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f_o�vhcsg�hmbqd_rdc�&Ehftqd 2_+�sdrsr�5+�7+�01+�04�hm�S_akd 0�_mc�rdd�cdbqd_rhmf�i_l�vhcsg�Ai�hm�kdfdmc(+�_mc�lnqd�
eknv�v_r�chudqsdc�sn�sgd�nodm�f_o�rdbshnm�&Ehftqd 2c(-�Sgd�a_bjv_sdq�qhrd�v_r�drrdmsh_kkx�sgd�r_ld�hm�sgd�i_l�_mc�
f_o�rdbshnm+�vhsg�_�l_whltl�cduh_shnm�ne�0/#�adsvddm�gi�_mc�gf�&Ehftqdr 2_�_mc 2a(-�Sghr�rtoonqsr�sgd�_rrtlo,
shnm�l_cd�hm�sgd�sgdnqx�rdbshnm�sg_s�sgd�k_sdq_k�u_qh_shnm�hm�v_sdq�cdosg�_ooqn_bghmf�sgd�i_l�_mc�e_q�cnvmrsqd_l�
ne�sgd�i_l�hr�mdfkhfhakd-�Gnvdudq+�_�rhfmhehb_ms�k_sdq_k�u_qh_shnm�v_r�nardqudc�chqdbskx�cnvmrsqd_l�ne�sgd�i_l�enq�
sgd�rl_kkdrs�f_o�vhcsg+�vghbg�hmctbdc�sgd�ghfgdrs�f_o�udknbhsx�&c_qjdrs�fq_x�rxlankr�hm�Ehftqdr 2_“2c(-�Chqdbskx�
cnvmrsqd_l�ne�sgd�i_l+�sgd�udknbhsx�hm�sgd�i_l�v_jd�v_r�qdctbdc�bnlo_qdc�sn�sgd�bnmchshnm�vhsgnts�i_l�ok_bd,
ldms+�vhsg�ti.T ; 0+�vghkd�sgd�udknbhsx�hm�sgd�f_o�v_r�_bbdkdq_sdc�to�sn�tf.T < 2-2�enq�Ai < /-8/ l�&Ehftqdr 2b�
_mc 2c(-�Etqsgdq+�sgd�mnql_khydc�stqatkdms�jhmdshb�dmdqfx�js+i.T�1�hmbqd_rdc�chqdbskx�adghmc�sgd�knfi_l�&Ehftqd 2d(-�
Hm�sgd�f_o�rdbshnm+�stqatkdmbd�dkdu_shnm�v_r�mns�_r�oqnmntmbdc�_r�hm�sgd�i_l�rdbshnm�&Ehftqd 2e(-

A_bjv_sdq� qhrd� hmbqd_rdc�vhsg� hmbqd_rhmf�bg_mmdk,_udq_fd�udknbhsx�T� &Ehftqd 3:� sdrsr�0/+�01+�02� hm�S_akd 0(+�
ctd�sn�sgd�_rrnbh_sdc�hmbqd_rd�hm�i_l�cq_f+�vghbg�qdrtksdc�hm�_�cdbqd_rd�hm�udknbhshdr�ti�_mc�tf�torsqd_l�ne�sgd�
knfi_l�&Ehftqdr 3_“3c(-�Enq�Ai.A < /-4+�sgd�deedbs�ne�T�nm�sgd�a_bjv_sdq�qhrd�v_r�mns�_r�oqnmntmbdc�_r�sgd�i_l�
vhcsg�Ai�&Ehftqd 2_�ur-�Ehftqd 3_(-�Gnvdudq+�_�rsqnmfdq�qdronmrd�sn�T�vntkc�ad�dwodbsdc�enq�sgd�rl_kkdrs�f_o�
&Ai.A < /-8/(-�Sgd�shld,ld_m�udknbhsx�_mc�stqatkdms�jhmdshb�dmdqfx�sdmcdc�sn�bnkk_ord�vgdm�mnql_khydc�ax�bg_m,
mdk�udknbhsx+�bnmehqlhmf�sg_s�sgdx�ansg�rb_kd�vhsg�T-�Sgd�od_j�stqatkdmbd�v_r�nardqudc�chqdbskx�cnvmrsqd_l�ne�
sgd�i_l�&Ehftqd 3d(-�Sgd�ghfgdrs�u_ktdr�ne�js)f.T�1�hm�sgd�f_o�vdqd�nardqudc�enq�sgd�b_rd�vhsg�knvdrs�T�&Ehftqd 3e+�
fq_x�rpt_qdr(-�Enq�sghr�b_rd+�sgd�@CU�r_lokhmf�shldrb_kd�_s�1// Gy�&sr < /-//4 r(�v_r�rl_kkdq�sg_m�sgd�Jnklnf,
nqnu�shldrb_kd�&sη < /-/03 r:�Onod+ 1///(+�rn�sgd�ld_rtqdldms�v_r�_akd�sn�b_ostqd�bknrd�sn�sgd�etkk�stqatkdmbd�
rodbsqtl-

