050. Tb_m_ ]b[ha_m [l_ j[lnc]of[lfs jligch_hn 
ch ^cmnlc]nm mo]b [m Wieb[ [h^ To_hm[ha. A^^cncih[ffs, 
^cmnlc]nm fce_ Pb_e, To_hm[ha, [h^ Kibcg[ [l_ _rj_]n_^ ni 
`[]_ b_cabn_h_^ chmn[h]_m i` chn_hm_ l[ch`[ff (15). 

 Ih N[a[f[h^, [ l_]_hn l_jiln (16) bcabfcabnm nb_ 
^_nlcg_hn[f cgj[]n i` b_[n mnl_mm ih ]lij aliqnb, 
l_mofncha ch mnohn_^ aliqnb, l_^o]_^ sc_f^m, [h^ nb_ 
_g_la_h]_ i` h_q ^cm_[m_m [h^ j_mnm. Ti [^^l_mm nb_m_ 
jl_mmcha ]b[ff_ha_m, N[a[f[h^ cm m_n ni f[oh]b [ m__^ 
_r]b[ha_ jlial[g. Tb_ jlial[g'm jlcg[ls i\d_]ncp_ cm ni 
]l_[n_ `c_f^ a_h_ \[hem ^_^c][n_^ ni jl_m_lpcha [h^ 
mno^scha jligcmcha ]lij p[lc_nc_m qcnb p[lciom ^_mcl[\f_ 
nl[cnm. Tb_m_ nl[cnm _h]igj[mm l_mcmn[h]_ ni j_mnm, bcab 

sc_f^ jin_hnc[f, [^[jn[\f_ ]ofncp[ncih ncg_fch_m [h^ 
g[nolcns j_lci^m, [m q_ff [m _ffc]c_hn q[n_l om[a_. 
A]]il^cha ni nb_ gimn l_]_hn h[ncih[f ]fcg[n_ pofh_l[\cfcns 
[mm_mmg_hn l_jiln, Amm[g [h^ Aloh[]b[f Pl[^_mb [l_ nqi 
i` nb_ _cabn Ih^c[h mn[n_m j[lnc]of[lfs mom]_jnc\f_ ni nb_ 

_ff_]nm i` ]fcg[n_ ]b[ha_. Aloh[]b[f Pl[^_mb, \_cha bcabfs 
pofh_l[\f_, b[m chnli^o]_^ nb_ "Cfcg[n_ Cb[ha_ 
M[h[a_g_hn Mcmmcih 2047" [m [ ]igjl_b_hmcp_ mnl[n_as 
[cg_^ [n ]ihnlc\oncha ni afi\[f chcnc[ncp_m `il l_^o]cha [h^ 
gcnca[ncha nb_ cgj[]nm i` nb_ ]fcg[n_ ]lcmcm. R_mjih^cha ni 
nb_ ]b[ff_ha_m jim_^ \s afi\[f q[lgcha [h^ [cgcha ni 
_hb[h]_ \inb [^[jn[ncih [h^ gcnca[ncih g_[mol_m, Amm[g 
b[m l_]_hnfs ohp_cf_^ jf[hm ni _mn[\fcmb [ ^_^c][n_^ 
^_j[lng_hn `i]om_^ mif_fs ih ]fcg[n_ ]b[ha_ (17). 

