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éçΔè₅₂çéñ₅λγF₂ç₂₅pçΔδġélñγTF2022RFYWVRFWXXYVb 0

707 k₂Fçγγñγγmñ₂δF₅óFγ₅₅δFéčñmġéçlFpΔ₅pñΔδyFóΔ₅mFçFm₅êñΔ₂FêġñγñlFñ₂öġ₂ñFóλñlñêFwġδčFêġmñδčylF
éçΔè₅₂çδñSêġñγñlFèlñ₂êγTF2022RFYVcRFWXXXXV 1

706 R₅lñF₅óFç₂δčΔ₅p₅öñ₂ġéFçñΔ₅γ₅lγFġ₂Fçóóñéδġ₂öFêġóóñΔñ₂δSöΔçêñFpΔñéġpġδçδġ₅₂F₅μñΔFñçγδñΔ₂Fmčġ₂çdFkF
éçγñFγδλêyTF2021RFbVaRFW_Vbb6 0

705 ’₅λΔéñFçδδΔġèλδġ₅₂F₅óFèlçékFç₂êFlΔ₅w₂FéçΔè₅₂F₂ñçΔS”–FlġöčδFçèγ₅Δpδġ₅₂Fġ₂Flñġjġ₂öRFmčġ₂çFç₂êFδčñF
ġmpçéδF₅óFΔñöġ₅₂çlFçġΔSmçγγFδΔç₂γp₅ΔδTF2021RFbVaRFW_VbaW 0

704 RçêġçδġμñFzΔ₅pñΔδġñγF₅óFx₅₂SγpčñΔġéçlFllçékFmçΔè₅₂FkñΔ₅γ₅lγTF2021RF6cSWXZ 1
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703 kδm₅γpčñΔġéFkñΔ₅γ₅lγFç₂êF“ΔçéñFqçγñγTF2020RFcYSWW6 1

702 wġ₂ñΔçlFnλγδTF2020RF__ScY

701 ’éçδδñΔġ₂öFpλ₂êçmñ₂δçlγTF2020RFWWSXc

700 olñéδΔġóġéçδġ₅₂Fç₂êFm₅₅kġ₂öFpλñlFmč₅ġéñFġ₂FRλΔçlFs₂êġçTF

699 pçéġ₂öFmlġmçδñFmčç₂öñdF”Δèç₂FqçΔêñ₂ġ₂öFç₂êF’λγδçġ₂çèlñFköΔġéλlδλΔñTF2020RFYZ_SZWc

698 Rñm₅δñF’ñ₂γġ₂öF₅óFkΔéδġéFkδm₅γpčñΔġéFkñΔ₅γ₅lγTF2020RF_V_S_bc

697 s₂δΔ₅êλéδġ₅₂TF2020RFWSc

696 ’ñçγ₅₂çlFγ₅λΔéñFμçΔġçèġlġδyF₅óFéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγFçδFδčñFRwç₂êçFmlġmçδñFyèγñΔμçδ₅ΔyTF2020RFXVRFZ_6WSZ_aY 4

695 pλ₂êçmñ₂δçlγF₅óFwλlδġpčçγñFmčñmġéçlFRñçéδġ₅₂γTF2020RFWYSWV_

694 wġéΔ₅pçΔδġélñγFġ₂FδčñFkδm₅γpčñΔñFóΔ₅mFvġδč₅γpčñΔġéF’₅λΔéñγF₅óF“ñéč₂₅öñ₂ġéFyΔġöġ₂TF2021RF_aRF6b6S6ca 0

693 –ñΔδġéçlFnġγδΔġèλδġ₅₂γF₅óFRñóΔçéδ₅ΔyFllçékFmçΔè₅₂F₅μñΔFδčñF ñll₅wF’ñçFêλΔġ₂öFδčñF’pΔġ₂öFXVXVTF2021RF
YaRFaWVSaXb 0

692 oγδġmçδñγF₅óFmçγγFçèγ₅Δpδġ₅₂FéΔ₅γγFγñéδġ₅₂γF₅óFèlçékFéçΔè₅₂Fó₅ΔFóġlδñΔSèçγñêFçèγ₅Δpδġ₅₂F
pč₅δ₅mñδñΔγFġ₂FδčñFkΔéδġéTF2021RFWZRF6aXYS6aZb 2

691 k₂δčΔ₅p₅öñ₂ġéFmçΔè₅₂FkñΔ₅γ₅lFs₂êλéñêFmçΔè₅₂çδġ₅₂Fġ₂FRñġ₂ó₅ΔéñêFm₅₂éΔñδñdFnñδñΔġ₅Δçδġ₅₂FoóóñéδγF
₅₂Fwñéčç₂ġéçlFzΔ₅pñΔδġñγTF_aRFWYcSWZb

690 oóóñéδγF₅óFprF₅₂FlġöčδFçèγ₅Δpδġ₅₂FpΔ₅pñΔδġñγF₅óFwçδñΔSγ₅lλèlñF₅Δöç₂ġéFé₅mp₅λ₂êγFġ₂FpçΔδġéλlçδñF
mçδδñΔFñmġδδñêFóΔ₅mFδypġéçlFñmġγγġ₅₂Fγ₅λΔéñγTF2021RFZXZRFWXa6bb 1

689 kñΔ₅γ₅lSè₅λ₂êçΔySlçyñΔSm₅₂γ₅₅₂Fġ₂δñΔçéδġ₅₂γFçmplġóyFγñmġSêġΔñéδFñóóñéδF₅óFèġ₅mçγγFγm₅kñF₅₂Fl₅wF
él₅λêFó₅Δmçδġ₅₂Fġ₂F’₅λδčñçγδFkγġçTF2021RFWXRF6ZW6 7

688 mFγġö₂çδλΔñγF₅óFçñΔ₅γ₅lF₅Δöç₂ġéFç₂êFñlñmñ₂δçlFéçΔè₅₂FóΔ₅mFmçj₅ΔFé₅mèλγδġ₅₂Fγ₅λΔéñγFġ₂Fmčġ₂çF
é₅mpçΔñêFδ₅Fw₅ΔlêwġêñFñγδġmçδñγTF2021RFW_WXbZ 1

687 zčyγġéçlFç₂êFéčñmġéçlFpΔ₅pñΔδġñγF₅óFèlçékFéçΔè₅₂Fç₂êF₅Δöç₂ġéFmçδδñΔFóΔ₅mFêġóóñΔñ₂δFé₅mèλγδġ₅₂F
ç₂êFpč₅δ₅éčñmġéçlFγ₅λΔéñγFλγġ₂öFçñΔ₅êy₂çmġéFçñΔ₅γ₅lFélçγγġóġéçδġ₅₂TF2021RFXWRFW6W6WSW6WbX 2

686 WVVKFmlñç₂RFRñ₂ñwçèlñFo₂ñΔöyFç₂êF’δ₅ΔçöñFó₅ΔFoμñΔyδčġ₂öTF2020RFWYbSW_a
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685 WVVKFmlñç₂RFRñ₂ñwçèlñFo₂ñΔöyFç₂êF’δ₅ΔçöñFó₅ΔFoμñΔyδčġ₂öTF2020RFWSW6

684 WVVKFmlñç₂RFRñ₂ñwçèlñFo₂ñΔöyFç₂êF’δ₅ΔçöñFó₅ΔFoμñΔyδčġ₂öTF2020RFxġġġSxμ

683 WVVKFmlñç₂RFRñ₂ñwçèlñFo₂ñΔöyFç₂êF’δ₅ΔçöñFó₅ΔFoμñΔyδčġ₂öTF2020RFYZ6SYbb

682 WVVKFmlñç₂RFRñ₂ñwçèlñFo₂ñΔöyFç₂êF’δ₅ΔçöñFó₅ΔFoμñΔyδčġ₂öTF2020RFYbcSYcV

681 WVVKFmlñç₂RFRñ₂ñwçèlñFo₂ñΔöyFç₂êF’δ₅ΔçöñFó₅ΔFoμñΔyδčġ₂öTF2020RFW_bSWcW

680 WVVKFmlñç₂RFRñ₂ñwçèlñFo₂ñΔöyFç₂êF’δ₅ΔçöñFó₅ΔFoμñΔyδčġ₂öTF2020RFWcXSXZa

679 WVVKFmlñç₂RFRñ₂ñwçèlñFo₂ñΔöyFç₂êF’δ₅ΔçöñFó₅ΔFoμñΔyδčġ₂öTF2020RFZVbSZXb

678 kppñ₂êġxTF2020RFYcWSYcZ

677 —ġ₂êS—çδñΔS’₅lçΔFN——’OFç₂êF’δ₅ΔçöñF’₅lλδġ₅₂TF2020RFWaSbY

676
sxxy–k“s–oF“omrxyvyqso’FpyRFnoms’syxF’”zzyR“FsxF’ymsySomyxywsmFno–ovyzwox“F
—s“rsxFmyk’“kvF’ ’“ow’FypFR”’’skxFxyR“roRxF’ok’F“kusxqFsx“yFkmmy”x“Fxk“”RkvF
Rs’u’FkxnFknkz“k“syxF“yFmvswk“oFmrkxqoTF2017RF

675 séñFm₅ΔñγdFkΔéčġμñF₅óFδčñFmlġmçδñF’yγδñmTF2021RFXacSYX_ 2

674 Rñöġ₅₂çlFmlġmçδñFRñγp₅₂γñγFġ₂FoçγδFkγġçFδ₅FδčñFllçékFmçΔè₅₂FkñΔ₅γ₅lFnġΔñéδFoóóñéδγFóΔ₅mFs₂êġçFç₂êF
mčġ₂çFġ₂F’λmmñΔTF2020RFYYRFcabYScbVV 2

673 mčçΔçéδñΔġzçδġ₅₂F₅óFzčyγġéçlFç₂êFmčñmġéçlFzΔ₅pñΔδġñγF₅óFzçΔδġéλlçδñFomġγγġ₅₂γF₅óFçFw₅êñΔ₂F
nġñγñlSz₅wñΔñêF“Δçéδ₅ΔFλ₂êñΔFRñçlFnΔġμġ₂öFm₅₂êġδġ₅₂γTF

672 Rñöġ₅₂çlFêġóóñΔñ₂éñγF₅óFlġöčδFçèγ₅Δpδġ₅₂FpΔ₅pñΔδġñγF₅óFóġ₂ñFpçΔδġéλlçδñFmçδδñΔF₅μñΔFδčñF“ġèñδç₂F
zlçδñçλdFġ₂γġöčδγFóΔ₅mFrRS“₅pSkw’Fç₂êFkñδčçl₅mñδñΔFmñçγλΔñmñ₂δγTF

671 Rñöġ₅₂çlFêġóóñΔñ₂éñγF₅óFlġöčδFçèγ₅Δpδġ₅₂FpΔ₅pñΔδġñγF₅óFóġ₂ñFpçΔδġéλlçδñFmçδδñΔF₅μñΔFδčñF“ġèñδç₂F
zlçδñçλdFġ₂γġöčδγFóΔ₅mFrRS“₅pSkw’Fç₂êFkñδčçl₅mñδñΔFmñçγλΔñmñ₂δγTF

670 rġöčF“ñmp₅ΔçlFRñγ₅lλδġ₅₂F’çδñllġδñFyèγñΔμçδġ₅₂γF₅óFpġΔñFRçêġçδġμñFz₅wñΔFRñμñçlFvġ₂kFlñδwññ₂FpġΔñF
lñčçμġ₅ΔFç₂êFkñΔ₅γ₅lFç₂êFqçγFomġγγġ₅₂γTF 3

669 kFwçj₅ΔFm₅mèλγδġ₅₂FkñΔ₅γ₅lFoμñ₂δFrçêFçFxñölġöġèlñFsmpçéδF₅₂FδčñFkδm₅γpčñΔġéFséñSxλélñçδġ₂öF
zçΔδġélñFz₅pλlçδġ₅₂TFJournal of Geophysical Research D: AtmospheresRF2020RFWX_RFñXVXVtnVYXcYb 4.4 4

668 mlġmçδñFçδm₅γpčñΔġéFpçΔçmñδñΔγFç₂êFγλΔóçéñFçlèñê₅Fġ₂FδčñFRλγγġç₂FkΔéδġéFġ₂FγpΔġ₂öTF2020RF
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667 w₅êñlġ₂öFδčñFçèγ₅Δpδġ₅₂FpΔ₅pñΔδġñγF₅óF₅Δöç₂ġéFéçΔè₅₂Fġ₂Fèġ₅mçγγFèλΔ₂ġ₂öFγm₅kñFġ₂F’ġèñΔġçFλγġ₂öF
Δñm₅δñFγñ₂γġ₂öFêçδçTF2020RF

666 wñçγλΔñmñ₂δγF₅óFδčñFγm₅kñFñmġγγġ₅₂FéčñmġéçlFé₅mp₅γġδġ₅₂Fλp₅₂FγġmλlçδñêFé₅mèλγδġ₅₂F₅óFó₅ΔñγδF
óλñlFmçδñΔġçlγFġ₂FçFlçΔöñFçñΔ₅γ₅lFéčçmèñΔTF2020RF

665 ny₂çmġéγF₅óF₅pδġéçlSmġéΔ₅pčyγġéçlFéčçΔçéδñΔġγδġéγF₅óFγm₅kñγFóΔ₅mF’ġèñΔġç₂FwġlêóġΔñγFġ₂FδčñFlġöF
kñΔ₅γ₅lFmčçmèñΔFçδFδčñFγδçöñγF₅óFγm₅kñFöñ₂ñΔçδġ₅₂Fç₂êFçöġ₂öTF2020RF 1