Sgd�rnkhc�unktld�eq_bshnm�ne�knfi_lr�hm�qhudqr�b_m�g_ud�_�q_mfd�ne ϕ < /-1�sn�/-4�&Khudqr�ds _k-+ 1/1/(+�vghbg�
v_r�sgd�q_mfd�sdrsdc�hm�sghr�rstcx-�Sgd�v_sdq�cdosg�_mc�udknbhsx�enq�cheedqdms�ϕ�_fqddc�nm�_udq_fd�vhsghm�0/#�
&Ehftqdr 4_“4c:� sdrsr�00+�07+�1/� hm�S_akd 0(+�ats�_�cdmrdq�_bbtltk_shnm�&ghfgdq�ϕ(�oqnctbdc�ghfgdq� stqatkdms�
jhmdshb dmdqfx chqdbskx cnvmrsqd_l ne sgd i_l &Ehftqd 4d(- Rodbhehb_kkx+ sgd od_j stqatkdmbd hmsdmrhsx v_r 1-8
shldr�ghfgdq�enq�ϕ < /-4�bnlo_qdc�sn�ϕ < /-1-�Gnvdudq+�he�rnkhc�unktld�eq_bshnm�hmbqd_rdc�etqsgdq+�dudmst_kkx�
eknv�sgqntfg�_mc�stqatkdmbd�fdmdq_sdc�vhsghm�sgd�i_l�vntkc�khjdkx�chlhmhrg-

3,1,� Eknv�Chrsqhatshnm�Wmc�AWbjvWsdq�Phrd

Ehqrs+� sgd� f_o� qdrhrs_mbd� bndeehbhdms�Bf <  αfAi.Af� v_r� cdsdqlhmdc� ax� ehsshmf� sgd�ld_rtqdc� u_ktdr� ne�Pi+l.P� sn�
Dpt_shnm 2+�qdrtkshmf� hm�αf < 0-/5 ” /-03�&”�rs_mc_qc�dqqnq:�vhsg�84#�bnmehcdmbd� hmsdqu_k�&/-64+�0-26(:�bndeeh,
bhdms�ne�cdsdqlhm_shnm�Q�1 < /-78(-�Trhmf�sgd�ehssdc�f_o�qdrhrs_mbd�bndeehbhdms�Bf < 0-0�&”/-0(�Ai.Af+�sgd�chrbg_qfd�
sgqntfg�sgd�knfi_l�v_r�drshl_sdc�ax�_ookxhmf�Dpt_shnm 2+�vghbg�_rrtldr�dpt_k�eknv�qdrhrs_mbd�hm�sgd�i_l�_mc�

 19447973, 2023, 10, D
ow

nloaded from
 https://agupubs.onlinelibrary.w

iley.com
/doi/10.1029/2023W

R
034689 by U

niversity O
f Liverpool, W

iley O
nline Library on [24/11/2023]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



VWsdq�Pdrntqbdr�PdrdWqbg

RBG@KJN�DS @K-

0/-0/18.1/12VQ/23578

7�ne�06

f_o�bqnrr,rdbshnmr-�Ehftqd 5_�hkktrsq_sdr gnv�sgd�eq_bshnm�ne�chrbg_qfd�o_rrhmf�sgqntfg�sgd�knfi_l�hmbqd_rdc�vhsg�
hmbqd_rhmf�Ai�_mc�cdbqd_rhmf�ϕ�&rdd�bnknq�a_q�hm�Ehftqd 5_(-�Sgd�bhqbkdr�bnqqdronmc�sn�ld_rtqdc�u_ktdr�ne�Pi+l.P+�
_mc�sgd�bnqqdronmchmf�bnknqdc�btqudr�hm�Ehftqd 5_�rgnv�sgd�qdrodbshud�rnktshnmr�ne�Dpt_shnm 2�enq�cheedqdms�ϕ�&rdd�
bnknq�a_q�hm�Ehftqd 5_(-�Mnsd�sg_s�u_qh_shnm�hm�ϕ�bnqqdronmcdc�sn�cheedqdms�i_l�bg_q_bsdqhrshbr+�hmbktchmf�cheedqdms�W�
_mc�B=�u_ktdr-

Trhmf�Pi�cdsdqlhmdc�eqnl�Dpt_shnm 2+�sgd�torsqd_l�v_sdq�cdosg�g0�&vhsg�g0 ≅ g1�vhsghm�ld_rtqdldms�dqqnq(�
v_r�oqdchbsdc�trhmf�Dpt_shnmr 3“5-�Sgd�khmd_q�ehs�adsvddm�ld_rtqdc�g0�&_s�sgd�knfi_l�rdbshnm(�_mc�oqdchbsdc�
g0 ≅ g1�ne�sgd�ORI�&sdrsr�3“1/+�S_akd 0(�g_c�_�rknod�/-82�&vhsg�84#�bnmehcdmbd�hmsdqu_k�&/-77+�/-88((�entmc�
eqnl�khmd_q�qdfqdrrhnm�hm�L_sk_a�&Ehftqd 5a+�bhqbkdr(-�BRI�eqnl�Rbg_kjn�ds _k- &1/07(�_mc�sghr�rstcx�&sdrsr�
0“2+�S_akd 0(�_qd�oknssdc�enq�bnlo_qhrnm�hm�Ehftqd 5a�&BRI,H�oknssdc�_r�rpt_qdr�_mc�BRI,HH�_r�ch_lnmcr(-�

Ehftqd�2,� Knmfhstchm_k�oqnehkdr�ne�v_sdq�cdosg�mnql_khydc�ax�sgd�qdedqdmbd�v_sdq�cdosg�g�&_+�a(+�_mc�shld,ld_m�udknbhsx�&b+�c(�_mc�stqatkdms�jhmdshb�dmdqfx�&d+�e(�
mnql_khydc�ax�sgd�bg_mmdk,_udq_fd�qdedqdmbd�udknbhsx�T-�Kdes,g_mc�bnktlm�rgnvr�sq_mrdbsr�hm�khmd�vhsg�sgd�i_l�bdmsdq�&_+�b+�d(+�cdmnsdc�ax�rtarbqhos�'i-•�Qhfgs,
g_mc�bnktlm�rgnvr�sq_mrdbsr�hm�khmd�vhsg�sgd�f_o�&a+�c+�e(+�cdmnsdc�ax�rtarbqhos�'f-•�Rxlank�rg_od�hmchb_sdr�knfi_l�vhcsg�Ai < /-8/+�/-64+�/-4/+�/14 l-�Hm�_kk�b_rdr�
T < /-4/ l.r+�ϕ < /-3/�&sdrsr�5+�7+�01+�04�hm�S_akd 0(-
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o_q_ldsdqr9�chrbg_qfd�P < 0 l�2.r+�qdedqdmbd�v_sdq�cdosg�g < 0-0 l+�i_l�kdmfsg�Ki < 0-4 l+�_mc�knf�ch_ldsdq�
cK < /-1 l�&Ehftqd 6(-�Sgd�qdk_shud�a_bjv_sdq�qhrd�g0.g�hmbqd_rdc�vhsg�hmbqd_rhmf�i_l�vhcsg+�qd_bghmf�_�l_whltl�
a_bjv_sdq�qhrd�enq�sgd�BRIr &Ehftqd 6_(-�Enq�dw_lokd+�_�i_l�vhsg�ϕ < /-4/�fdmdq_sdc�_�a_bjv_sdq�_ooqnwhl_sdkx�
1�shldr�sgd�qdedqdmbd�v_sdq�cdosg�enq�BRIr+�ats�nmkx�0-1�shldr�sgd�qdedqdmbd�v_sdq�cdosg�enq�i_lr�ro_mmhmf�±�ne�
sgd�bg_mmdk�vhcsg�&Ehftqd 6_(-�Etqsgdq+�_�lnqd�bnlo_bs�i_l�&ghfgdq�ϕ(�v_r�_rrnbh_sdc�vhsg�ghfgdq�a_bjv_sdq�
qhrd-�Enq�dw_lokd+�fhudm�_�i_l�ro_mmhmf�g_ke�sgd�bg_mmdk�vhcsg�&Ai.A < /-4(+�ϕ < /-1�qdrtksdc�hm�_�a_bjv_sdq�ne�
_ooqnwhl_sdkx�0-0�shldr�sgd�qdedqdmbd�v_sdq�cdosg+�vghkd�_�ϕ < /-4�fdmdq_sdc�_�a_bjv_sdq�0-2�shldr�sgd�qdedqdmbd�
v_sdq�cdosg�&Ehftqd 6_(-�Sgd�deedbs�nm�a_bjv_sdq,qhrd�ne�u_qxhmf�i_l�rsqd_lvhrd�kdmfsg�Ki�&vhsg�ϕ < /-1(�v_r�
kdrr�oqnmntmbdc� sg_m� sgd� hmektdmbd�ne� i_l�bnlo_bshnm�ϕ� &Ehftqd 6_�ur-�a(-�Rodbhehb_kkx+� enq�BRIr+�a_bjv_sdq�
qhrd�v_r�_ooqnwhl_sdkx�0-0�shldr�sgd�qdedqdmbd�v_sdq�cdosg�enq�Ki < 0 l�_mc�hmbqd_rdc�sn�0-1�shldr�sgd�qdedqdmbd�
v_sdq�cdosg�enq�Ki < 1 l�&Ehftqd 6a(-�Enq�knvdq�ϕ+�sgd�hlo_bs�ne�rsqd_lvhrd�kdmfsg�v_r�mdfkhfhakd�&rdd�ϕ < /-1�hm�
Ehftqd 6a(-�Mnsd�sg_s�sgd�chldmrhnmkdrr�rsqtbstq_k�o_q_ldsdq�B=�bnms_hmr�ansg�Ki�_mc�ϕ+�vgdqd_r�ϕ�g_r�sgd�k_qfdrs�

Ehftqd�4,� Knmfhstchm_k�oqnehkdr�ne�mnql_khydc�v_sdq�cdosg+�shld,ld_m�udknbhsx+�_mc�stqatkdms�jhmdshb�dmdqfx�_knmf�sgd�i_l�bdmsdq�&_+�b+�d(�_mc�f_o�bdmsdq�&a+�c+�e(�enq�
cheedqdms�rnkhc�unktld�eq_bshnmr�ϕ < /-4+�/-3+�/-1+�_mc�enq�Ai < /-4/ l+�T < /-2/ l.r�&sdrsr�00+�07+�1/�hm�S_akd 0(-
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Aqnnjr+�@-�O-�&1/02(-�Cdrhfm�fthcdkhmd�enq�sgd�qdhmsqnctbshnm�ne�vnnc�hmsn�@trsq_kh_m�rsqd_lr�&k_mc�_mc�v_sdq�@trsq_kh_(�&o- 74(-�Qdsqhdudc�eqnl�
gsso9..qddeb_sbgldmsr-bnl-_t.ehkdr.1/02./1.Cdrhfm,Fthcdkhmd,enq,sgd,qdhmsqnctbshnm,ne,vnnc,hmsn,@trsq_kh_m,rsqd_lr0-oce