Rcse i` Cfcg[t_ Cb[ha_ Ih^u]_^ Igj[]t ih g_^c]ch[f 
jf[hts i` Nirtb -E[st Ih^c[ 

M_^c]ch[f jf[hnm bif^ ]ihmc^_l[\f_ p[fo_ ch nl[^cncih[f 
g_^c]ch_ [h^ jimm_mm _]ihigc] mcahc`c][h]_, \on nb_s `[]_ 
mo\mn[hnc[f nbl_[nm ^o_ ni nb_ _ff_]nm i` ]fcg[n_ ]b[ha_. 
Tbcm cgj[]n cm j[lnc]of[lfs jlihioh]_^ `il jf[hnm h[ncp_ ni 
mj_]c`c] a_ial[jbc] l_acihm il _]imsmn_gm nb[n [l_ 
_r]_jncih[ffs mom]_jnc\f_ ni ]fcg[n_ ]b[ha_. Oh_ 
cffomnl[ncp_ _r[gjf_ cm nb_ mhiq finom (Saussurea laniceps), 
[ g_^c]ch[f jf[hn `ioh^ []limm l_acihm mnl_n]bcha `lig 
Sceecg ni Cbch[. R_m_[l]b bcabfcabnm nb[n hog_liom 
g_^c]ch[f jf[hn mj_]c_m [l_ _r]_jncih[ffs mom]_jnc\f_ ^o_ 
ni nb_cl _h^_gcmg ni l_acihm il b[\cn[nm nb[n [l_ 
_mj_]c[ffs m_hmcncp_ ni ]fcg[n_ ]b[ha_, mo]b [m bcab-

[fncno^_ [l_[m. Tb_l_ _rcmnm mo\mn[hnc[f _gjclc][f _pc^_h]_ 
ch^c][ncha nb[n ]fcg[n_ ]b[ha_ b[m [fn_l_^ mj_]c_m 
^cmnlc\oncih [h^ nb_ ncgcha i` cgjiln[hn fc`_]s]f_ _p_hnm 

(jb_hifias), f_[^cha ni mbcftm ch p_a_n[ncih j[nn_lhm. Tbcm 
jb_hig_hih cm _pc^_hn ch g_^c]ch[f jf[hnm [m q_ff, [m nb_s 
_rbc\cn _[lfc_l `fiq_lcha [h^ ]b[ha_m ch nb_cl a_ial[jbc][f 

l[ha_m ch l_mjihm_ ni _pifpcha n_gj_l[nol_ [h^ q_[nb_l 
j[nn_lhm. Wbcf_ [jj_[lcha [m gchil [^domng_hnm, nb_m_ 
m__gchafs chmcahc`c][hn ]b[ha_m \lcha `ilnb mcahc`c][hn 
]b[ff_ha_m ni nb_ molpcp[f i` nb_m_ mj_]c_m (18). Tb_ 
chp_mnca[ncih (19) ]_hn_l_^ ih nb_ ]l_[ncih i` gi^_fm 
^_jc]ncha nb_ jin_hnc[f a_ial[jbc] l[ha_m i` Taxus 
wallichiana, n[echa chni []]iohn cnm ijncg[f ]fcg[nc] 
]ih^cncihm. Tb_ n_[g oncfct_^ [ l_`_l_h]_ j_lci^ mj[hhcha 
`lig 1960 ni 1990 [h^ jlid_]n_^ biq nb_ mj_]c_m' 
^cmnlc\oncih gcabn [fn_l ch nb_ `onol_ omcha ]fcg[n_ ]b[ha_ 
m]_h[lcim ehiqh [m l_jl_m_hn[ncp_ ]ih]_hnl[ncih 
j[nbq[sm (RCPm) `il nb_ ncg_`l[g_ i` 2070. Tb_ ion]ig_m 
ohp_cf_^ [h _mncg[n_^ l_^o]ncih i` 28% (oh^_l RCP 4.5) 
[h^ 31% (oh^_l RCP 8.5) ch nb_ ]fcg[nc] b[\cn[n i` Taxus 

wallichiana. Tb_m_ `ch^cham []]_hno[n_ nb_ mom]_jnc\cfcns i` 
nb_ mj_]c_m ni nb_ ]ihm_ko_h]_m i` ]fcg[n_ ]b[ha_ [h^ nb_ 
jimmc\f_ ^cmnol\[h]_m nb[n ]iof^ nl[hmjcl_ qcnbch 
giohn[chiom _]imsmn_gm. 