664 zñéλlġçΔġδġñγF₅óFγpñéδΔçlFêñpñ₂êñ₂éñγF₅óFçñΔ₅γ₅lFñxδġ₂éδġ₅₂Fç₂êFγéçδδñΔġ₂öFé₅ñóóġéġñ₂δγFçγFjλêöñêF
óΔ₅mFmñçγλΔñmñ₂δγFġ₂FçΔδġóġéġçlFγm₅kñγTF2020RF

663 x₅₂lġ₂ñçΔFóñçδλΔñγF₅óFδčñFçδm₅γpčñΔġéFñμ₅lλδġ₅₂F₅óFδčñFçèγ₅Δpδġ₅₂FpΔ₅pñΔδġñγF₅óFèġ₅mçγγFèλΔ₂ġ₂öF
çñΔ₅γ₅lTF2020RF 2

662 s₂δΔ₅êλéδġ₅₂dFzΔ₅èlñmγRFz₅lġéġñγFç₂êF“ñéč₂₅l₅öġñγTF2021RFWSWW

661 wçΔġδġmñF’čġppġ₂ödFllçékFmçΔè₅₂FsγγλñγFçδFδčñFs₂δñΔ₂çδġ₅₂çlFwçΔġδġmñFyΔöç₂ġzçδġ₅₂TF2021RFWYSX_ 0

660 ryèΔġêç₂δΔġñèñFλ₂êFñlñkδΔġγéčñFk₂δΔġñèñTF2021RFYYS_6

659 “čñFêñδñΔmġ₂çδġ₅₂F₅óFčġöčlyFδġmñSΔñγ₅lμñêFç₂êFγ₅λΔéñSγñpçΔçδñêFèlçékFéçΔè₅₂Fñmġγγġ₅₂FΔçδñγFλγġ₂öF
Δçê₅₂FçγFçFδΔçéñΔF₅óFçδm₅γpčñΔġéFêy₂çmġéγTF2020RFXVRFWZWYcSWZW6X 4

658
mčçllñ₂öñγFç₂êFp₅lġéyFġmplġéçδġ₅₂γF₅óFl₅₂öSδñΔmFéčç₂öñγFġ₂FmçγγFçèγ₅Δpδġ₅₂FéΔ₅γγSγñéδġ₅₂FêñΔġμñêF
óΔ₅mFñ∕λġμçlñ₂δFèlçékFéçΔè₅₂Fç₂êFñlñmñ₂δçlFéçΔè₅₂FmñçγλΔñmñ₂δγFġ₂Fv₅₂ê₅₂Fç₂êFγ₅λδčSñçγδF
o₂ölç₂êFġ₂FXVWZSXVWcTF2021RF

0

657 “čñFñóóñéδF₅óFδčñFXVXVFmy–snSWcFl₅ékê₅w₂F₅₂Fçδm₅γpčñΔġéFèlçékFéçΔè₅₂FlñμñlγFġ₂F₂₅ΔδčñçγδñΔ₂F
qΔññ₂lç₂êTF2022RFX6cRFWWbb_Y 0

656 vġμñγδ₅ékMγFxñçΔS“ñΔmFmlġmçδñFsmpçéδFç₂êFwġδġöçδġ₅₂Fz₅lġéyFsmplġéçδġ₅₂γTF2022RFWVXaSWVZb

655 smpçéδF₅óFmlġmçδġéFmčç₂öñγF₅₂FoçΔδčMγF’λΔμġμçlTF2022RFWWbSWZV

654 mčçΔçéδñΔġγδġéγF₅óFñmġγγġ₅₂Fç₂êFlġöčδSçèγ₅Δpδġ₅₂F₅óFγġzñSγñöΔñöçδñêFéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lFñmġδδñêF
óΔ₅mFó₅λΔFδypñγF₅óFé₅çlFé₅mèλγδġ₅₂FçδFêġóóñΔñ₂δFé₅mèλγδġ₅₂FδñmpñΔçδλΔñγTF2022RFWYRFWVWX6_ 1

653 ’₅λΔéñFçpp₅Δδġ₅₂mñ₂δF₅óFèlçékFéçΔè₅₂Fλγġ₂öFlġöčδFçèγ₅Δpδġ₅₂FmñçγλΔñmñ₂δFç₂êFġmpçéδF₅óFèġ₅mçγγF
èλΔ₂ġ₂öFγm₅kñF₅₂FçġΔF∕λçlġδyF₅μñΔFΔλΔçlFéñ₂δΔçlF“çġwç₂dFkFyñçΔl₅₂öFγδλêyTF2022RFWYRFWVWX6Z 2

652 mčçΔçéδñΔġγδġéγFç₂êFγ₅λΔéñF₅Δġöġ₂γF₅óFéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lFġ₂Fóġ₂ñFpçΔδġéλlçδñFmçδδñΔFġ₂FçFmñöçéġδyRF
’ġéčλç₂Flçγġ₂RFγ₅λδčwñγδñΔ₂Fmčġ₂çTF2022RFWYRFWVWX66 0

651 zñΔγ₅₂çlFñxp₅γλΔñFδ₅Fé₅₂éñ₂δΔçδġ₅₂γFç₂êFġ₂čçlçδġ₅₂F₅óFèlçékFéçΔè₅₂Fçéé₅Δêġ₂öFδ₅FδΔç₂γp₅ΔδFm₅êñF
λγñdF“čñFw₅èġlġ’ñ₂γñFγñ₂γ₅ΔSèçγñêFγδλêyTTF2022RFW_bRFWV6ccV 0

650 nġγpçΔġδġñγFġ₂FêΔġμġ₂öFó₅ΔéñγFèñčġ₂êFñ₂ñΔöySΔñlçδñêFèlçékFéçΔè₅₂Fñmġγγġ₅₂Féčç₂öñγFçéΔ₅γγFmčġ₂çMγF
pΔ₅μġ₂éñγTF2022RFYYVRFWXcbZc 0
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649 nΔġμġ₂öFġmpΔ₅μñêFé₅₅kġ₂öFδñéč₂₅l₅öyFλpδçkñFġ₂Fqčç₂çdFk₂Fç₂çlyγġγF₅óFé₅γδγFç₂êFèñ₂ñóġδγTF2022RF66RFX6SZY 1

648 z₅lyéyélġéFkΔ₅mçδġéFmçΔè₅₂dFkFuñyFpΔçéδġ₅₂FnñδñΔmġ₂ġ₂öFδčñFvġöčδFkèγ₅Δpδġ₅₂FzΔ₅pñΔδġñγF₅óF
wñδčç₂₅lS’₅lλèlñFlΔ₅w₂FmçΔè₅₂F₅óFypñ₂Flġ₅mçγγFlλΔ₂ġ₂öFkñΔ₅γ₅lγTF2021RF__RFW_aXZSW_aYY 1

647 wñçγλΔġ₂öFç₂êFpΔñêġéδġ₂öFpñΔγ₅₂çlFç₂êFč₅λγñč₅lêFllçékFmçΔè₅₂FlñμñlγFóΔ₅mFbbFé₅mmλ₂ġδġñγFġ₂F
ñġöčδFé₅λ₂δΔġñγTF2021RFbWbRFW_WbZc 0

646 oxpñΔġñ₂éñFç₂êFvñçΔ₂ġ₂öFwġδčFsmpΔ₅μñêF“ñéč₂₅l₅öġñγdFoμġêñ₂éñFóΔ₅mFsmpΔ₅μñêFlġ₅mçγγF
m₅₅kγδ₅μñγFġ₂Foδčġ₅pġçTFW

645
kγγñγγmñ₂δF₅óFδčñFé₅Δ₅₂çμġΔλγFêġγñçγñFXVWcFNmy–snSWcOFpç₂êñmġéFġmp₅γñêFl₅ékê₅w₂Fç₂êFλ₂l₅ékF
ñóóñéδγF₅₂FèlçékFéçΔè₅₂FçñΔ₅γ₅lRFġδγFγ₅λΔéñFçpp₅Δδġ₅₂mñ₂δRFç₂êFçñΔ₅γ₅lFΔçêġçδġμñFó₅Δéġ₂öF₅μñΔFç₂F
λΔèç₂FéġδyFġ₂Fs₂êġçTF2021RFX6aRFWV_cXZ

1

644 vġ₂kçöñFèñδwññ₂FδčñFçèγ₅Δèġ₂öFçñΔ₅γ₅lSġ₂êλéñêFγ₂₅wFêçΔkñ₂ġ₂öFñóóñéδγF₅μñΔFδčñF
rġmçlçyçγS“ġèñδç₂FzlçδñçλFç₂êFδčñFpΔñSm₅₂γ₅₅₂FélġmçδñF₅μñΔF₂₅ΔδčñΔ₂Fs₂êġçTFW 1

643 –ġγλçlġzçδġ₅₂Fç₂êFç₂çlyγġγF₅óFmçppġ₂öFk₂₅wlñêöñFê₅mçġ₂γFó₅ΔFδčñFöl₅èçlFδΔç₂γġδġ₅₂Fδ₅wçΔêγFélñç₂F
é₅₅kġ₂ödFçFèġèlġ₅mñδΔġéFΔñμġñwF₅óFΔñγñçΔéčF₅λδpλδFóΔ₅mFWccVFδ₅FXVXVTF2021RFXcRFXYVZW 1

642 s₂ólλñ₂éñF₅óFw₅lêġ₂öF“ñéč₂₅l₅öyF₅₂F“čñΔmçlFoóóġéġñ₂éġñγFç₂êFz₅llλδç₂δFomġγγġ₅₂γFóΔ₅mFr₅λγñč₅lêF
’₅lġêFpλñlFm₅mèλγδġ₅₂FêλΔġ₂öFm₅₅kġ₂öFkéδġμġδġñγFġ₂Fmčġ₂ñγñFRλΔçlFkΔñçγTF2021RFWYRFXXXY 2

641 Qλç₂δġóyġ₂öFδčñFġmpçéδγF₅óFzwFé₅₂γδġδλñ₂δγFç₂êFΔñlçδġμñFčλmġêġδyF₅₂FμġγġèġlġδyFġmpçġΔmñ₂δFġ₂FçF
γλèλΔèç₂FçΔñçF₅óFñçγδñΔ₂FkγġçFλγġ₂öFl₅₂öSδñΔmFġ₂SγġδλFmñçγλΔñmñ₂δγTF2021RFW_Wa_c 3

640 Rñ₂ñwçèlñFñ₂ñΔöyFp₅lġéġñγFç₂êFč₅λγñč₅lêFγ₅lġêFóλñlFêñpñ₂êñ₂éñTF2021RFaWRFWVXZVb 0

639 r₅λΔlyFñmġγγġ₅₂Fñγδġmçδġ₅₂F₅óFèlçékFéçΔè₅₂Fç₂êFèΔ₅w₂FéçΔè₅₂Fçèγ₅Δpδġ₅₂FóΔ₅mFê₅mñγδġéFé₅çlF
èλΔ₂ġ₂öFġ₂Fmčġ₂çTF2021RFbWZRFW_Wc_V 0

638
wñδč₅ê₅l₅öyFδ₅FmΔñçδñFRñpΔ₅êλéġèlñF–çlġêçδġ₅₂URñóñΔñ₂éñFwçδñΔġçlγFó₅ΔFm₅mpçΔġγ₅₂F₅óF
pġlδñΔSlçγñêFwñçγλΔñmñ₂δγF₅óFmçΔè₅₂çéñ₅λγFkñΔ₅γ₅lγF“čçδFwñçγλΔñFlmRFlΔmRFomRFymRFç₂êF“mTF2021RF
WRFWZXSW6_

0

637 kġΔFz₅llλδġ₅₂FyμñΔFs₂êġçdFmçλγçlFpçéδ₅ΔγFó₅ΔFδčñFrġöčFz₅llλδġ₅₂FwġδčFsmplġéçδġ₅₂γFó₅ΔFwġδġöçδġ₅₂TF 1

636 omġγγġ₅₂Fġ₂μñ₂δ₅ΔyFpΔ₅éñγγġ₂öF₅óFèġ₅mçγγFèλΔ₂ġ₂öFóΔ₅mFçFöl₅èçlFêçδçγñδFó₅ΔFçġΔF∕λçlġδyFm₅êñlġ₂öTF
2022RFW_RFaXW 1

635
’ñçγ₅₂çlFμçΔġçδġ₅₂γFġ₂FéçΔè₅₂çéñ₅λγFγpñéġñγF₅óFzwFçñΔ₅γ₅lγFçδFç₂FλΔèç₂Fl₅éçδġ₅₂FγġδλçδñêFġ₂F
s₂ê₅Sqç₂öñδġéFzlçġ₂Fç₂êFġδγFΔñlçδġ₅₂γčġpFwġδčFδΔç₂γp₅ΔδFpçδčwçyγRFġ₂élλêġ₂öFδčñFp₅δñ₂δġçlFγ₅λΔéñγTF
2021RFWWZVZc

3

634 o₂čç₂éñêFxġδΔġδñFzΔ₅êλéδġ₅₂FóΔ₅mFδčñFk∕λñ₅λγFzč₅δ₅lyγġγF₅óFxġδΔçδñFġ₂FδčñFzΔñγñ₂éñF₅óF–ç₂ġllġéF
kéġêFç₂êFsmplġéçδġ₅₂γFó₅ΔFδčñFR₅lñγF₅óFvġöčδSkèγ₅Δèġ₂öFyΔöç₂ġéγTF2021RF__RFW_6cZSW_aVZ 3

633 mç₂δġlñμñΔSñ₂čç₂éñêFpč₅δ₅çé₅λγδġéFmñçγλΔñmñ₂δF₅óFlġöčδSçèγ₅Δèġ₂öFçñΔ₅γ₅lγTF2022RF_6RFcXSWVV 1