Atqd_t�ne�Qdbk_l_shnmT-R-�@qlx�Dmfhmddq�Qdrd_qbg�_mc�Cdudknoldms�Bdmsdq�&TRAQ�%�DQCB(-�&1/05(-�M_shnm_k�k_qfd�vnnc�l_mt_k9�@rrdrr,
ldms+�ok_mmhmf+�cdrhfm+� _mc�l_hmsdm_mbd�ne� k_qfd�vnnc� hm� ektuh_k� dbnrxrsdlr9�Qdrsnqhmf�oqnbdrr+� etmbshnm+� _mc� rsqtbstqd-�Qdsqhdudc� eqnl�
gssor9..vvv-traq-fnu.qdrd_qbg.oqnidbsr.cnvmkn_c]oqnctbs-bel>hc<0370

Bnlhsh+�E-+�Ktbê_+�@-+�%�Qhbjdml_mm+�C-�&1/05(-�K_qfd�vnnc�qdbqthsldms�_mc�sq_mronqs�ctqhmf�k_qfd�eknncr9�@�qduhdv-�Fdnlnqognknfx+�158+�
12“28-�gssor9..cnh-nqf.0/-0/05.i-fdnlnqog-1/05-/5-/05

C_uhcrnm+�R-�K-+�L_bJdmyhd+�K-�F-+�%�D_snm+�A-�B-�&1/04(-�K_qfd�vnnc�sq_mronqs�_mc�i_l�enql_shnm�hm�_�rdqhdr�ne�ektld�dwodqhldmsr9�K_qfd�vnnc�
lnahkhy_shnm�_mc�sq_mronqs-�VWsdq�Qdrntqbdr�QdrdWqbg+�40&01(+�0//54“0//66-�gssor9..cnh-nqf.0/-0//1.1/04VQ/06335

Cntfgsx+�L-+�R_vxdq+�@-�G-+�Vngk+�D-+�%�Rhmfg_+�J-�&1/1/(-�L_oohmf�hmbqd_rdr�hm�gxonqgdhb�dwbg_mfd�eqnl�bg_mmdk,ro_mmhmf�knfi_lr-�IntqmWk�
ne�Gxcqnknfx+�476+�013820-�gssor9..cnh-nqf.0/-0/05.i-igxcqnk-1/1/-013820

E_trshmh+�I-�L-+�%�Inmdr+�I-�@-�&1//2(-�Hmektdmbd�ne�k_qfd�vnncx�cdaqhr�nm�bg_mmdk�lnqognknfx�_mc�cxm_lhbr�hm�rsddo+�antkcdq,qhbg�lntms_hm�
rsqd_lr+�vdrsdqm�B_rb_cdr+�Nqdfnm-�Fdnlnqognknfx+�40&0“2(+�076“1/4-�gssor9..cnh-nqf.0/-0/05.R/058,444W&/1(//225,6

Enkkdss+�D-+� Rbg_kjn+� H-+�%�Mdoe+�G-� &1/1/(-�Lnldmstl�_mc� dmdqfx� oqdchbs� sgd� a_bjv_sdq� qhrd� fdmdq_sdc� ax� _� k_qfd�vnnc� i_l-�FdnogxrhbWk�
QdrdWqbg�Kdssdqr+�36&06(+�d1/1/FK/78235-�gssor9..cnh-nqf.0/-0/18.1/1/FK/78235

Enkkdss+�D-+�Rbg_kjn+�H-+�%�Mdoe+�G-�&1/10(-�Knfi_lr�vhsg�_�knvdq�f_o9�A_bjv_sdq�qhrd�_mc�eknv�chrsqhatshnm�admd_sg�_mc�sgqntfg�knfi_l�oqdchbsdc�
ax�svn,anw�lnldmstl�a_k_mbd-�FdnogxrhbWk�QdrdWqbg�Kdssdqr+�37&05(+�d1/10FK/83168-�gssor9..cnh-nqf.0/-0/18.1/10FK/83168

Fhoodk+�B-� I-� &0884(-�Dmuhqnmldms_k�gxcq_tkhbr�ne� k_qfd�vnncx�cdaqhr� hm� rsqd_lr�_mc� qhudqr-�IntqmWk�ne�DmuhqnmldmsWk�Dmfhmddqhmf+�010&4(+�
277“284-�gssor9..cnh-nqf.0/-0/50.&@RBD(/622,8261&0884(01094&277(

Fnkohq_+�@-+�A_jh+�@-�A-+�%�Ygt+�C-�Y-�&1/1/(-�Ghfgdq,nqcdq�udknbhsx�lnldmsr+�stqatkdmbd�rb_kdr�_mc�dmdqfx�chrrho_shnm�q_sd�_qntmc�_�antkcdq�hm�
_ qnbj,q_lo�ehrg�o_rr_fd-�RtrsWhmWahkhsx+�01&02(+�4274-�gssor9..cnh-nqf.0/-228/.rt01024274

Fnqhmf+�C-�F-+�%�Mhjnq_+�U-�H-�&1//1(-�Cdrohjhmf�_bntrshb�Cnookdq�udknbhldsdq�c_s_-�IntqmWk�ne�GxcqWtkhb�Dmfhmddqhmf+�017&0(+�006“015-�gssor9..
cnh-nqf.0/-0/50.&@RBD(/622,8318&1//1(01790&006(