 Tb_ `il_mn l_miol]_m qcnbch nb_ hilnb_[mn_lh mn[n_m 

]ihnlc\on_ ni [jjlircg[n_fs 23.75 j_l]_hn i` nb_ nin[f 
`il_mn ]ip_l []limm nb_ ]iohnls. Tbcm [l_[ cm ]b[l[]n_lct_^ 
\s nb_ nl[^cncih[f jl[]nc]_ i` mbcftcha il dbog ]ofncp[ncih, 
qb_l_ch `il_mn f[h^ cm n_gjil[lcfs ]ihp_ln_^ chni 
[alc]ofnol[f `c_f^m `il [ \lc_` j_lci^. Tb_m_ [alc]ofnol[f 
[]ncpcnc_m jf[s [ mcahc`c][hn lif_ ch nb_ `fo]no[ncihm i` nb_ 
`il_mn ]ip_l. Op_l[ff, nb_l_ b[m \__h [ ^_]l_[m_ i` 1020 
mko[l_ ecfig_n_lm ch `il_mn ]ip_l []limm nb_ hilnb_[mn_lh 
mn[n_m (20) l_`_l T[\f_ 1. A]]il^cha ni ch`ilg[ncih 

jlipc^_^ ch l_`_l_h]_ (21), Nardostachys jatamansi, [ 
g_^c]ch[f jf[hn h[ncp_ ni Sceecg, cm ]f[mmc`c_^ [m ]lcnc][ffs 
_h^[ha_l_^. Aloh[]b[f Pl[^_mb cm big_ ni _h^[ha_l_^ 
mj_]c_m mo]b [m Aconitum heterophyllum, Bergenia ciliate, 
Coptis teeta, Homalomena aromatica, [h^ Taxus 
wallichiana. P[lnc]of[lfs, jf[hnm ch^ca_hiom ni bcab_l 
_f_p[ncihm [l_ bcabfs pofh_l[\f_ ni nb_ cgj[]nm i` ]fcg[n_ 
]b[ha_ ^o_ ni nb_cl mj_]c`c] _hpclihg_hn[f l_kocl_g_hnm 
[h^ fcgcn_^ a_ial[jbc][f ^cmnlc\oncih j[nn_lhm (22). 
R_mc^_hnm i` Aloh[]b[f Pl[^_mb [l_ ]oll_hnfs qcnh_mmcha 
nb_ ]ihm_ko_h]_m i` ]fcg[n_ ]b[ha_, ch]fo^cha mbcftm ch 
mhiq`[ff j[nn_lhm, n_gj_l[nol_ [fn_l[ncihm, [h^ ]b[ha_m ch 
nb_ ncgcha i` jf[hn mj_]c_m' jb_hifias, mo]b [m `fiq_lcha 
[h^ `locncha m_[mihm. Tbcm mcno[ncih b[m cgjfc][ncihm `il 
\inb g_^c]ch[f jf[hnm [h^ _]ihigc][ffs p[fo[\f_ jf[hn 

mj_]c_m ch nb_ l_acih. Fil chmn[h]_, mj_]c_m fce_ 
Rbi^i^_h^lih, qbc]b nblcp_m ch nb_ nl[hmcncih [l_[ 

Sf hi. St[t_ 
Tit[f Fir_st Civ_r 

(2019) 
Tit[f Fir_st Civ_r 

(2021) 
Cb[ha_s ch Fir_st 

Civ_r 
M_^c]ch[f Pf[ht 

W_[ftb 

1 Aloh[]b[f Pl[^_mb 66,688 66,431 -257 500 

2 Amm[g 28,327 28,312 -15 900 

3 M[hcjol 16,847 16,598 -249 1200 

4 M_ab[f[s[ 17,119 17,046 -73 850 

5 Mctil[g 18,006 17,820 -186 207 

6 N[a[f[h^ 12,486 12,251 -235 526 

7 Sceecg 3,342 3,341 -1 420 

8 Tlcjol[ 7,726 7,722 -4 194 

  Tin[f 1,70,541 1,69,521 -1,020 4797 

T[\f_ 1. Sn[n_-qcm_ Fil_mn ]ip_l [h^ g_^c]ch[f jf[hn q_[fnb ch Nilnb _[mn Ih^c[ (20) 
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\_nq__h [fjch_ [h^ mo\[fjch_ _]imsmn_gm, ]iof^ `[]_ 
nbl_[nm ^o_ ni nb_cl fcgcn_^ ][j[]cns `il ojq[l^ l[ha_ 
_rj[hmcih (23). Sig_ cgjiln[hn g_^c]ch[f jf[hn `[gcfs 

qcnb nb_ hog\_l i` mj_]c_m ch Nilnb _[mn_lh mn[n_m cm 
^_jc]n_^ ch Fcaol_ 3. 