632 “čñFñóóñéδF₅óFpΔñčñçδġ₂öFδñmpñΔçδλΔñF₅₂FzkrUγ₅₅δFó₅Δmçδġ₅₂Fġ₂Fmñδčç₂ñUçġΔFé₅Sól₅wFólçmñγFçδF
ñlñμçδñêFpΔñγγλΔñTF2021RFWXX6_6 1
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631 ”δġlġzçδġ₅₂F₅óF’₅₅δFç₂êFXWVFz₅SXWVFzèFnġγñ∕λġlġèΔġçFδ₅Fm₅₂γδΔçġ₂FzçΔδġéλlçδñFyΔöç₂ġéFmçΔè₅₂FplλxñγF
ġ₂FδčñFx₅ΔδčñçγδñΔ₂F’₅λδčFmčġ₂çF’ñçTF2021RFbRF 3

630 smpçéδF₅óFêλγδSél₅λêSΔçêġçδġ₅₂Fġ₂δñΔçéδġ₅₂γF₅₂FγλΔóçéñFçlèñê₅dFçFéçγñFγδλêyF₅óFH“ġΔçmġγλHFγ₂₅wFġ₂F
”Δλm∕ġRFmčġ₂çTF 0

629 smpçéδF₅óFδčñFkδm₅γpčñΔġéFzč₅δ₅éčñmġéçlFoμ₅lλδġ₅₂F₅óFδčñFyΔöç₂ġéFm₅mp₅₂ñ₂δF₅óFlġ₅mçγγFlλΔ₂ġ₂öF
kñΔ₅γ₅lF₅₂FsδγFRçêġçδġμñFp₅Δéġ₂öFoóóġéġñ₂éydFkFl₅xFw₅êñlFk₂çlyγġγTF2021RFWXRFW___ 0

628 oóóñéδγF₅óF₅xyöñ₂çδñêFèġ₅óλñlFçêêġδġμñγF₅₂Fγ₅₅δFó₅Δmçδġ₅₂dFkFé₅mpΔñčñ₂γġμñFΔñμġñwF₅óF
lçè₅Δçδ₅ΔySγéçlñFγδλêġñγTF2021RFWXX6Y_ 7

627 wġxġ₂öFγδçδñF₅óFΔñóΔçéδ₅ΔyFèlçékFéçΔè₅₂Fġ₂Fó₅öFç₂êFčçzñFçδFΔλΔçlFγġδñγFġ₂Fwġ₂δñΔF₅₂FδčñFx₅ΔδčFmčġ₂çF
zlçġ₂TF2021RFXWRFWa6YWSWa6Zb 1

626 –ñΔδġéçlFêġγδΔġèλδġ₅₂γF₅óFçñΔ₅γ₅lFmġéΔ₅pčyγġéçlFç₂êF₅pδġéçlFpΔ₅pñΔδġñγFèçγñêF₅₂FçġΔéΔçóδF
mñçγλΔñmñ₂δγFmçêñF₅μñΔFδčñFv₅ñγγFzlçδñçλFġ₂Fmčġ₂çTF2021RFXaVRFWWbbbb 2

625 lññΔRF—₅₅êRFç₂êF—ñlóçΔñTF

624 —çγFlΔñçkġ₂öFδčñF“çè₅₅F₅₂FRñγñçΔéčF₅₂FmlġmçδñFo₂öġ₂ññΔġ₂öFμġçFklèñê₅Fw₅êġóġéçδġ₅₂FçFw₅ΔçlF
rçzçΔêRF₅ΔFçFw₅ΔçlFsmpñΔçδġμñiFNXVW6UXVWaOTF2021RFX_YSX6_

623 wλlδġ₂çδġ₅₂çlFpΔñêġéδġ₅₂F₅óFč₅λγñč₅lêFç₂êFpñΔγ₅₂çlFñxp₅γλΔñFδ₅Fóġ₂ñFpçΔδġéλlçδñFmçδδñΔFNzwOFġ₂FδčñF
z”RoFé₅č₅ΔδFγδλêyTTF2021RFW_cRFWVaVXW 0

622 kFê₅mġ₂ç₂δFé₅₂δΔġèλδġ₅₂Fδ₅FlġöčδFçèγ₅Δpδġ₅₂FèyFmñδčç₂₅lSġ₂γ₅lλèlñFèΔ₅w₂FéçΔè₅₂FpΔ₅êλéñêFġ₂FδčñF
é₅mèλγδġ₅₂F₅óFèġ₅mçγγFóλñlγFδypġéçllyFé₅₂γλmñêFġ₂Fwġlêlç₂êFóġΔñγFġ₂FδčñF”₂ġδñêF’δçδñγTF 0

621 yèγñΔμçδġ₅₂çllyFé₅₂γδΔçġ₂ñêFΔñpΔñγñ₂δçδġ₅₂F₅óFèΔ₅w₂FéçΔè₅₂Fñmġγγġ₅₂γFóΔ₅mFwġlêóġΔñγFġ₂FçFéčñmġéçlF
δΔç₂γp₅ΔδFm₅êñlTF

620 w₅êñlñêFç₂êF₅èγñΔμñêFpΔ₅pñΔδġñγFΔñlçδñêFδ₅FδčñFêġΔñéδFçñΔ₅γ₅lFΔçêġçδġμñFñóóñéδF₅óFèġ₅mçγγFèλΔ₂ġ₂öF
çñΔ₅γ₅lF₅μñΔFδčñFγ₅λδčñçγδñΔ₂Fkδlç₂δġéTF2022RFXXRFWSZ6 3

619 kñΔ₅γ₅lγFnġΔñéδFRçêġçδġμñFoóóñéδγFm₅mèġ₂ñêFqΔ₅λ₂êSlçγñêFvġêçΔFç₂êF’λ₂Szč₅δ₅mñδñΔF
yèγñΔμçδġ₅₂γdFmçγñγFm₅mpçΔġγ₅₂Fèñδwññ₂FrçzñFç₂êFnλγδFoμñ₂δγFġ₂Flñġjġ₂öTF2022RFWZRFX66 1

618 mΔy₅é₅₂ġδñγFçγFèġ₅öñ₅éčñmġéçlFmçΔkñΔγF₅óFç₂δčΔ₅p₅öñ₂ġéFġmpçéδFġ₂FčġöčFm₅λ₂δçġ₂FΔñöġ₅₂γdFç₂çlyγġγF
₅óFp₅lyçΔ₅mçδġéFp₅llλδç₂δγFġ₂Fγ₅ġlSlġkñFè₅êġñγTFaRF 1

617 —çΔmġ₂öFç₂êFδčçwġ₂öFġ₂FδčñFwδTFoμñΔñγδFΔñöġ₅₂dFkFΔñμġñwF₅óFélġmçδñFç₂êFñ₂μġΔ₅₂mñ₂δçlFéčç₂öñγTF
2022RFXX_RFWVYcWW 3

616 kδm₅γpčñΔġéFêñp₅γġδġ₅₂FólλxñγFç₂êFpΔ₅éñγγñγF₅óFδčñFwçδñΔSγ₅lλèlñFç₂êFwçδñΔSġ₂γ₅lλèlñF₅Δöç₂ġéF
éçΔè₅₂Fġ₂Féñ₂δΔçlFtçpç₂TF2022RFXaWRFWWbcWY 2

615 nλçlSéçΔè₅₂Fġγ₅δ₅pñFé₅₂γδΔçġ₂δγF₅₂Fγ₅λΔéñFçpp₅Δδġ₅₂mñ₂δF₅óFèlçékFéçΔè₅₂Fġ₂FδčñFmñöçéġδyF
qλç₂özč₅λF₅óFδčñFzñçΔlFRġμñΔFnñlδçFΔñöġ₅₂RFmčġ₂çFó₅ΔFXVWbFçλδλm₂Fγñçγ₅₂TF2021RFXcZRFWWb6Yb 0

614 oμ₅lλδġ₅₂F₅óF₅Δöç₂ġéFéçΔè₅₂FêλΔġ₂öFmy–snSWcFl₅ékê₅w₂FpñΔġ₅êdFz₅γγġèlñFé₅₂δΔġèλδġ₅₂F₅óF₂₅éδλΔ₂çlF
éčñmġγδΔyTF2021RFbVbRFW_XWcW 4
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613 —ñδδġ₂öFpΔ₅pñΔδġñγF₅óFóΔñγčFλΔèç₂Fγ₅₅δFpçΔδġélñγdFoμçlλçδġ₅₂FèçγñêF₅₂FéΔġδġéçlFγλpñΔγçδλΔçδġ₅₂Fç₂êF
₅èγñΔμçδġ₅₂F₅óFγλΔóçéñFδΔçéñFmçδñΔġçlγTTF2021RFbWWRFW_XXaZ

612 kFΔñμġñwF₅₂Fġ₂δñöΔçδġ₅₂F₅óFΔñ₂ñwçèlñFñ₂ñΔöyFpΔ₅éñγγñγFġ₂Fμçp₅ΔFçèγ₅Δpδġ₅₂FéčġllñΔFó₅ΔFγλγδçġ₂çèlñF
é₅₅lġ₂öTF2022RF_VRFWVWbXX 2

611
kFé₅mpçΔçδġμñFγδλêyF₅₂FñóóñéδġμñFêñ₂γġδyRFγčçpñFóçéδ₅ΔRFç₂êFμ₅lçδġlñFmġxġ₂öF₅óF₂₅₂SγpčñΔġéçlF
pçΔδġélñγFλγġ₂öFδç₂êñmFçñΔ₅êy₂çmġéFêġçmñδñΔRFm₅èġlġδyFêġçmñδñΔRFç₂êFmçγγFmñçγλΔñmñ₂δγTF2022RF
W6WRFWV_cYV

4

610 ’ġmλlçδġ₂öFδčñFġmpçéδF₅óFèġ₅mçγγFèλΔ₂ġ₂öFçñΔ₅γ₅lγF₅₂Fç₂Fġ₂δñ₂γġμñFpΔñéġpġδçδġ₅₂Fñμñ₂δFġ₂FλΔèç₂F
çΔñçγF₅óFδčñFzñçΔlFRġμñΔFnñlδçTF2022RFX66RFWV_c66 0

609 m₅₂₂ñéδġ₅₂Fèñδwññ₂Flλ₂öFêñp₅γġδñêFγλΔóçéñFçΔñçFNvn’kOFç₂êFèlçékFéçΔè₅₂FNlmOFé₅₂éñ₂δΔçδġ₅₂γFġ₂F
Δ₅çêFδΔçóóġéFç₂êFčçΔè₅λΔFñ₂μġΔ₅₂mñ₂δγTF2022RFXaXRFWWbcYW 2

608 ’ġö₂ġóġéç₂δFlġöčδFçèγ₅Δpδġ₅₂F₅óFèΔ₅w₂FéçΔè₅₂FêλΔġ₂öFδčñFXVXVFmçlġó₅Δ₂ġçFwġlêóġΔñγTTF2021RFW_XZ_Y 0

607 kñΔ₅γ₅lFġ₂ólλñ₂éñF₅₂FδčñFpΔñSm₅₂γ₅₅₂FΔçġ₂óçllFmñéčç₂ġγmγF₅μñΔFx₅ΔδčSoçγδFs₂êġçdFkF—RpSmčñmF
γδλêyTF2022RFX6bRFWV6VVX 0

606 m₅₂δΔġèλδġ₅₂F₅óFé₅çlFé₅mèλγδġ₅₂Fδ₅FèlçékFéçΔè₅₂dFm₅λplġ₂öFδΔçéñΔγFwġδčFδčñFçñδčçl₅mñδñΔFm₅êñlTF
2022RFX6aRFWV_cbV 0

605 s₂γġöčδFġ₂δ₅Fγ₅₅δFó₅ΔmñêFġ₂Fé₅çlFé₅mèλγδġ₅₂FólçmñdFoμ₅lλδġ₅₂F₅óFpčyγġ₅éčñmġéçlFγδΔλéδλΔñRF₅xġêçδġ₅₂F
ΔñçéδġμġδyTF2022RFYWXRFWXXcZb 1

604 nñéçêçlFμġγġ₅₂Fġ₂F₅éñç₂₅öΔçpčyFXVXWdFz₅lçΔF₅éñç₂γTF2021RFYVRFW_cSWab 4

603 yΔöç₂ġéFç₂êFolñmñ₂δçlFmçΔè₅₂Fġ₂FδčñF”Δèç₂FlçéköΔ₅λ₂êFġ₂Fç₂FoçγδñΔ₂FwñêġδñΔΔç₂ñç₂FmġδyTF2022RFWYRFWca 2

602 mλΔΔñ₂δFγδçδλγFç₂êFóλδλΔñFpñΔγpñéδġμñγF₅óFmġéΔ₅plçγδġéFp₅llλδġ₅₂Fġ₂FδypġéçlFéΔy₅γpčñΔġéFΔñöġ₅₂γTF2022
RFXX6RFWVYcXZ 4

601 ypδġéçlFpΔ₅pñΔδġñγF₅óFm₅Δpč₅l₅öġéçllyFé₅mplñxFèlçékFéçΔè₅₂FçñΔ₅γ₅lγdFoóóñéδγF₅óFé₅çδġ₂öγTF2022RF
XbWRFWVbVbV 0

600 “čñFμçlλñF₅óFé₅mmλ₂ġδyFδñéč₂₅l₅öyFw₅ΔkñΔγFó₅ΔFvzqFλγñdFkFpġl₅δFġ₂F’čġΔçδġRF“ç₂zç₂ġçTF2022RFWXRF 1