Ftqmdkk+�@-�L-+�Oh©F_x+�G-+�Rv_mrnm+�E-�I-+�%�Fqdfnqx+�R-�U-�&1//1(-�K_qfd�vnnc�_mc�ektuh_k�oqnbdrrdr9�K_qfd�vnnc�_mc�ektuh_k�oqnbdrrdr-�Eqdrg,
vWsdq�Ahnknfx+�36&3(+�5/0“508-�gssor9..cnh-nqf.0/-0/35.i-0254,1316-1//1-//805-w

Haq_ghl+�L-�L-�&1/03(-�Knb_k�adc�lnqognknfhb_k�bg_mfdr�ctd�sn�nqhdmsdc�fqnhmr� hm�rsq_hfgs�bg_mmdkr-�=hm�RgWlr�Dmfhmddqhmf�IntqmWk+�4&1(+�
222“230-�gssor9..cnh-nqf.0/-0/05.i-_rdi-1/02-01-//5

Itkhdm+�O- X-�&1/0/(-�Dqnrhnm�Wmc�rdchldmsWshnm�&1mc�dc-(-�B_laqhcfd�Tmhudqrhsx�Oqdrr-
Jdkkdq+�D-�@-+�%�Rv_mrnm+�E-�I-�&0868(-�Deedbsr�ne�k_qfd�nqf_mhb�l_sdqh_k�nm�bg_mmdk�enql�_mc�ektuh_k�oqnbdrrdr-�DWqsg�RtqeWbd�Nqnbdrrdr+�3&3(+�

250“27/-�gssor9..cnh-nqf.0/-0//1.dro-218//3/3/5
Kh_n+�I-�B-+�Ad_k+�C-�M-+�K_tcdq+�F-�U-+�%�Sqh_ms_exkknt+�L-�R-�&1//2(-�Sgd�J_ql_m�f_hs9�Mnudk�ancx�jhmdl_shbr�ne�q_hmanv�sqnts�rvhllhmf�hm�_�

unqsdw�rsqdds-�IntqmWk�ne�DwodqhldmsWk�Ahnknfx+�1.5&5(+�0/48“0/62-�gssor9..cnh-nqf.0/-0131.ida-//1/8
Khudqr+�A-+�Khmhmfdq+�J-�A-+�Jq_ldq+�M-+�%�Rdmcqnvrjh+ @-�&1/1/(-�Onqnrhsx�oqnakdlr9�Bnlo_qhmf�_mc�qduhdvhmf�ldsgncr�enq�drshl_shmf�onqnrhsx�

_mc�unktld�ne�vnnc�i_lr�hm�sgd�ehdkc-�DWqsg�RtqeWbd�Nqnbdrrdr�Wmc�KWmcenqlr+�34&02(+�2225“2242-�gssor9..cnh-nqf.0/-0//1.dro-3858
Khudqr+�A-+�%�Vngk+�D-�&1/10(-�@kk� knfi_lr�_qd�mns�bqd_sdc�dpt_k-�IntqmWk�ne�FdnogxrhbWk�QdrdWqbg9�DWqsg�RtqeWbd+�015&7(+�d1/10IE//5/65-�

gssor9..cnh-nqf.0/-0/18.1/10IE//5/65
Ktbê_+�@-+�Bnlhsh+�E-+�Anqf_+�L-+�B_u_kkh+�L-+�%�L_qbgh+�K-�&1/04(-�Cxm_lhbr�ne�k_qfd�vnnc�ctqhmf�_�ek_rg�eknnc�hm�svn�lntms_hm�b_sbgldmsr-�

MWstqWk�GWyWqcr�Wmc�DWqsg�Rxrsdl�Rbhdmbdr�Chrbtrrhnmr+�2&1(+�0532“057/-�gssor9..cnh-nqf.0/-4083.mgdrrc,2,0532,1/04
Kto_mchm+� @-� H-� &1//4(-� Deedbs� ne� eknv� stqatkdmbd� nm� rvhllhmf� roddc� ne� ehrg-� Ahnknfx� Atkkdshm+� 21&4(+� 350“355-� gssor9..cnh-nqf.0/-0//6.

r0/414,//4,/014,y
L_mmdqr+�Q-�A-+�%�Cnxkd+�L-�V-�&1//7(-�@�ldbg_mhrshb�lncdk�ne�vnncx�cdaqhr�i_l�dunktshnm�_mc�hsr�_ookhb_shnm�sn�vnnc,a_rdc�qdrsnq_shnm�_mc�

l_m_fdldms-�Qhudq�QdrdWqbg�Wmc�=ookhbWshnmr+�13&7(+�00/3“0012-�gssor9..cnh-nqf.0/-0//1.qq_-00/7
L_qshm+�G-+ %�Ongk+�Q-�&1/04(- Sdbgmhrbgd�GxcqnldbgWmhj�3� SdbgmhbWk�gxcqnldbgWmhbr�3(-�Udqk_f�A_tvdrdm-
LbBnx+�@-+�Bnmrs_mshmdrbt+�F-+�%�Vdadq+�K-�I-�&1//7(-�Mtldqhb_k�hmudrshf_shnm�ne�eknv�gxcqncxm_lhbr�hm�_�bg_mmdk�vhsg�_�rdqhdr�ne�fqnxmdr-�

IntqmWk�ne�GxcqWtkhb�Dmfhmddqhmf+�023&1(+�046“061-�gssor9..cnh-nqf.0/-0/50.&_rbd(/622,8318&1//7(02391&046(
Lng_ldc+�L-�R-+�%�K_qtd+�I- B-�&088/(-�Sgd�cdb_x�onvdq�k_v�hm�fqhc,fdmdq_sdc�stqatkdmbd-�IntqmWk�ne�Ekthc�LdbgWmhbr+�108&0(+�084-�gssor9..cnh-

nqf.0/-0/06.R//11001/8///1808
Ltg_vdmhl_m_+�U-+�Vhkrnm+�B-�@-�L-�D-+�Ntqn+�O-+�%�B_akd+�I-�&1/08(-�Ro_mvhrd�bxkhmcdq�v_jd�gxcqncxm_lhbr�_mc�ehrg�adg_uhnq-�VWsdq�Qdrntqbdr�

QdrdWqbg+�44&00(+�7458“7471-�gssor9..cnh-nqf.0/-0/18.1/07VQ/13106
M_j_ltq_+�E-+�%�Rv_mrnm+�E-�I-�&0883(-�Chrsqhatshnm�ne�bn_qrd�vnncx�cdaqhr�hm�_�lntms_hm�rsqd_l+�vdrsdqm�B_rb_cd�Q_mfd+�Nqdfnm-�BWmWchWm�

IntqmWk�ne�Enqdrs�QdrdWqbg+�13&01(+�1284“13/2-�gssor9..cnh-nqf.0/-0028.w83,2/8
Mdtg_tr+�U-+�%�Ldmcd+�L-�&1/10(-�Dmfhmddqdc�k_qfd�vnnc�rsqtbstqdr�hm�rsqd_l�qdrsnq_shnm�oqnidbsr�hm�Rvhsydqk_mc9�Oq_bshbd,a_rdc�dwodqhdmbdr-�

VWsdq+�02&07(+�141/-�gssor9..cnh-nqf.0/-228/.v0207141/
Mhbnkkd+�@-+�%�D_ldr+�H-�&1/00(-�Mtldqhb_k�rstcx�ne�eknv�sgqntfg�_mc�_qntmc�_�bhqbtk_q�_qq_x�ne�bxkhmcdqr-�IntqmWk�ne�Ekthc�LdbgWmhbr+�568+�0“20-�

gssor9..cnh-nqf.0/-0/06.iel-1/00-66
O_fkh_q_+�R-+�%�Jtqchrs_mh+�R-�L-�&1/06(-�Ektld�dwodqhldmsr�nm�rbntq�cnvmrsqd_l�ne�vnnc�rsqd_l�qdrsnq_shnm�rsqtbstqdr-�Fdnlnqognknfx+�168+�

030“038-�gssor9..cnh-nqf.0/-0/05.i-fdnlnqog-1/05-0/-/02
Oh©f_x+�G-+�Fqdfnqx+�J-�I-+�Anmc_qdu+�U-+�Bghm+�@-+�C_gkrsqnl+�M-+�Dknrdfh+�@-+�ds _k-�&1//4(-�Otakhb�odqbdoshnm�_r�_�a_qqhdq�sn�hmsqnctbhmf�vnnc�hm�

qhudqr�enq�qdrsnq_shnm�otqonrdr-�DmuhqnmldmsWk�LWmWfdldms+�25&4(+�554“563-�gssor9..cnh-nqf.0/-0//6.r//156,//3,//81,y
Onod+�R-�A-�&1///(-�Stqatkdms�eknvr-�B_laqhcfd�Tmhudqrhsx�Oqdrr-
Onqsdq+�Q-�B-�&1/11(-�V_jd�bg_q_bsdqhrshbr�_rrnbh_sdc�vhsg�knfi_lr�sn�hmenql�qhudq�qdrsnq_shnm-�&L_rsdq�Sgdrhr(-�L_rr_bgtrdssr�Hmrshstsd�ne�Sdbg,

mnknfx-�Qdsqhdudc�eqnl�gssor9..gck-g_mckd-mds.0610-0.033474
Qnmh+�O-+�Addbghd+�S-+�Odrr+�F-+�%�G_mrnm+�J-�&1/04(-�Vnnc�ok_bdldms�hm�qhudq�qdrsnq_shnm9�E_bs+�ehbshnm+�_mc�etstqd�chqdbshnm-�BWmWchWm�IntqmWk�

ne�Ehrgdqhdr�Wmc�=ptWshb�Rbhdmbdr+�61&2(+�355“367-�gssor9..cnh-nqf.0/-0028.bie_r,1/03,/233
R_vxdq+�@-�G-+�A_x_mh�B_qcdm_r+�L-+�%�Atsskdr+�I-�&1/00(-�Gxonqgdhb�dwbg_mfd�ctd�sn�bg_mmdk,ro_mmhmf�knfr-�VWsdq�Qdrntqbdr�QdrdWqbg+�36&7(+�

V/74/1-�gssor9..cnh-nqf.0/-0/18.1/00VQ/0/373
Rbg_kjn+�H-�&1/12(-�C_s_rds9�Hlo_bs�ne�k_sdq_k�f_o�nm�eknv�chrsqhatshnm+�a_bjv_sdq�qhrd+�_mc�stqatkdmbd�fdmdq_sdc�ax�_�knfi_l�ZC_s_rds[-�Ydmncn-�

gssor9..cnh-nqf.0/-4170.YDMNCN-7304/78
Rbg_kjn+�H-+�K_fdcdq+�B-+�Rbglnbjdq+�K-+�Vdhsaqdbgs+�U-+�%�Andr+�Q-�L-�&1/08_(-�KWanqWsnqx�ektld�dwodqhldmsr�nm sgd�enqlWshnm�ne�roWmvhrd�kWqfd�

vnnc�WbbtltkWshnmr�NWqs�H9�Deedbs�nm�aWbjvWsdq�qhrd-�V_sdq�Qdrntqbdr�Qdrd_qbg-
Rbg_kjn+�H-+�K_fdcdq+�B-+�Rbglnbjdq+�K-+�Vdhsaqdbgs+�U-+�%�Andr+�Q-�L-�&1/08a(-�KWanqWsnqx�ektld�dwodqhldmsr�nm�sgd�enqlWshnm�ne�roWmvhrd�kWqfd�

vnnc�WbbtltkWshnmr�NWqs�HH9�Deedbs�nm�knbWk�rbntq-�V_sdq�Qdrntqbdr�Qdrd_qbg-
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VWsdq�Pdrntqbdr�PdrdWqbg

RBG@KJN�DS @K-

0/-0/18.1/12VQ/23578

06�ne�06

Rbg_kjn+�H-+�Rbglnbjdq+�K-+�Vdhsaqdbgs+�U-+�%�Andr+�Q-�L-�&1/07(-�A_bjv_sdq�qhrd�ctd�sn�k_qfd�vnnc�_bbtltk_shnmr-�IntqmWk�ne�GxcqWtkhb�Dmfh,
mddqhmf+�033&8(+�/3/07/45-�gssor9..cnh-nqf.0/-0/50.&@RBD(GX-0832,68//-///04/0

Rbg_kjn+�H-+�Vngk+�D-+�%�Mdoe+�G-�L-�&1/10(-�Eknv�_mc�v_jd�bg_q_bsdqhrshbr�_rrnbh_sdc�vhsg�k_qfd�vnnc�sn�hmenql�qhudq�qdrsnq_shnm-�Rbhdmshehb�
Qdonqsr+�00&0(+�7533-�gssor9..cnh-nqf.0/-0/27.r30487,/10,76781,6

Rbglnbjdq+� K-+� %�Vdhsaqdbgs+� U-� &1/02(-� Cqhesvnnc9� Qhrj� _m_kxrhr� _mc� dmfhmddqhmf� ld_rtqdr-� IntqmWk� ne� GxcqWtkhb� Dmfhmddqhmf+� 028&6(+�
572“584-�gssor9..cnh-nqf.0/-0/50.&@RBD(GX-0832,68//-////617

Rghdkcr+�E-�C-+�%�@knmrn+�B-�U-�&1/01(-�@rrdrrldms�ne�eknv�enqbdr�nm�k_qfd�vnnc�hm�qhudqr9�Khes�_mc�cq_f�nm�k_qfd�vnnc-�VWsdq�Qdrntqbdr�QdrdWqbg+�
37&3(+�V/3405-�gssor9..cnh-nqf.0/-0/18.1/00VQ/00436

Rj_k_j+�J-+�%�Ohyytsn+�I-�&1/0/(-�Sgd�chrsqhatshnm�_mc�qdrhcdmbd�shld�ne�rtrodmcdc�rdchldms�rsnqdc�vhsghm�sgd�bg_mmdk�l_qfhmr�ne�_�fq_udk,adc�
adcqnbj�qhudq-�DWqsg�RtqeWbd�Nqnbdrrdr�Wmc�KWmcenqlr-�gssor9..cnh-nqf.0/-0//1.dro-0815

Roqdhsydq+�F-+�Rbg_kjn+�H-+�Andr+�Q-�L-+�%�Vdhsaqdbgs+�U-�&1/11(-�Snv_qcr�_�mnm,hmsqtrhud�ldsgnc�dloknxhmf�chfhs_k�svhm�lncdkr�enq�sgd�_rrdrr,
ldms�ne�bnlokdw�k_qfd�vnnc�_bbtltk_shnmr�hm�ektuh_k�dmuhqnmldmsr-�IntqmWk�ne�Gxcqnknfx+�503+�0174/4-�@mc�gdqd�hr�sgd�khmj�sn�sgd�_qshbkd-�
gssor9..cnh-nqf.0/-0/05.i-igxcqnk-1/11-0174/4

S_mhmn+�X-+�%�Mdoe+�G-�L-�&1//7(-�K_sdq_k�chrodqrhnm�hm�q_mcnl�bxkhmcdq�_qq_xr�_s�ghfg�Qdxmnkcr�mtladq-�IntqmWk�ne�Ekthc�LdbgWmhbr+�5..+�
228“260-�gssor9..cnh-nqf.0/-0/06.R//11001//7///4/4

Sqhshbn+�G-�L-+�%�Bnsdk+�@-�I-� &1/0/(-�Sgd�deedbsr�ne� stqatkdms�dcchdr�nm� sgd�rs_ahkhsx�_mc�bqhshb_k�rvhllhmf�roddc�ne�bqddj�bgta�&Rdlnshktr�
_sqnl_btk_str(-�IntqmWk�ne�DwodqhldmsWk�Ahnknfx+�102&02(+�1173“1182-�gssor9..cnh-nqf.0/-0131.ida-/307/5