 A]]il^cha ni l_`_l_h]_ (24), _f_p[n_^ f_p_fm i` CO2 

[h^ n_gj_l[nol_ b[p_ \__h ^_n_lgch_^ ni _hb[h]_ 
\cig[mm aliqnb. N_p_lnb_f_mm, cn cm _rj_]n_^ nb[n oh^_l 
nb_m_ ]cl]ogmn[h]_m, nb_l_ gcabn \_ [ l_^o]ncih ch nb_ 
b_[fnb-jligincha [nnlc\on_m mo]b [m nin[f [hncirc^[hnm, 
jb_hifm, [h^ `f[pihic^m ch Gynostemma sp., [ g_^c]ch[f 
jf[hn ^i]og_hn_^ ch Aloh[]b[f Pl[^_mb. Ahinb_l hin[\f_ 
mj_]c_m cm T[rom q[ffc]bc[h[, fi][n_^ ch Sceecg, qbc]b 
m_lp_m [m [ pcn[f miol]_ i` ]b_gc][f jl_]olmilm `il 
jli^o]cha nb_ [hnc][h]_l ^loa j[]fcn[r_f. A mno^s 
l_`_l_h]_^ [m (26) chp_mnca[n_m nb_ jl_m_hn [h^ `onol_ 
^cmnlc\oncih i` Taxus wallichiana, [ mj_]c_m i` mcahc`c][h]_, 

qcnb ]ihmc^_l[ncihm i` ]fcg[n_ ]b[ha_ m]_h[lcim. 
Folnb_lgil_, `ch^cham `lig _rj_lcg_hn (15) l_p_[f nb[n 
\inb ^lioabn [h^ b_[n mnl_mm ]ihmc^_l[\fs cgj[cl nb_ 

aliqnb [h^ \cig[mm []]ogof[ncih i` Mentha piperita [h^ 
Catharanthus roseus, nqi g_^c]ch[f jf[hnm h[ncp_ ni 
Amm[g. N_p_lnb_f_mm, nb_m_ jf[hnm _rbc\cn nb_ ][j[\cfcns ni 

[]]ogof[n_ imgifsn_m [h^ m_]ih^[ls g_n[\ifcn_m [n 
^cmnch]n aliqnb mn[a_m ch l_mjihm_ ni mnl_mm. Tbcm 
jb_hig_hih moaa_mnm nb[n nb_m_ ]igjioh^m gcabn 
[g_fcil[n_ nb_ [^p_lm_ _ff_]nm i` ^lioabn [h^ b_[n mnl_mm 
\s _hb[h]cha jf[hn q[n_l jin_hnc[f [h^ m][p_hacha 
l_[]ncp_ irsa_h mj_]c_m. Gcp_h nb_ jlid_]ncih i` gil_ 
l_]oll_hn ^lioabnm [h^ b_[n q[p_m ^o_ ni ]fcg[n_ ]b[ha_, 
nb_cl ]ig\ch_^ i]]oll_h]_ cm _rj_]n_^ ni _r_ln gil_ 
jlihioh]_^ _ff_]nm ]igj[l_^ ni cmif[n_^ ch]c^_h]_m. 
Dlioabn ][h [lcm_ `lig l_^o]_^ jl_]cjcn[ncih il fcgcn_^ 
micf q[n_l [p[cf[\cfcns, qcnb lcmcha n_gj_l[nol_m 
_r[]_l\[ncha cnm cgj[]nm. Pf[hnm b[p_ nb_ ][j[]cns ni 
[]]fcg[n_ ni mo]b ]ih^cncihm nblioab [pic^[h]_ il 
nif_l[h]_ g_]b[hcmgm. C_ln[ch nif_l[h]_ g_]b[hcmgm [l_ 

mj_]c`c] ni j[lnc]of[l mnl_mm_m, qb_l_[m inb_lm [l_ gil_ 
a_h_l[f [h^ ][h \_ []ncp[n_^ ch l_mjihm_ ni p[lciom mnl_mm 
nsj_m, [m ^cm]omm_^ ch l_`_l_h]_ (27). 