599 kFΔñμġñwF₅óFçδm₅γpčñΔġéFġ₂êġμġêλçlFpçΔδġélñFç₂çlyγñγdFwñδč₅ê₅l₅öġñγFç₂êFçpplġéçδġ₅₂γFġ₂F
ñ₂μġΔ₅₂mñ₂δçlFΔñγñçΔéčTF2022RF 5

598 wñçγλΔñmñ₂δγF₅óF₅pδġéçlFpΔ₅pñΔδġñγF₅óFèlçékFç₂êFèΔ₅w₂FéçΔè₅₂Fλγġ₂öFmλlδġSwçμñlñ₂öδčFçèγ₅Δpδġ₅₂F
δñéč₂ġ∕λñFçδFwλmèçġRFs₂êġçTF2022RFWYWRFW

597 RñδΔġñμçlF₅óFlΔ₅çêèç₂êFypδġéçlFzΔ₅pñΔδġñγFóΔ₅mFkmèġñ₂δFkñΔ₅γ₅lγFwñçγλΔñmñ₂δγF”γġ₂öFs₂μñΔγñF
wġñFmçléλlçδġ₅₂γTF2022RF6RFWWW 1

596 oμġêñ₂éñFó₅ΔFΔñêλéñêFpñΔó₅Δmç₂éñFêġγéΔñpç₂éyF₅óFġmpΔ₅μñêFé₅₅kγδ₅μñγFçδFlçè₅Δçδ₅ΔyFç₂êFóġñlêTFW 0
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595 kġΔFm₅₂δçmġ₂ç₂δγFç₂êFkδm₅γpčñΔġéFllçékFmçΔè₅₂Fkγγ₅éġçδġ₅₂FwġδčF—čġδñF’kyFklèñê₅FçδFrġ₂êλkλγčF
uçΔçk₅ΔλmFç₂êFrġmçlçyçFqlçéġñΔγTF2022RFWXRFc6X 1
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2022RFXRFXcWSYVZ 2

540 wġ₂ġSΔñμġñwF₅óFwçγδñFγñéδ₅ΔFöΔññ₂č₅λγñFöçγFç₂êFγč₅ΔδSlġμñêFélġmçδñFp₅llλδç₂δFñmġγγġ₅₂γFġ₂F“yΔñF
mçzçRFvñèç₂₅₂RFλγġ₂öFδčñF’₅lġêF—çγδñFomġγγġ₅₂γFoγδġmçδġ₅₂F“₅₅lFNM’—oo“MOTTF2022RFaYZXZXXXXWVa6Xc_

539 oóóñéδF₅óFnġñγñlF’₅₅δF₅₂FδčñFrñδñΔ₅öñ₂ñ₅λγFRñçéδġ₅₂F₅óFxyXF₅₂FδčñF’λΔóçéñF₅óF˛‡SklXyYTF2022RFWYRFYYY

538 llçékFmçΔè₅₂Fomġγγġ₅₂γFç₂êFkγγ₅éġçδñêFrñçlδčFsmpçéδγF₅óFqçγFplçΔġ₂öFġ₂FδčñF”₂ġδñêF’δçδñγTF2022RFWYRFYb_ 0

537 “čñFΔ₅lñF₅óFlçΔöñFwġlêFç₂ġmçlγFġ₂FélġmçδñFéčç₂öñFmġδġöçδġ₅₂Fç₂êFçêçpδçδġ₅₂TTF2022RFYXRFRWbWSRWc6 4

536 p“sRFç₂êFRçmç₂F’pñéδΔ₅γé₅pyF’δλêyF₅óF’₅₅δFnñp₅γġδγFzΔ₅êλéñêFġ₂FδčñFs₂óΔçΔñêFwλlδġpč₅δ₅₂F
nġγγ₅éġçδġ₅₂F₅óF–ġ₂ylFlΔ₅mġêñTF2022RFXVXXRFWSWW 1

535 llçékFéçΔè₅₂Fó₅₅δpΔġ₂δF₅óFčλmç₂FpΔñγñ₂éñFġ₂Fk₂δçΔéδġéçTTF2022RFWYRFcbZ 5

534 llçékFéçΔè₅₂Fç₂êF₅Δöç₂ġéFéçΔè₅₂FêçδçγñδF₅μñΔFδčñF“čġΔêFz₅lñTF2022RFWZRF6bYSaVa 2

533 mčçΔçéδñΔġγδġéγF₅óFñ∕λġμçlñ₂δFèlçékFéçΔè₅₂FçñΔ₅γ₅lγF₅μñΔFn₅₅₂F–çllñyFġ₂Fx—Fs₂êġç₂FrġmçlçyçFêλΔġ₂öF
my–snSWcFl₅ékê₅w₂FXVXVTTF2022RFWcZRFXXc 0

532 llçékFmçΔè₅₂Fm₅₂éñ₂δΔçδġ₅₂FêλΔġ₂öF’pΔġ₂öF’ñçγ₅₂FçδFrġöčFklδġδλêñF”Δèç₂Fmñ₂δñΔFġ₂FoçγδñΔ₂F
rġmçlçyç₂FRñöġ₅₂F₅óFs₂êġçTF2022RFW6RFWVVSWWX 0

531 kδm₅γpčñΔġéFčñδñΔ₅öñ₂ñ₅λγFΔñçéδġ₅₂γF₅₂Fγ₅₅δdFkFΔñμġñwTF2022RF 0

530 vġμġ₂öFvçèFoxpñΔġñ₂éñFġ₂F“λΔġ₂dFvġóñγδylñγFç₂êFoxp₅γλΔñFδ₅FllçékFmçΔè₅₂TTF2022RFWcRF

529 llçékFéçΔè₅₂Fġ₂FδčñF’₅λδčñΔ₂Fk₂êñç₂Fγ₂₅wpçékTF2022RFWaRFVZZVZX 2

528 kñΔ₅γ₅lFm₅êñlγFóΔ₅mFδčñFkoRyxo“FêçδçèçγñdFçpplġéçδġ₅₂Fδ₅FγλΔóçéñFΔñólñéδç₂éñFμçlġêçδġ₅₂TF2022RF
W_RFWWXYSWWZZ 1

527 smpçéδF₅óFkñΔ₅γ₅lFwġxġ₂öF’δçδñFç₂êFryöΔ₅γé₅pġéġδyF₅₂FδčñFvġêçΔFRçδġ₅TF2022RFWZRFW__Z 1

526 sêñ₂δġóyġ₂öFéčñmġéçlFçñΔ₅γ₅lFγġö₂çδλΔñγFλγġ₂öF₅pδġéçlFγλè₅ΔèġδçlF₅èγñΔμçδġ₅₂γdFč₅wFmλéčFéç₂F₅pδġéçlF
pΔ₅pñΔδġñγFδñllFλγFçè₅λδFçñΔ₅γ₅lFé₅mp₅γġδġ₅₂iTF2022RFXXRFYaWYSYaZX 0

525 “čñFñóóñéδF₅óFlmF₅₂FçñΔ₅γ₅lâ��è₅λ₂êçΔyFlçyñΔFóññêèçékdFp₅δñ₂δġçlFġmplġéçδġ₅₂γFó₅ΔFλΔèç₂Fp₅llλδġ₅₂F
ñpġγ₅êñγTF2022RFXXRFXcYaSXc_Y 1

524 p₅Δmçδġ₅₂Fç₂êFoμ₅lλδġ₅₂F₅óFmçδñéč₅lSnñΔġμñêF’ykFwçγγRFm₅mp₅γġδġ₅₂RF–₅lçδġlġδyRFç₂êFvġöčδF
kèγ₅Δpδġ₅₂TF 0
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523 m₅₂δΔġèλδġ₅₂γF₅óFypñ₂Flġ₅mçγγFlλΔ₂ġ₂öFç₂êFmΔ₅pF’δΔçwFlλΔ₂ġ₂öFδ₅FkġΔFQλçlġδydFmλΔΔñ₂δFRñγñçΔéčF
zçΔçêġömFç₂êFpλδλΔñFyλδl₅₅kγTF2022RFWVRF 5

522 Qλç₂δġóyġ₂öFδčñFpΔçéδçlFnġmñ₂γġ₅₂Fç₂êFw₅Δpč₅l₅öyF₅óFs₂êġμġêλçlFkδm₅γpčñΔġéF’₅₅δFkööΔñöçδñγTF
Journal of Geophysical Research D: AtmospheresRF2022RFWXaRF 4.4 2

521
“Δçéġ₂öFkδm₅γpčñΔġéFk₂δčΔ₅p₅öñ₂ġéFllçékFmçΔè₅₂Fç₂êFsδγFz₅δñ₂δġçlFRçêġçδġμñFRñγp₅₂γñFyμñΔF
zç₂S“čġΔêFz₅lñFRñöġ₅₂dFkF’y₂₅pδġéS’éçlñFk₂çlyγġγF”γġ₂öF—RpSmčñmTFJournal of Geophysical Research 
D: AtmospheresRF2022RFWXaRF

4.4 1

520 ’ñé₅₂êçΔyFyΔöç₂ġéFç₂êFs₂₅Δöç₂ġéFkñΔ₅γ₅lFp₅Δmçδġ₅₂FóΔ₅mFçFqnsF–ñčġélñFλ₂êñΔFnġóóñΔñ₂δFnΔġμġ₂öF
m₅₂êġδġ₅₂γTF2022RFWYRFZYY 1

519 ’pçδġçlFnġγδΔġèλδġ₅₂F₅óFkñΔ₅γ₅lFmčçΔçéδñΔġγδġéγF₅μñΔFδčñF’₅λδčFkδlç₂δġéFç₂êF’₅λδčñΔ₂Fyéñç₂F”γġ₂öF
wλlδġyñçΔFNXVVZâ��XVXWOFwñçγλΔñmñ₂δγFóΔ₅mFRλγγġç₂Fk₂δçΔéδġéFoxpñêġδġ₅₂γTF2022RFWYRFZXa

518 —čçδFéçλγñêFçFΔñé₅ΔêFčġöčFzwLçmpelδeγλèLçmpeöδeWVLçmpelδeUγλèLçmpeöδeFñpġγ₅êñFġ₂F₂₅ΔδčñΔ₂F
oλΔ₅pñFġ₂Fyéδ₅èñΔFXVXViTF2022RFXXRFYabcSYbWV 0

517 pġμñSγçδñllġδñSγñ₂γ₅ΔFγδλêyF₅óFδčñFΔçpġêFêñélġ₂ñF₅óFwġlêóġΔñFγm₅kñFġ₂FδčñFγδΔçδ₅γpčñΔñTF2022RFXXRFYc6aSYcbZ 1

516 w₅êñlġ₂öFpλñlSkġΔFwġxġ₂öRFm₅mèλγδġ₅₂Fç₂êF’₅₅δFp₅Δmçδġ₅₂FwġδčFnλéδñêFpλñlFs₂jñéδġ₅₂F”γġ₂öF
“çèλlçδñêFuġ₂ñδġéγTF

515 oóóñéδγF₅óF”Δèç₂ġzçδġ₅₂Fs₂δñ₂γġδyF₅₂FδčñFnġγδΔġèλδġ₅₂F₅óFllçékFmçΔè₅₂Fġ₂F”Δèç₂F’λΔóçéñF’₅ġlFġ₂F’₅λδčF
mčġ₂çTF2022RFWYRFZV6 0

514 oêġδ₅ΔġçldFzçΔδġéλlçδñFwçδδñΔFomġγγġ₅₂γFpΔ₅mFm₅₂μñ₂δġ₅₂çlFç₂êFRñó₅ΔmλlçδñêFpλñlFm₅mèλγδġ₅₂dF
kêμç₂éñγFġ₂FoxpñΔġmñ₂δγFç₂êF’ġmλlçδġ₅₂γTF2022RFbRF

513 nġóóñΔñ₂éñγFġ₂FoçγδFkγġç₂FγλmmñΔFm₅₂γ₅₅₂FΔñγp₅₂γñγFδ₅Fkγġç₂FçñΔ₅γ₅lFó₅Δéġ₂öFλ₂êñΔFêġóóñΔñ₂δF
ñmġγγġ₅₂Fġ₂μñ₂δ₅ΔġñγTF2022RF

512 nΔġμñΔγF₅óFnλγδSo₂čç₂éñêF’₂₅wpçékFwñlδSyλδFç₂êF’δΔñçmól₅wF“ġmġ₂öTF2022RFcRFZa 0

511 rġöčSΔñγ₅lλδġ₅₂FγpçδġçlSêġγδΔġèλδġ₅₂FmçpγF₅óFΔ₅çêFδΔç₂γp₅ΔδFñxčçλγδFñmġγγġ₅₂γFġ₂FmčġlñRFWccVâ��XVXVTF
2022RFWZRFWY_cSWYa6 0

510 kγγñγγmñ₂δF₅óFèlçékFéçΔè₅₂Fñxp₅γλΔñFlñμñlFç₂êFčñçlδčFñé₅₂₅mġéFl₅γγFġ₂Fmčġ₂çTTF2022RFW

509 llçékFéçΔè₅₂SélġmçδñFġ₂δñΔçéδġ₅₂γFΔñöλlçδñFêλγδFèλΔêñ₂γF₅μñΔFs₂êġçFΔñμñçlñêFêλΔġ₂öFmy–snSWcTTF
2022RFWYRFWbYc 1

508 zčçγñSRñγ₅lμñêFv₅ékê₅w₂FpñçδλΔñγF₅óFz₅llλδġ₅₂FzçΔçmñδñΔγFyμñΔFç₂F”Δèç₂Fç₂êFkêj₅ġ₂ġ₂öFRλΔçlF
Rñöġ₅₂FnλΔġ₂öFmy–snSWcTF2022RFWVRF