Stkknr+� C-+� %�V_ksdq+� B-� &1/04(-� Ehrg� trd� ne� stqatkdmbd� _qntmc�vnnc� hm� vhmsdq9� Ogxrhb_k� dwodqhldmsr� nm gxcq_tkhb� u_qh_ahkhsx� _mc� g_ahs_s�
rdkdbshnm� ax� itudmhkd� Bngn� r_klnm+� Nmbnqgxmbgtr� jhrtsbg-�DmuhqnmldmsWk� Ahnknfx� ne� Ehrgdr+� 87&4(+� 0228“0242-� gssor9..cnh-nqf.0/-0//6.
r0/530,/03,/251,3

Thissdv__k+�V-�R-�&1//4(-�Deedbsr�ne�Fqnxmd�k_xnts�nm�sgd�eknv�hm�Fqnxmd�ehdkcr9�K_anq_snqx�dwodqhldmsr-�IntqmWk�ne�GxcqWtkhb�Dmfhmddqhmf+�
020&8(+�671“680-�gssor9..cnh-nqf.0/-0/50.&@RBD(/622,8318&1//4(02098&671(

V_kkdqrsdhm+�M-+�Sgnqmd+�B-�Q-+�%�@as+�R-�&0885(-�Cdaqhr�bnmsqnk�Ws�gxcqWtkhb�rsqtbstqdr)�bnmsqWbs�lnchehbWshnm9�LWmWfdldms�ne�vnncx�cdaqhr�hm�
mWstqWk�bgWmmdkr�Wmc�Ws�gxcqWtkhb�rsqtbstqdr� Mn-�VJ1P5B,7.85,DM.8(-�TR�@qlx�Bnqor�ne Dmfhmddqr-

Vdhsaqdbgs+�U-+�Rnbnknerjx+�R-�@-+�%�Ihqj_+�F-�G-�&1//7(-�Dwodqhldmsr�nm�l_rr�dwbg_mfd�adsvddm�fqnhm�ehdkcr�_mc�l_hm�rsqd_l�hm�qhudqr-�IntqmWk�
ne�GxcqWtkhb�Dmfhmddqhmf+�023&1(+�062“072-�gssor9..cnh-nqf.0/-0/50.&_rbd(/622,8318&1//7(02391&062(

Vngk+�D-+�Akdcrnd+�A-�O-+�E_trbg+�J-�C-+�Jq_ldq+�M-+�Adrsfdm+�J-�Q-+�%�Fnnrdee+�L-�M-�&1/05(-�L_m_fdldms�ne�k_qfd�vnnc�hm�rsqd_lr9�@m nudq,
uhdv�_mc�oqnonrdc�eq_ldvnqj�enq�g_y_qc�du_kt_shnm-�I=VQ=+�41&1(+�204“224-�gssor9..cnh-nqf.0/-0000.0641,0577-01277

Vngk+�D-+�Jq_ldq+�M-+�Qthy,Uhkk_mtdu_+�U-+�Rbnss+�C-�M-+�Bnlhsh+�E-+�Ftqmdkk+�@-�L-+�ds _k-�&1/08(-�Sgd�m_stq_k�vnnc�qdfhld�hm�qhudqr-�AhnRbhdmbd+�
58&3(+�148“162-�gssor9..cnh-nqf.0/-0/82.ahnrbh.ahy/02

Yg_mf+�M-+�Qtsgdqetqc+�H-+�%�Fghr_kadqsh+�L-�&1/1/_(-�Deedbs�ne�hmrsqd_l�knfr nm�a_mj�dqnrhnm�onsdmsh_k9�@�ektld�rstcx�vhsg�_�rhmfkd�knf-�IntqmWk�
ne�DbngxcqWtkhbr+�4&0(+�32“45-�gssor9..cnh-nqf.0/-0/7/.136/4246-1/08-0523388

Yg_mf+�M-+�%�Qtsgdqetqc+�H-�C-�&1/1/(-�Sgd�deedbs�ne�hmrsqd_l�knfr�nm�qhudq,a_mj�dqnrhnm9�Ehdkc�ld_rtqdldmsr�ne�gxcq_tkhbr�_mc�dqnrhnm�q_sdr-�
DWqsg�RtqeWbd�Nqnbdrrdr�Wmc�KWmcenqlr+�34&6(+�0566“058/-�gssor9..cnh-nqf.0/-0//1.dro-3727

Yg_mf+�M-+�Qtsgdqetqc+�H-�C-+�%�Fghr_kadqsh+�L-�&1/1/a(-�Sgd�deedbs�ne�hmrsqd_l�knfr�nm�a_mj�dqnrhnm�onsdmsh_k9�@�ektld�rstcx�vhsg�ltkshokd�knfr-�
IntqmWk�ne�DbngxcqWtkhbr+�4&0(+�46“6/-�gssor9..cnh-nqf.0/-0/7/.136/4246-1/08-0558384

Ynmf+�K-+�%�Mdoe+�G-�&1/01(-�Unqsdw�cdudknoldms�adghmc�_�ehmhsd�onqntr�narsqtbshnm�hm�_�bg_mmdk-�IntqmWk�ne�Ekthc�LdbgWmhbr+�580+�257“280-�
gssor9..cnh-nqf.0/-0/06.iel-1/00-368
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