Fcaur_ 3. R_jilncha nb_ Nilnb _[mn_lh mn[n_m ^[n[ i` nb_ cgjiln[hn g_^c]ch[f jf[hn `[gcfs h[g_m qcnb nb_ hog\_l i` mj_]c_m. (22, 23, 24). 
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Cih]fuscih 

Tb_ jin_hnc[f i` g_^c]ch[f jf[hnm ni ^lcp_ Nilnb-_[mn_lh 

[^p[h]_g_hn cm mo\mn[hnc[f. Bs chn_al[ncha nb_m_ jf[hnm 
chni _rcmncha nl[^cncih[f jl[]nc]_m, chhip[ncp_, l_fc[\f_, [h^ 
momn[ch[\f_ msmn_gm ][h \_ `ila_^ ni [^^l_mm afi\[f 
]b[ff_ha_m. P[lnc]of[lfs ch nb_ ]ihn_rn i` ]fcg[n_ ]b[ha_, 
nb_ _ff_]nm ih nb_ fc`_ ]s]f_m [h^ ^cmnlc\oncih i` bcab-
[fncno^_ jf[hnm, jl_^igch[hn ch nb_ Nilnb-_[mn_lh mn[n_m, 
[l_ jlihioh]_^ ^o_ ni nb_cl _f_p[n_^ b[\cn[nm. Ti 
]iohn_l[]n nb_ ]fcg[n_-ch^o]_^ mbcftm ch nb_m_ g_^c]ch[f 
jf[hnm, [ l[ha_ i` mnl[n_ac] []ncihm ][h \_ oh^_ln[e_h. 
Fclmn, _h]iol[acha nb_ ]ofncp[ncih i` g_^c]ch[f jf[hnm 
qcnbch ]iggohcns a[l^_hm ][h _hmol_ fi][f [p[cf[\cfcns 
[h^ f_mm_h ^_j_h^_h]_ ih qcf^ b[lp_mncha. S_]ih^fs, 
jl_m_lpcha [h^ l_mj_]ncha nb_ nl[^cncih[f ehiqf_^a_ 
[mmi]c[n_^ qcnb nb_m_ jf[hnm hin ihfs `imn_lm momn[ch[\cfcns 
\on [fmi aoc^_m nb_cl l_mjihmc\f_ om[a_. Tbcl^fs, nl[chcha 

b[lp_mn_lm ch momn[ch[\f_ n_]bhcko_m, mo]b [m m_f_]ncp_ 
b[lp_mncha [h^ jligincha jf[hn l_a_h_l[ncih, \_]ig_m 
]lo]c[f ni jl_p_hn ip_l_rjficn[ncih. Folnb_lgil_, 
_h^ilmcha il _p_h g[h^[ncha ]_lnc`c][ncih jlial[gm `il 
qcf^-]iff_]n_^ g_^c]ch[f jf[hn g[n_lc[fm, _mj_]c[ffs qcnbch 
nb_ chn_lh[ncih[f nl[^_ mjb_l_, ][h m_lp_ ni ao[l[hn__ 
_nbc][f [h^ momn[ch[\f_ miol]cha jl[]nc]_m. Ih [^^cncih, nb_ 
cgjf_g_hn[ncih i` f[la_-m][f_ ]ihm_lp[ncih chcnc[ncp_m 
]_hn_l_^ ih m[`_ao[l^cha b[\cn[nm \_]ig_m jcpin[f ni 
]iohn_l nb_ nbl_[nm i` ^_`il_mn[ncih [h^ ^cgchcmbcha 
\ci^cp_lmcns. L[mnfs, ]ihn_gjf[ncha g_[mol_m fce_ [mmcmn_^ 
gcal[ncih [h^ _r mcno m__^ \[hecha ][h jf[s [ lif_ ch 
jl_p_hncha nb_ afi\[f _rnch]ncih i` chp[fo[\f_ mj_]c_m, 
[f\_cn qcnb nb_ [q[l_h_mm nb[n nb_m_ []ncihm gcabn hin 

jlipc^_ cgg_^c[n_ mifoncihm ni ]ihn_gjil[ls ]iggohcns 
]b[ff_ha_m. Ih mogg[ncih, [ ]igjl_b_hmcp_ mnl[n_as 
_h]igj[mmcha ]ofncp[ncih, ehiqf_^a_ jl_m_lp[ncih, 
momn[ch[\f_ jl[]nc]_m, ]_lnc`c][ncih, ]ihm_lp[ncih _ffilnm, 
[h^ fiha-n_lg mj_]c_m jlin_]ncih mn[h^m [m [ jin_hn 
[jjli[]b ni gcnca[n_ nb_ [^p_lm_ l_j_l]ommcihm i` [ 