507 lΔ₅w₂FmçΔè₅₂FpλñlFç₂êFomġγγġ₅₂F’₅λΔéñFkδδΔġèλδġ₅₂γFδ₅Fql₅èçlF’₂₅wFnçΔkñ₂ġ₂öFoóóñéδTF

506 oγδġmçδġ₅₂F₅óFδčñFñóóñéδγF₅óFçñΔ₅γ₅lF₅pδġéçlFpΔ₅pñΔδġñγF₅₂Fpñçδlç₂êFpΔ₅êλéδġ₅₂Fġ₂FRzñéġ₂RFz₅lç₂êTF
2022RFYW6RFWVbb6W
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505 mçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγFġ₂FóġμñFoλΔ₅pñç₂FéġδġñγdFs₂γġöčδγFġ₂δ₅FpΔġmçΔyFñmġγγġ₅₂γFç₂êFγñé₅₂êçΔyF
pçΔδġélñFó₅Δmçδġ₅₂TF2022RFWV6WbV 0

504 mčçΔçéδñΔġγδġéγFç₂êFp₅llλδġ₅₂Fó₅Δmçδġ₅₂Fmñéčç₂ġγmF₅óFçδm₅γpčñΔġéFóġ₂ñFpçΔδġélñγFġ₂FδčñFmñöçéġδyF₅óF
mčñ₂öêλRFmčġ₂çTF2022RFWV6WaX 0

503 mčçΔçéδñΔġzçδġ₅₂F₅óFγ₅₅δFpΔ₅êλéñêFèyFδčñFmġ₂ġFġ₂μñΔδñêFγ₅₅δFöñ₂ñΔçδ₅ΔFwġδčFç₂Fçδm₅γpčñΔġéF
γġmλlçδġ₅₂FéčçmèñΔTF2022RFW_RFXW_cSXWa_ 0

502 nñγδΔ₅yġ₂öFvġμñγFç₂êFoμġêñ₂éñêFġ₂Fzlçġ₂F’ġöčδTF2022RFWSZ6

501 Qλç₂δġóyġ₂öFèΔ₅w₂FéçΔè₅₂FlġöčδFçèγ₅Δpδġ₅₂Fġ₂FΔñçlSw₅ΔlêFèġ₅óλñlFé₅mèλγδġ₅₂Fñmġγγġ₅₂γTFWSW_ 0

500 R₅èλγδFoμġêñ₂éñF₅óFmRFmRFç₂êFxFk₂çlyγñγFs₂êġéçδġ₂öFp₅γγġlFpλñlF’₅λΔéñγFó₅ΔF“₅δçlFmçΔè₅₂Fç₂êF
kmm₅₂ġλmFġ₂Fpġ₂ñFkñΔ₅γ₅lγFġ₂F’ñ₅λlFwñöçéġδyTTF2022RF 1

499 kñΔ₅êy₂çmġéFγġzñSΔñγ₅lμñêFé₅mp₅γġδġ₅₂Fç₂êFél₅λêFé₅₂êñ₂γçδġ₅₂F₂λélñġFpΔ₅pñΔδġñγF₅óFçñΔ₅γ₅lγFġ₂FçF
lñġjġ₂öFγλèλΔèç₂FΔñöġ₅₂TF2022RFXXRFZYa_SZYcW 0

498 omġγγġ₅₂γF₅óFmçΔè₅₂çéñ₅λγFzçΔδġéλlçδñFwçδδñΔFç₂êF”lδΔçóġ₂ñFzçΔδġélñγFóΔ₅mF–ñčġélñγSkF’éġñ₂δġóġéF
RñμġñwFġ₂FçFmΔ₅γγSmλδδġ₂öFm₅₂δñxδF₅óFkġΔFz₅llλδġ₅₂Fç₂êFmlġmçδñFmčç₂öñTTF2022RFWXRFWS_X 0

497 llçékFéçΔè₅₂Fñmġγγġ₅₂γFóΔ₅mFδΔçóóġéFé₅₂δΔġèλδñFγλèγδç₂δġçllyFδ₅FçġΔFp₅llλδġ₅₂Fġ₂FxçġΔ₅èġRFuñ₂yçTF2022RF
YRF 0

496 ypδġéçlFpΔ₅pñΔδġñγFç₂êFγpñéδΔçlFêñpñ₂êñ₂éñF₅óFçñΔ₅γ₅lFlġöčδFçèγ₅Δpδġ₅₂F₅μñΔFδčñFlΔçzġlġç₂Fzç₂δç₂çlTF
2022RFWVWZWY 0

495 s₂ólλñ₂éñF₅óFΔçpġêFlçγñΔFčñçδġ₂öF₅₂FêġóóñΔñ₂δlyFmçδλΔñêFγ₅₅δFwġδčFê₅λèlñSpλlγñFlçγñΔSġ₂êλéñêF
ġ₂éç₂êñγéñ₂éñTFWSWZ 1

494 oóóñéδγF₅óFġΔ₅₂F₅₂Fé₅çlFpyΔ₅lyγġγSêñΔġμñêFγ₅₅δFó₅Δmçδġ₅₂TF2022RFXZcRFWXY_W_ 0

493 ”δġlġzġ₂öFéçΔè₅₂Fêġ₅xġêñFóΔ₅mFΔñóġ₂ñΔyFólλñFöçγFó₅ΔFmñδčç₂₅lFpΔ₅êλéδġ₅₂dF’yγδñmFêñγġö₂Fç₂êF
çγγñγγmñ₂δTF2022RFXZcRFWXY6VX 0

492 ’₅λΔéñγFç₂êFóçδñF₅óFçδm₅γpčñΔġéFmġéΔ₅plçγδġéγFΔñμñçlñêFóΔ₅mFġ₂μñΔγñFç₂êFêġγpñΔγġ₅₂Fm₅êñllġ₂ödF
pΔ₅mFöl₅èçlFñmġγγġ₅₂γFδ₅Fêñp₅γġδġ₅₂TTF2022RFZYXRFWXb_b_ 1

491 ’ġzñSêñpñ₂êñ₂δFmçγγFçèγ₅Δpδġ₅₂FéΔ₅γγSγñéδġ₅₂F₅óFγ₅₅δFpçΔδġélñγFóΔ₅mFμçΔġ₅λγFγ₅λΔéñγTF2022RFWcXRFZYbSZ_W 0

490
w₅êñllġ₂öFç₂êFġ₂μñγδġöçδġ₂öFδčñFġmpçéδγF₅óFélġmçδġéFμçΔġçèlñγF₅₂F₅z₅₂ñFé₅₂éñ₂δΔçδġ₅₂Fġ₂FwçlçyγġçF
λγġ₂öFé₅ΔΔñlçδġ₅₂Fç₂çlyγġγFwġδčFΔç₂ê₅mFó₅ΔñγδRFêñéġγġ₅₂FδΔññFΔñöΔñγγġ₅₂RFlġ₂ñçΔFΔñöΔñγγġ₅₂RFç₂êF
γλpp₅ΔδFμñéδ₅ΔFΔñöΔñγγġ₅₂TTF2022RFXccRFWYZX_V

3

489 z₅llλδġ₅₂FéčçΔçéδñΔġγδġéγFç₂êFγ₅λΔéñγF₅óFñ₂μġΔ₅₂mñ₂δçllyFpñΔγġγδñ₂δFóΔññFΔçêġéçlγFç₂êF₅xġêçδġ₅₂F
p₅δñ₂δġçlFġ₂Fóġ₂ñFpçΔδġéλlçδñFmçδδñΔFΔñlçδñêFδ₅FéġδyFl₅ékê₅w₂FNmvnOFġ₂FXġMç₂RFmčġ₂çTTF2022RFXWVRFWWXbcc 1

488 kF₂ñwFmñδč₅êFó₅ΔFmñçγλΔġ₂öFçġΔè₅Δ₂ñFñlñmñ₂δçlFéçΔè₅₂Fλγġ₂öFz”pFêġγkFpçγγġμñFγçmplñΔγTTF2022RFWYZYXY 0
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487 RçpġêFδΔç₂γġδġ₅₂F₅óFçñΔ₅γ₅lF₅pδġéçlFpΔ₅pñΔδġñγFç₂êFwçδñΔSγ₅lλèlñF₅Δöç₂ġéFçñΔ₅γ₅lγFġ₂Fé₅lêFγñçγ₅₂Fġ₂F
pñ₂wñġFzlçġ₂TTF2022RFW_Z66W 0

486 ql₅èçlFδΔç₂γp₅Δδçδġ₅₂F₅óFplçγδġéγFç₂êFmġéΔ₅plçγδġéγdFkFéΔġδġéçlFΔñμġñwF₅óFpçδčwçyγFç₂êFġ₂ólλñ₂éñγTTF
2022RFW_ZbbZ 2

485 nġóóñΔġ₂öFΔñγp₅₂γñγF₅óFpΔñéġpġδçδġ₅₂Fġ₂Fx₅ΔδčñΔ₂FrñmġγpčñΔñFmġêSlçδġδλêñγFδ₅Fġ₂éΔñçγñêFèlçékF
éçΔè₅₂FçñΔ₅γ₅lγFç₂êFéçΔè₅₂Fêġ₅xġêñTTF2022RFXWVRFWWXcYb

484 ’ġö₂ġóġéç₂δFΔñêλéδġ₅₂Fġ₂Fçδm₅γpčñΔġéF₅Δöç₂ġéFç₂êFñlñmñ₂δçlFéçΔè₅₂Fġ₂FzwFġ₂FXQX6FéġδġñγFġ₂F₂₅ΔδčñΔ₂F
mčġ₂çTTF2022RFWWYV__ 0

483 nñéΔñçγñF₅óFçδm₅γpčñΔġéFèlçékFéçΔè₅₂Fç₂êFmyFé₅₂éñ₂δΔçδġ₅₂γFêλñFδ₅Fmy–snSWcFl₅ékê₅w₂FçδFδčñFwδTF
—çlġöλç₂F—wyUqk—Fèçγñlġ₂ñFγδçδġ₅₂Fġ₂Fmčġ₂çTTF2022RFWWXcbZ 1

482 “čñFġmpçéδF₅óF₅xyöñ₂Fé₅₂δñ₂δFġ₂FδčñFpΔġmçΔyFçġΔFγλpplyF₅₂FóλñlFèλΔ₂ġ₂öFΔçδñFç₂êFp₅llλδç₂δFñmġγγġ₅₂γF
ġ₂FçFó₅ΔéñêSêΔçóδFèġ₅mçγγFγδ₅μñTF2022RFYXWRFWXZWXc 1

481 mFéčçΔçéδñΔġγδġéγF₅óF₅Δöç₂ġéFéçΔè₅₂Fġ₂FδčñFçδm₅γpčñΔñFç₂êFçδFölçéġñΔFΔñöġ₅₂F₅óFδčñF“ġèñδç₂FzlçδñçλTTF
2022RFbYXRFW__VXV 0

480 w₅₂ġδ₅Δġ₂öFólçmñFγ₅₅δFmçδλΔġδyFèyFμçΔġçèlñFδñmpñΔçδλΔñFRçmç₂FγpñéδΔ₅γé₅pyTF2022RFYXWRFWXZVV6 0

479 ’ñçγ₅₂çlFμçΔġçδġ₅₂F₅óFwçδñΔSγ₅lλèlñFèΔ₅w₂FéçΔè₅₂Fġ₂FQġ₂öêç₅RFmčġ₂çdFsmpçéδγFóΔ₅mFmçΔġ₂ñFç₂êF
δñΔΔñγδΔġçlFñmġγγġ₅₂γTTF2022RFXWXRFWWYWZZ 0

478 “čñFñóóñéδF₅óFèlçékFéçΔè₅₂Fçöġ₂öFóΔ₅mFxyF₅xġêçδġ₅₂F₅óF’yF₅₂FġδγFm₅Δpč₅l₅öyRF₅pδġéçlFç₂êF
čyöΔ₅γé₅pġéFpΔ₅pñΔδġñγTTF2022RFXWXRFWWYXYb 0

477 ’λΔóçéñFΔñólñéδç₂éñFγġmλlçδġ₅₂γF₅óFóΔñγčFç₂êFçöñêFγ₂₅wFwġδčFlġöčδFçèγ₅Δèġ₂öFġmpλΔġδġñγTF2021RF

476 m₅mèġ₂ġ₂öFzyvnoRSYFγçδñllġδñF₅èγñΔμçδġ₅₂γFç₂êF—RpSmčñmF₂λmñΔġéçlFγġmλlçδġ₅₂γFδ₅FêñΔġμñF
èġ₅mçγγFèλΔ₂ġ₂öFçñΔ₅γ₅lFpΔ₅pñΔδġñγF₅μñΔFδčñFγ₅λδčñçγδFkδlç₂δġéFΔñöġ₅₂TF2021RFXWRFWaaa_SWabV_ 0

475 mčñmġéçlFmčçΔçéδñΔġγδġéγF₅óFkñΔ₅γ₅lγFóΔ₅mFnġγδġ₂éδFo₂μġΔ₅₂mñ₂δγF₅μñΔFδčñFs₂êġç₂FRñöġ₅₂dF
rñδñΔ₅öñ₂ñġδyFġ₂FnġγδΔġèλδġ₅₂Fç₂êF’₅λΔéñγF₅óFmçΔè₅₂çéñ₅λγFkñΔ₅γ₅lγTF2022RF6RF_6SaX 0