]b[hacha ]fcg[n_ ih g_^c]ch[f jf[hnm ch nb_ Nilnb-_[mn_lh 
l_acih. 

 Aloh[]b[f Pl[^_mb cm j[lnc]of[lfs mom]_jnc\f_ ni nb_ 
cgj[]nm i` ]fcg[n_ ]b[ha_, f_[^cha ni nb_ chnli^o]ncih i` 
nb_ "Cfcg[n_ Cb[ha_ M[h[a_g_hn Mcmmcih 2047." Tbcm 

chcnc[ncp_ m_lp_m [m [ bifcmnc] mnl[n_as ni [fcah qcnb afi\[f 
_ffilnm [cg_^ [n ]oln[cfcha nb_ ]fcg[n_ ]lcmcm. Ih l_mjihm_ ni 

nb_ _m][f[ncha ]b[ff_ha_m jim_^ \s lcmcha afi\[f 

n_gj_l[nol_m, Amm[g b[m l_]_hnfs ohp_cf_^ jf[hm ni 
_mn[\fcmb [ ^_^c][n_^ ^_j[lng_hn `i]om_^ mif_fs ih 
]fcg[n_ ]b[ha_. Pl_m_hnfs, nb_l_ _rcmnm [h chmoffc]c_h]s i` 
[]]ol[n_ ^[n[ ]ih]_lhcha nb_ jl_]cm_ _ff_]nm i` ]fcg[n_ 
]b[ha_ ih g_^c]ch[f jf[hnm qcnbch nb_ mn[n_. Tb_ [p[cf[\f_ 
ch`ilg[ncih ih nbcm mo\d_]n cm fcgcn_^, oh^_lm]ilcha nb_ 
ola_h]s `il gil_ _rb[omncp_ ^[n[ ni a[ch [ ]igjl_b_hmcp_ 
oh^_lmn[h^cha i` biq ]fcg[n_ ]b[ha_ cm cgj[]ncha 
g_^c]ch[f jf[hn mj_]c_m mj_]c`c][ffs ch nb_ hilnb_[mn_lh 
mn[n_m i` Ih^c[. Cihm_ko_hnfs, [ gil_ ^_n[cf_^ al[mj i` nb_ 
p[lc[\f_m chmnca[ncha nb_m_ ]b[ha_m h_]_mmcn[n_m nb_ 
]iff_]ncih i` ]igjl_b_hmcp_ [h^ ]ihmcmn_hn ^[n[ `lig 
l_jl_m_hn[ncp_ fi][ncihm. Hcnb_lni, nb_l_ cm [ hin[\f_ 
^_[lnb i` mo\mn[hnc[f m]c_hnc`c] _pc^_h]_ _fo]c^[ncha nb_ 
l_j_l]ommcihm i` ]fcg[n_ ]b[ha_ ih g_^c]ch[f jf[hnm, 

j[lnc]of[lfs ch nb_ hilnb_[mn_lh mn[n_m. Tbcm ^_`c]cn ch 
m]c_hnc`c] \[]echa oh^_lm]il_m nb_ cgg_^c[n_ l_kocl_g_hn 
ni ]ih^o]n chn_l^cm]cjfch[ls l_m_[l]b [h^ `ilgof[n_ 

n[cfil_^ mnl[n_ac_m ni \inb [^[jn ni [h^ gcnca[n_ nb_ 
cgj[]nm i` ]fcg[n_ ]b[ha_, mj_]c`c][ffs n[cfil_^ ni jl_m_lp_ 
nb_ ^cp_lmcns i` g_^c]ch[f jf[hnm. 
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