474 nñδñéδġ₅₂F₅óFç₂δčΔ₅p₅öñ₂ġéçllyFêΔġμñ₂FδΔñ₂êγFġ₂FkΔéδġéFçmplġóġéçδġ₅₂TF2021RFW6cRFW 0

473 w₅êñlġ₂öFlġ₅mçγγFlλΔ₂ġ₂öFyΔöç₂ġéFkñΔ₅γ₅lFkδm₅γpčñΔġéFoμ₅lλδġ₅₂Fç₂êFmčñmġéçlFköġ₂öTF2021RFWXRFW6Yb 0

472 kF’çδñllġδñFnçδçFlçγñêFnñδçġlñêF’δλêyF₅óFδčñFkñΔ₅γ₅lFomġδδñêFóΔ₅mFypñ₂Flġ₅mçγγFlλΔ₂ġ₂öFġ₂F
x₅ΔδčñçγδFmčġ₂çTF2021RFWXRFWaVV 1

471 ’λġδçèġlġδyF₅óFnġóóñΔñ₂δFwñδč₅êγFó₅ΔFwñçγλΔġ₂öFllçékFmçΔè₅₂Fomġγγġ₅₂γFóΔ₅mFwçΔġ₂ñFo₂öġ₂ñγTF2022RF
WYRFYW 1

470 wñδč₅êFδ₅F∕λç₂δġóyFèlçékFéçΔè₅₂FçñΔ₅γ₅lFlġöčδFçèγ₅Δpδġ₅₂Fñ₂čç₂éñmñ₂δFwġδčFçFmġxġ₂öFγδçδñFġ₂êñxTF
2021RFXWRFWbV__SWbV6Y 0
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469
Rñöġ₅₂çlFnġóóñΔñ₂éñγFġ₂FδčñFvġöčδFkèγ₅Δpδġ₅₂FzΔ₅pñΔδġñγF₅óFpġ₂ñFzçΔδġéλlçδñFwçδδñΔFyμñΔFδčñF
“ġèñδç₂FzlçδñçλdFs₂γġöčδγFpΔ₅mFrRS“₅pSkw’Fç₂êFkñδčçl₅mñδñΔFwñçγλΔñmñ₂δγTFJournal of 
Geophysical Research D: AtmospheresRF2021RFWX6RF

4.4 1

468 ql₅èçlFmlġmçδñFmčç₂öñâ��—č₅FyλöčδFδ₅FzçyFδčñFlġlliTF2021RFWYRFWYYcY

467 zΔ₅m₅δġ₅₂F₅óFpçΔδġélñFó₅Δmçδġ₅₂FèyFΔñγ₅₂ç₂éñSγδçèġlġzñêFΔçêġéçlγFêλΔġ₂öFčyêΔ₅éçΔè₅₂FpyΔ₅lyγġγTF
2021RFWWWcZX 2

466 kñΔ₅γ₅lFmčçΔçéδñΔġγδġéγFç₂êF“čñġΔFsmpçéδF₅₂FδčñFrġmçlçyç₂Fo₂ñΔöyFlλêöñδTF2022RFWZRFWac 0

465 mčçΔçéδñΔġγδġéγFç₂êFčñçlδčFΔġγkFçγγñγγmñ₂δF₅óFóġ₂ñFpçΔδġéλlçδñFmçδδñΔFç₂êFγλΔóçéñF₅z₅₂ñdFΔñγλlδγF
óΔ₅mFlñ₂öçlλΔλRFs₂êġçTTF2022RFWcZRFXWW 0

464 s₂γġöčδγFġ₂δ₅FçñΔ₅γ₅lFéčñmġéçlFé₅mp₅γġδġ₅₂Fç₂êF₅pδġéçlFpΔ₅pñΔδġñγFçδFvλlġ₂Fkδm₅γpčñΔġéFlçéköΔ₅λ₂êF
’δçδġ₅₂FNXb6XFmFçγlOFêλΔġ₂öFδw₅Fé₅₂δΔçγδġ₂öFγñçγ₅₂γTTF2022RFW__XcW 0

463
kñΔ₅γ₅lF₅pδġéçlFpΔ₅pñΔδġñγFéçléλlçδñêFóΔ₅mFγġzñFêġγδΔġèλδġ₅₂γRFóġlδñΔFγçmplñγFç₂êFçèγ₅Δpδġ₅₂F
pč₅δ₅mñδñΔFêçδçFçδFn₅mñFmRFk₂δçΔéδġéçRFç₂êFδčñġΔFΔñlçδġ₅₂γčġpγFwġδčFγñçγ₅₂çlFéyélñγF₅óFγ₅λΔéñγTF
2022RFXXRF_VYYS_V6c

0

462 p₅Δmçδġ₅₂RFΔçêġçδġμñFó₅Δéġ₂öRFç₂êFélġmçδġéFñóóñéδγF₅óFγñμñΔñFΔñöġ₅₂çlFčçzñTF2022RFXXRFZc_WSZc6a 0

461 k₂F₅μñΔñγδġmçδġ₅₂F₅óFlġöčδFçèγ₅Δpδġ₅₂F₅óFèΔ₅w₂FéçΔè₅₂Fġ₂Fçmèġñ₂δFpçΔδġélñγFéçλγñêFèyFλγġ₂öFóġlδñΔγF
wġδčFlçΔöñFp₅ΔñFγġzñTTF2022RFW__Xb6

460 o₂čç₂éñêFγ₅₅δFpçΔδġélñFġéñF₂λélñçδġ₅₂FçèġlġδyFġ₂êλéñêFèyFçööΔñöçδñFé₅mpçéδġ₅₂Fç₂êFêñ₂γġóġéçδġ₅₂TF
2022RFXXRFZcb_S_VW6 1

459 ’pçδġ₅δñmp₅ΔçlFny₂çmġéγF₅óFvç₂êF’λΔóçéñFklèñê₅Fç₂êFsδγFs₂ólλñ₂éġ₂öFpçéδ₅ΔγFġ₂FδčñFQġlġç₂F
w₅λ₂δçġ₂γRFx₅ΔδčñçγδñΔ₂F“ġèñδç₂FzlçδñçλTF2022RFWZRFWcXX 1

458 kġΔmçγγFk₂çlyγġγF₅óF’ġzñSRñγ₅lμñêFllçékFmçΔè₅₂FzçΔδġélñγFyèγñΔμñêFġ₂FδčñFkΔéδġéFlçγñêF₅₂FmlλγδñΔF
k₂çlyγġγTF2022RFWYRF6Zb 0

457 m₅mplñxġδyFġ₂FδčñFñμ₅lλδġ₅₂RFé₅mp₅γġδġ₅₂RFç₂êFγpñéδΔ₅γé₅pyF₅óFèΔ₅w₂FéçΔè₅₂Fġ₂FçġΔéΔçóδF
mñçγλΔñmñ₂δγF₅óFwġlêóġΔñFplλmñγTF 2

456 ypġ₂ġ₅₂dFs₂γġöčδγFġ₂δ₅Fλpêçδġ₂öFkmèġñ₂δFkġΔFQλçlġδyFnġΔñéδġμñFXVVbU_VUomTF2022RFXXRFZbVWSZbVb 0

455 —ġêñ₂ġ₂öFġ₂ñ∕λġδġñγFġ₂Félñç₂Fé₅₅kġ₂öFóλñlFλγñFç₂êFó₅₅êFγñéλΔġδydFé₅mp₅λ₂êġ₂öFñóóñéδγF₅óFmy–snSWcF
ΔñγδΔġéδġ₅₂γFLçmpeF–k“F₅₂FvzqFġ₂FçFuñ₂yç₂Fġ₂ó₅ΔmçlFλΔèç₂Fγñδδlñmñ₂δTF 1

454 kF₂₅μñlFmñδč₅êF₅óFġêñ₂δġóyġ₂öFç₂êFç₂çlyγġ₂öF₅ġlFγm₅kñFplλmñγFèçγñêF₅₂Fwyns’Fç₂êFmkvsz’yF
γçδñllġδñFêçδçTF2022RFXXRF_VaWS_Vcb 0

453 x₅₂Slġ₂ñçΔFm₅êñlγFó₅ΔFèlçékFéçΔè₅₂Fñxp₅γλΔñFm₅êñllġ₂öFλγġ₂öFçġΔFp₅llλδġ₅₂FêçδçγñδγTTF2022RFXWXRFWWYX6c 1

452 “çèlñáWTnymXTF2019RF
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451 smçöñáWTtzoqTF2020RF

450 “çèlñáWTpêóTF2020RF

449 “çèlñáXTpêóTF2020RF

448 nçδç’čññδWTê₅éxTF2017RF

447 kééλΔçδñFwñçγλΔñmñ₂δF₅óFδčñFypδġéçlFzΔ₅pñΔδġñγF₅óF’ġ₂ölñFkñΔ₅γ₅lFzçΔδġélñγF”γġ₂öFmçμġδyF
Rġ₂öSn₅w₂F’pñéδΔ₅γé₅pyTTF2022RF 1

446 mčçΔçéδñΔġzçδġ₅₂RFγ₅λΔéñγRFç₂êFçδm₅γpčñΔġéFδΔç₂γó₅Δmçδġ₅₂F₅óFçFóñwFkñyFγč₅ΔδSlġμñêFélġmçδñF
p₅llλδç₂δγFN’vmzγOFçδFçFΔλΔçlFγλpñΔSγġδñFġ₂FδčñFs₂ê₅Sqç₂öñδġéFzlçġ₂FNsqzOF₅óFs₂êġçTF

445 kγγñγγmñ₂δF₅óFδčñFé₅mèġ₂ñêFΔçêġçδġμñFñóóñéδγF₅óFèlçékFéçΔè₅₂Fġ₂FδčñFçδm₅γpčñΔñFç₂êFγ₂₅wpçékFġ₂F
δčñFx₅ΔδčñΔ₂FrñmġγpčñΔñFé₅₂γδΔçġ₂ñêFèyFγλΔóçéñF₅èγñΔμçδġ₅₂γTF 1

444 s₂ólλñ₂éñF₅óFç₂FsΔ₅₂Fm₅mp₅λ₂êFkêêñêFδ₅Fm₅çlF₅₂F’₅₅δFp₅Δmçδġ₅₂TF

443 rçzñFkġΔFz₅llλδġ₅₂Fġ₂FXġç₂yç₂öRFmčġ₂çdF’pçδġçlFç₂êF“ñmp₅ΔçlFk₂çlyγġγF₅óF–çlġêçδñêFymġF”μçġFRñm₅δñF
’ñ₂γġ₂öFnçδçRFXVVbSXVW6TF

442 RñlçδġμñFé₅₂δΔġèλδġ₅₂γF₅óFó₅γγġlFóλñlFç₂êFèġ₅mçγγFèλΔ₂ġ₂öFγ₅λΔéñγFδ₅FèlçékFéçΔè₅₂FçñΔ₅γ₅lF₅₂FδčñF
’₅λδčñΔ₂Fkδlç₂δġéFyéñç₂Fm₅çγδFç₂êFuġ₂öFqñ₅ΔöñFsγlç₂êFNk₂δçΔéδġéFzñ₂ġ₂γλlçOTTF2022RFcZRFñXVXWVbV_ 0

441 oóóñéδF₅óFzč₅δ₅₅xġêçδġ₅₂F₅₂F’ġzñFnġγδΔġèλδġ₅₂RFvġöčδFkèγ₅Δpδġ₅₂RFç₂êFw₅lñéλlçΔFm₅mp₅γġδġ₅₂γF₅óF
’m₅kñFzçΔδġélñγFóΔ₅mFRġéñF’δΔçwFm₅mèλγδġ₅₂TF

440 “čñFġmpçéδF₅óFδñmpñΔçδλΔñFġ₂μñΔγġ₅₂γF₅₂FèlçékFéçΔè₅₂Fç₂êFpçΔδġélñFmçγγFé₅₂éñ₂δΔçδġ₅₂γFġ₂FçF
m₅λ₂δçġ₂₅λγFçΔñçTF2022RFXXRF__aaS_6VW 1

439 oγδġmçδġ₅₂F₅óFγñé₅₂êçΔyFzwLçmpelδeγλèLçmpeöδeXT_LçmpelδeUγλèLçmpeöδeFġ₂Fmčġ₂çFç₂êFδčñF”₂ġδñêF
’δçδñγFλγġ₂öFçFmλlδġSδΔçéñΔFçppΔ₅çéčTF2022RFXXRF_Zc_S__WZ 0

438
k₂çlyγġγF₅óFδčñFoóóñéδF₅óF”–FsΔΔçêġçδġ₅₂F₅₂FδčñFm₅mp₅γġδġ₅₂Fç₂êFkèγ₅Δèġ₂öFzΔ₅pñΔδġñγF₅óF
mçΔè₅₂Sm₅₂δçġ₂ġ₂öFzçΔδġélñγFlçγñêF₅₂FwñçγλΔñmñ₂δγF₅óF’m₅kñFóΔ₅mFlλΔ₂ġ₂öFzġ₂ñF—₅₅êFġ₂FδčñF
vçΔöñFkñΔ₅γ₅lFmčçmèñΔTF2022RFY_RFWZXSWZ_

437 ’ñμñΔñFlġ₅mçγγSlλΔ₂ġ₂öFkñΔ₅γ₅lFz₅llλδġ₅₂FêλΔġ₂öFδčñFXVWcFkmçz₅₂F—ġlêóġΔñFç₂êFsδγFnġΔñéδF
RçêġçδġμñSp₅Δéġ₂öFsmpçéδdFkF’pçéñFzñΔγpñéδġμñFóΔ₅mFwyns’FRñδΔġñμçlγTF2022RFWZRFXVbV 0

436 ryêΔ₅öñ₂₅lyγġγF₅óF_SryêΔ₅xymñδčylóλΔóλΔçlFδ₅FXR_SnġmñδčylóλΔç₂FyμñΔFçFw₅êġóġñêF
m₅klSryêΔ₅δçléġδñFmçδçlyγδTF2022RFWVRF 2

435 vçè₅Δçδ₅ΔyFγδλêġñγF₅óFġéñF₂λélñçδġ₅₂F₅₂δ₅FèçΔñFç₂êFġ₂δñΔ₂çllyFmġxñêFγ₅₅δâ��γλlóλΔġéFçéġêFpçΔδġélñγTF
2022RFXXRF_YYWS_Y6Z 1

434 vç₂êFλγñFlç₂êFé₅μñΔFéčç₂öñγF₅₂Fkγġçâ��γFlçΔöñγδFóΔñγčwçδñΔFlçkñFç₂êFδčñġΔFġmpçéδF₅₂Fγ₅éġñδyFç₂êF
ñ₂μġΔ₅₂mñ₂δTF2022RFW_RFW
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433 ’ñçγ₅₂çlFμçΔġçδġ₅₂γF₅óFmçγγFçèγ₅Δpδġ₅₂Fñóóġéġñ₂éyF₅óFñlñmñ₂δçlFéçΔè₅₂Fġ₂FzwXT_Fġ₂FλΔèç₂F
qλç₂özč₅λF₅óF’₅λδčFmčġ₂çTF2022RF

432 s₂FγġδλFδñmpñΔçδλΔñFmñçγλΔñmñ₂δγFġ₂Fγ₅₅δġ₂öFmñδčç₂ñUçġΔFólçmñγFλγġ₂öFγy₂éčΔ₅δΔ₅₂FxSΔçyF
ólλ₅Δñγéñ₂éñF₅óFγññêñêFkΔypδ₅₂Fçδ₅mγTTF2022RFbRFñçèmacZa 1

431 oóóñéδγF₅óFkδm₅γpčñΔġéFz₅llλδç₂δγF₅₂Flġ₅êġμñΔγġδyTF2022RFbV_SbXc

430
yμñΔμġñwdFy₂FδčñFδΔç₂γp₅ΔδFç₂êFδΔç₂γó₅Δmçδġ₅₂F₅óFp₅llλδç₂δγFġ₂FδčñF₅λδól₅wF₅óFmçj₅ΔFp₅pλlçδġ₅₂F
éñ₂δΔñγFâ��F₅èγñΔμçδġ₅₂çlFêçδçFóΔ₅mFδčñFowñRqñFoλΔ₅pñç₂Fġ₂δñ₂γġμñF₅pñΔçδġ₅₂çlFpñΔġ₅êFġ₂FγλmmñΔF
XVWaTF2022RFXXRF_baaS_cXZ

0

429 mčçΔçéδñΔġγδġéγF₅óFwçδñΔSγ₅lλèlñF₅Δöç₂ġéFéçΔè₅₂FN—’ymOFġ₂FzwXT_Fġ₂Fġ₂lç₂êFç₂êFé₅çγδçlFéġδġñγRFmčġ₂çTF
2022RFWVWZZa

428 zΔñγñ₂éñF₅óF₂ç₂₅plçγδġéγFġ₂FΔλΔçlFç₂êFΔñm₅δñFγλΔóçéñFwçδñΔγTF2022RFWaRFV_ZVY6 3

427 ’ġèñΔġç₂FkΔéδġéFèlçékFéçΔè₅₂dFöçγFólçΔġ₂öFç₂êFwġlêóġΔñFġmpçéδTF2022RFXXRF_cbYS6VVV 0

426 ’ñçγ₅₂çlF–çΔġçδġ₅₂Fġ₂FmčñmġéçlFm₅mp₅γġδġ₅₂F₅óF“₅δçlF’λγpñ₂êñêFzçΔδġélñγFnλΔġ₂öFδčñFmy–snSWcF
zç₂êñmġéFġ₂FδčñF’₅λΔéñFkΔñçF₅óF”Δλm∕ġFRġμñΔRF“ġç₂γčç₂RFmčġ₂çTF2022RFWVRF

425 Z₅₂çlFμçΔġçδġ₅₂γFġ₂FδčñFμñΔδġéçlFêġγδΔġèλδġ₅₂F₅óFçδm₅γpčñΔġéFçñΔ₅γ₅lγF₅μñΔFδčñFs₂êġç₂FΔñöġ₅₂Fç₂êFδčñF
é₅₂γñ∕λñ₂δFΔçêġçδġμñFñóóñéδγTF2022RFXXRF6V6aS6Vb_

424
zč₅δ₅éçδçlyδġéFR₅lñF₅óFkδm₅γpčñΔġéF’₅₅δFzçΔδġélñγFλ₂êñΔF–ġγġèlñSvġöčδFsΔΔçêġçδġ₅₂dFRñçéδġμñFyxyöñ₂F
’pñéġñγFqñ₂ñΔçδġ₅₂RF’ñlóSyxġêçδġ₅₂FzΔ₅éñγγRFç₂êFs₂êλéñêFrġöčñΔFyxġêçδġμñFz₅δñ₂δġçlFç₂êF
myδ₅δ₅xġéġδyTTF2022RF

0

423 kFRñμġñwF₅óFzΔ₅öΔñγγFġ₂Fm₅₂γδΔçġ₂ġ₂öFql₅èçlFllçékFmçΔè₅₂FmlġmçδñFoóóñéδγTF

422 sγFγč₅ΔδSδñΔmFç₂êFl₅₂öSδñΔmFñxp₅γλΔñFδ₅FèlçékFéçΔè₅₂Fçγγ₅éġçδñêFwġδčFéçΔêġ₅μçγéλlçΔFç₂êF
ΔñγpġΔçδ₅ΔyFêġγñçγñγiFkFγyγδñmçδġéFΔñμġñwFç₂êFmñδçSç₂çlyγġγFèçγñêF₅₂Fñμġêñ₂éñFΔñlġçèġlġδyTTF2022RFWXRFñVZc_W6 0

421 RñêλéñêFllçékFmçΔè₅₂Fm₅₂éñ₂δΔçδġ₅₂γFó₅ll₅wġ₂öFçF“čΔññS ñçΔF’δñppñêS—ñêöñFRç₂ê₅mġzñêF“ΔġçlF₅óF
δčñF—₅₅êSlλΔ₂ġ₂öFtλγδçFm₅₅kγδ₅μñFġ₂FRλΔçlFr₅₂êλΔçγTF 1

420 kééλΔçδñF₅èγñΔμçδġ₅₂F₅óFèlçékFç₂êFèΔ₅w₂FéçΔè₅₂Fġ₂Fçδm₅γpčñΔġéFóġ₂ñFpçΔδġélñγFμġçFçFμñΔγçδġlñFçñΔ₅γ₅lF
é₅₂éñ₂δΔçδġ₅₂Fñ₂Δġéčmñ₂δFγyγδñmFN–kmo’OTTF2022RFW__bWa

419 s₂δñΔé₅mpçΔġγ₅₂FoxpñΔġmñ₂δF₅óF—çδñΔSs₂γ₅lλèlñFmçΔè₅₂çéñ₅λγFzçΔδġélñγFġ₂F’₂₅wFġ₂FçF
rġöčSw₅λ₂δçġ₂Fo₂μġΔ₅₂mñ₂δFNW_cbFmFçTγTlTOTF2022RFWXRFWca

418 m₅ΔΔñlçδġ₅₂Fèñδwññ₂Fèġ₅mçγγFèλΔ₂ġ₂öFç₂êFçġΔFp₅llλδġ₅₂Fġ₂Fmčġ₂çdF’pçδġçlFčñδñΔ₅öñ₂ñġδyFç₂êF
é₅ΔΔñγp₅₂êġ₂öFóçéδ₅ΔγTF2022RFXWYRFWVYbXY 1

417 llçékFéçΔè₅₂RF₅Δöç₂ġéFéçΔè₅₂RFç₂êFmġ₂ñΔçlFêλγδFġ₂F’₅λδčFkmñΔġéç₂FδΔ₅pġéçlFölçéġñΔγdFkFΔñμġñwTF2022RF
XWYRFWVYbYa 1

416 ’ñçγ₅₂çlFμçΔġçδġ₅₂F₅óF₅pδġéçlFpΔ₅pñΔδġñγFç₂êFγ₅λΔéñFçpp₅Δδġ₅₂mñ₂δF₅óFèlçékFç₂êFèΔ₅w₂FéçΔè₅₂Fġ₂F
XġMç₂RFmčġ₂çTF2022RFWYRFWVWZZb 0
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415 mčçΔçéδñΔġγδġéγF₅óFzwXT_FñmġδδñêFóΔ₅mFδčñFé₅mèλγδġ₅₂F₅óFμñčġéλlçΔFóλñlFç₂êFγ₅lġêFèġ₅mçγγdF
“čñΔmçllyFóΔçéδġ₅₂çδñêFéçΔè₅₂RF˛·WYmFμçlλñγRFç₂êFóġlδñΔSèçγñêFlġöčδFçèγ₅Δpδġ₅₂TF2022RFWYRFWVWZZY 0

414 smpçéδγF₅óFγñμñΔñFΔñγġêñ₂δġçlFw₅₅êFèλΔ₂ġ₂öF₅₂Fçδm₅γpčñΔġéFpΔ₅éñγγġ₂öRFwçδñΔSγ₅lλèlñF₅Δöç₂ġéF
çñΔ₅γ₅lFç₂êFlġöčδFçèγ₅Δpδġ₅₂RFġ₂Fç₂Fġ₂lç₂êFéġδyF₅óF’₅λδčñçγδñΔ₂FoλΔ₅pñTF2022RFXbVRFWWcWYc 0

413 ’₅₅δSpçΔδġélñFé₅ΔñSγčñllFç₂êFóΔçéδçlFγδΔλéδλΔñγFóΔ₅mFγmçllSç₂ölñFXSΔçyFγéçδδñΔġ₂öFmñçγλΔñmñ₂δγFġ₂FçF
ólçmñTF2022RFWc6RFZZVSZ_6 2

412 kγγñγγmñ₂δF₅óFéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγFġ₂FγλèλΔèç₂Fxç₂jġ₂öFλ₂êñΔFçġΔFp₅llλδġ₅₂Fé₅₂δΔ₅lFmñçγλΔñγdF
s₂γġöčδγFóΔ₅mFl₅₂öSδñΔmFmñçγλΔñmñ₂δγTTF2022RFXWXRFWWYYVX 0

411 kFéñ₂δλΔyF₅óFčλmç₂Sġ₂êλéñêFñ₂μġΔ₅₂mñ₂δçlFéčç₂öñγFç₂êFδčñFé₅mèġ₂ñêFΔ₅lñγF₅óF₂λδΔġñ₂δγFç₂êFlç₂êF
λγñFġ₂FvçkñF–ġéδ₅ΔġçFéçδéčmñ₂δF₅₂FñλδΔ₅pčġéçδġ₅₂TTF2022RFW__ZX_ 0

410 zñΔγ₅₂çlFç₂êFč₅λγñč₅lêFzwFç₂êFèlçékFéçΔè₅₂Fñxp₅γλΔñFmñçγλΔñγFç₂êFΔñγpġΔçδ₅ΔyFγympδ₅mγFġ₂FbF
l₅wSFç₂êFmġêêlñSġ₂é₅mñFé₅λ₂δΔġñγTTF2022RFXWXRFWWYZYV 0

409 zkrFó₅Δmçδġ₅₂FéčçΔçéδñΔġγδġéγFġ₂FčyêΔ₅öñ₂Sñ₂ΔġéčñêF₂₅₂SpΔñmġxñêFčyêΔ₅éçΔè₅₂FólçmñγTF2022RFYXYRFWXZZVa

408 kγγñγγġ₂öFδčñFoóóñéδγF₅óF’δ₅μñF”γñFzçδδñΔ₂γFç₂êFuġδéčñ₂Fmčġm₂ñyγF₅₂Fs₂ê₅₅ΔFkġΔFQλçlġδyFêλΔġ₂öFçF
wλlδġyñçΔFm₅₅kγδ₅μñFRç₂ê₅mġzñêFm₅₂δΔ₅lF“ΔġçlFġ₂FRλΔçlFs₂êġçTTF2022RF 1

407 kF’δΔ₅₂öFk₂δčΔ₅p₅öñ₂ġéFllçékFmçΔè₅₂Fp₅Δéġ₂öFm₅₂γδΔçġ₂ñêFèyFz₅llλδġ₅₂F“Δñ₂êγF₅μñΔFmčġ₂çTF 1

406 ’ñçγ₅₂çlFμçΔġçδġ₅₂γFġ₂FδčñFçm₅λ₂δF₅óFèlçékFéçΔè₅₂FpçΔδġélñγFêñp₅γġδñêF₅₂FδčñFlñçóFγλΔóçéñγF₅óF₂ġ₂ñF
tçpç₂ñγñFλΔèç₂FöΔññ₂ġ₂öFδΔññFγpñéġñγFç₂êFδčñġΔFΔñlçδñêFóçéδ₅ΔγTTF2022RFWSWW 1

405 mΔ₅pFRñγġêλñFlλΔ₂ġ₂ödFsγFsδFçFl₅₅₂F₅ΔFçFlç₂ñiTFWSWX 0

404 smpçéδF₅óF–ñčġélñF’₅₅δFkööl₅mñΔçδñγF₅₂F’₂₅wFklèñê₅TF2022RFWYRFbVW 0

403 nġγδġ₂éδFèlçékFéçΔè₅₂FçδFδw₅FΔ₅çêγġêñFγġδñγFġ₂F ç₂δçġdF“ñmp₅ΔçlFμçΔġçδġ₅₂γFç₂êFġ₂ólλñ₂éġ₂öFóçéδ₅ΔγTF
2022RFZZRFWVWWbX

402 kġΔè₅Δ₂ñFomġγγġ₅₂FRçδñFwñçγλΔñmñ₂δγF–çlġêçδñFRñm₅δñF’ñ₂γġ₂öFyèγñΔμçδġ₅₂γFç₂êFomġγγġ₅₂F
s₂μñ₂δ₅ΔġñγF₅óF—ñγδñΔ₂F”T’TF—ġlêóġΔñγTTF2022RF 2

401 s₂S”γñFzçγγñ₂öñΔF–ñγγñlFomġγγġ₅₂FRçδñγF₅óFllçékFmçΔè₅₂Fç₂êFxġδΔ₅öñ₂FyxġêñγTTF2022RF 0

400 llçékFéçΔè₅₂FçñΔ₅γ₅lF₂λmèñΔFç₂êFmçγγFé₅₂éñ₂δΔçδġ₅₂FmñçγλΔñmñ₂δγFèyFpġé₅γñé₅₂êFγč₅ΔδSΔç₂öñF
ñlçγδġéFèçékγéçδδñΔFlġêçΔTTF2022RFWXRFbZZY 2

399 “čñFkġΔFQλçlġδyF₅óFzçlç₂ökçFRçyçRFmñ₂δΔçlFuçlġmç₂δç₂RFs₂ê₅₂ñγġçdF“čñFsmpçéδγF₅óFp₅ΔñγδFpġΔñγF₅₂F
–ġγġèġlġδyTTF2022RF 0

398 wġδġöçδġ₅₂Fç₂êFwç₂çöñmñ₂δF₅óFkmèġñ₂δFzçΔδġéλlçδñFwçδδñΔTF2022RFX6_SYVV
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397 s₂δñ₂γñFlġ₅mçγγFlλΔ₂ġ₂öFyμñΔFx₅ΔδčñΔ₂Fs₂êġçFç₂êFsδγFsmpçéδF₅₂FkġΔFQλçlġδyRFmčñmġγδΔyFç₂êFmlġmçδñTF
2022RFW6cSXVZ 1

396 xñwFñγδġmçδñγF₅óFçñΔ₅γ₅lFΔçêġçδġμñFñóóñéδγF₅μñΔFs₂êġçFóΔ₅mFγλΔóçéñFç₂êFγçδñllġδñF₅èγñΔμçδġ₅₂γTF2022RFWV6X_Z 0

395 mçΔè₅₂Fêġ₅xġêñFç₂êFpçΔδġéλlçδñFñmġγγġ₅₂γFóΔ₅mFδčñFXVWYF“çγmç₂ġç₂FóġΔñγδ₅ΔmdFġmplġéçδġ₅₂γFó₅ΔF
kλγδΔçlġç₂FéçΔè₅₂Fçéé₅λ₂δġ₂öTF2022RFWaRF

394 n₅₂MδFñxδġ₂öλġγčFmyFóġΔñFâ��F”₂êñΔγδç₂êġ₂öFpλèlġéFΔñγġγδç₂éñFδ₅FçF’wñêġγčFp₅lġéyFçġmñêFçδFΔñêλéġ₂öF
pçΔδġélñFñmġγγġ₅₂γFèyFpčçγġ₂öF₅λδF₅lêFw₅₅êFγδ₅μñγTF2022RFW6aRFWWYVWa 1

393 k₂FλlδΔçmġéΔ₅p₅Δ₅λγFmñδçlâ��₅Δöç₂ġéFóΔçmñw₅ΔkFwġδčFêλçlFóλ₂éδġ₅₂çlġδġñγFó₅ΔFčġöčFγġñμġ₂öFγñpçΔçδġ₅₂F
₅óFmyXFóΔ₅mFmrZFç₂êFxXTF2022RFZZ6RFWYaWVW 2

392 ’ġzñFnġγδΔġèλδġ₅₂γRFwġxġ₂öF’δçδñRFç₂êFw₅Δpč₅l₅öyF₅óFRñóΔçéδ₅ΔyFllçékFmçΔè₅₂Fġ₂Fç₂F”Δèç₂F
kδm₅γpčñΔñF₅óFx₅ΔδčñçγδFkγġçFnλΔġ₂öF’λmmñΔTF

391 mčçΔçéδñΔġγδġéγF₅óFmčñmġéçlF’₅lλδñγFç₂êFwġ₂ñΔçlFnλγδFġ₂FséñF₅óFδčñFkèlçδġ₅₂FkΔñçF₅óFçFqlçéġñΔFġ₂F“ġñ₂F
’čç₂Fw₅λ₂δçġ₂γRFmñ₂δΔçlFkγġçTF2022RFWVRF

390 ypδġéçlFzΔ₅pñΔδġñγF₅óFllçékFmçΔè₅₂FkñΔ₅γ₅lγFwġδčFnġóóñΔñ₂δFm₅çδġ₂öFw₅êñlγTF2022RFcRFY_c

389 zwXT_Fġ₂FmçΔlγèçêFmçμñΔ₂γFxçδġ₅₂çlFzçΔkdFé₅mp₅γġδġ₅₂RFγ₅λΔéñγRFç₂êFμġγġèġlġδyFġmpçéδγTF

388 kñΔ₅γ₅lF₅pδġéçlFpΔ₅pñΔδġñγFç₂êFġδγFêġΔñéδFΔçêġçδġμñFó₅Δéġ₂öF₅μñΔF“ġèñδç₂FzlçδñçλFóΔ₅mFXVV6Fδ₅FXVWaTF
2022RF

387 xçδλΔçlFz₅lymñΔγFç₂êF“čñġΔFxç₂₅é₅mp₅γġδñγF”γñêFó₅ΔFo₂μġΔ₅₂mñ₂δçlFkpplġéçδġ₅₂γTF2022RFWXRFWaVa 0

386 oμçp₅δΔç₂γpġΔçδġ₅₂FΔçδñγFç₂êFñμçp₅δΔç₂γpġΔçδġμñFé₅₅lġ₂öF₅óFöΔññ₂Fóçˆ§çêñγFλ₂êñΔFêġóóñΔñ₂δFġΔΔġöçδġ₅₂F
γéñ₂çΔġ₅γTF2022RFWWXXXY 1

385 k₂δčΔ₅p₅öñ₂ġéFkñΔ₅γ₅lγFoóóñéδγF₅₂FséñFml₅λêγdFkFRñμġñwTF2022RFWYRFcWV 0

384 vġ∕λġêSlġ∕λġêFpčçγñFγñpçΔçδġ₅₂FΔñêλéñγFΔçêġçδġμñFçèγ₅Δpδġ₅₂FèyFçöñêFèlçékFéçΔè₅₂FçñΔ₅γ₅lγTF2022RFYRF 0

383 Rçmç₂F’pñéδΔ₅γé₅pyF₅óFxçγéñ₂δF’₅₅δFyxġêçδġ₅₂dF’δΔλéδλΔçlFk₂çlyγġγFnλΔġ₂öFrñçδġ₂öTFWVRF 0

382 o₂čç₂éñêFvġöčδFkèγ₅Δpδġ₅₂Fç₂êFRçêġçδġμñFp₅Δéġ₂öFèyFllçékFmçΔè₅₂Fkööl₅mñΔçδñγTF 2

381 oμ₅lλδġ₅₂F₅óFlġöčδFçèγ₅Δpδġ₅₂FpΔ₅pñΔδġñγFêλΔġ₂öFpč₅δ₅éčñmġéçlFçöġ₂öF₅óFγδΔçwF₅pñ₂FèλΔ₂ġ₂öF
çñΔ₅γ₅lγTF2022RFbYbRFW_6ZYW 0

380 m₅mpġlçδġ₅₂F₅óFçFéġδySγéçlñFèlçékFéçΔè₅₂Fñmġγγġ₅₂Fġ₂μñ₂δ₅ΔydFmčçllñ₂öñγFġ₂Fêñμñl₅pġ₂öFé₅λ₂δΔġñγF
èçγñêF₅₂FçFéçγñFγδλêyFġ₂FlΔçzġlTF2022RFbYcRFW_6YYX 0
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379 w₅êñllġ₂öFlġöčδSçèγ₅Δèġ₂öFpçΔδġélñâ��γ₂₅wâ��Δçêġçδġ₅₂Fġ₂δñΔçéδġ₅₂γFç₂êFġmpçéδγF₅₂Fγ₂₅wFçlèñê₅dF
óλ₂êçmñ₂δçlγRFΔñéñ₂δFçêμç₂éñγFç₂êFóλδλΔñFêġΔñéδġ₅₂γTF2022RF 0

378 “čΔññSnġmñ₂γġ₅₂çlFnġγδΔġèλδġ₅₂F₅óFlġ₅mçγγFlλΔ₂ġ₂öFkñΔ₅γ₅lγFóΔ₅mFkλγδΔçlġç₂F—ġlêóġΔñγFyèγñΔμñêFèyF
“RyzywsF’çδñllġδñFyèγñΔμçδġ₅₂γTF2022RFWZRFX_bX

377 rλmç₂Fkêμç₂éñmñ₂δFç₂êF’λγδçġ₂çèlñFxçδλΔçlFmçpġδçlF”γñFġ₂FδčñFwġêêlñFoçγδFç₂êFx₅ΔδčFkóΔġéçTF2022
RFaS__

376 “Δç₂γp₅ΔδF₅óFèġ₅mçγγFèλΔ₂ġ₂öFpΔ₅êλéδγFóΔ₅mF’ġèñΔġç₂FwġlêóġΔñγFġ₂δ₅FδčñFkΔéδġéTF2022RFWVZVRFVWXVV_

375 Rñöġ₅₂çlFġmpçéδγF₅óFèlçékFéçΔè₅₂Fm₅Δpč₅l₅öġñγF₅₂Fγč₅ΔδwçμñFçñΔ₅γ₅lâ��Δçêġçδġ₅₂Fġ₂δñΔçéδġ₅₂γdFçF
é₅mpçΔçδġμñFγδλêyFèñδwññ₂FδčñF”’Fç₂êFmčġ₂çTF2022RFXXRFa6ZaSa666

374 “čñFz₅δñ₂δġçlFsmpçéδF₅óFçFmlñç₂Fo₂ñΔöyF’₅éġñδyFy₂FkġΔFQλçlġδyTF 0

373 ’₅₅δFèġ₅êñöΔçêçδġ₅₂FèyFpγyéčΔ₅δ₅lñΔç₂δFèçéδñΔġçlFé₅₂γ₅ΔδġçTF2022RFYYRFZVaSZWb

372 zΔñêġéδġ₅₂F₅óFèlçékFéçΔè₅₂Fġ₂FmçΔġ₂ñFñ₂öġ₂ñγFç₂êFé₅ΔΔñlçδġ₅₂Fç₂çlyγġγF₅óFm₅êñlFéčçΔçéδñΔġγδġéγFèçγñêF
₅₂FmλlδġplñFmçéčġ₂ñFlñçΔ₂ġ₂öFçlö₅ΔġδčmγTF 0

371 oxpñΔġmñ₂δçlFγδλêġñγF₅óFγ₅₅δFó₅Δmçδġ₅₂Fó₅ΔFpñδΔ₅SFç₂êFΔñ₂ñwçèlñFêġñγñlγTF

370 mčñmġéçlFpΔ₅pñΔδġñγRFγ₅λΔéñγFç₂êFγġzñSΔñγ₅lμñêFčyöΔ₅γé₅pġéġδyF₅óFγλèmġéΔ₅₂F
èlçékSéçΔè₅₂Sé₅₂δçġ₂ġ₂öFçñΔ₅γ₅lγFġ₂FλΔèç₂F’čç₂öčçġTF2022RFXXRFbVaYSbVc6 0

369 “čñFéčñmġéçlFé₅mp₅γġδġ₅₂Fç₂êFmġxġ₂öFγδçδñF₅óFlmSé₅₂δçġ₂ġ₂öFpçΔδġélñγFç₂êFδčñFġmplġéçδġ₅₂γF₅₂FlġöčδF
çèγ₅Δpδġ₅₂Fñ₂čç₂éñmñ₂δTF2022RFXXRFa6WcSa6YV 1

368 mčçΔçéδñΔġzçδġ₅₂F₅óFéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγFêλΔġ₂öFδčñFs₂êġç₂FγλmmñΔFm₅₂γ₅₅₂F₅μñΔFçFΔçġ₂Sγčçê₅wF
Δñöġ₅₂TF

367 v₅₂öS“ñΔmF“Δñ₂êγFġ₂FllçékFmçΔè₅₂Fç₂êFkñΔ₅γ₅lFypδġéçlFnñpδčFyμñΔFδčñFmñ₂δΔçlFrġmçlçyçγdF
z₅δñ₂δġçlFmçλγñγFç₂êFsmplġéçδġ₅₂γTFWVRF

366 wġéΔ₅plçγδġéγFčçμñFlġöčδSçèγ₅Δèġ₂öFçèġlġδyFδ₅Fñ₂čç₂éñFéΔy₅γpčñΔġéFmñlδġ₂öTF2022RF 0

365 xλmñΔġéçlF’δλêyF₅óFzkrγFç₂êF’₅₅δFomġγγġ₅₂γFóΔ₅mFqçγ₅lġ₂ñâ��wñδčç₂₅lRFqçγ₅lġ₂ñâ��oδčç₂₅lRFç₂êF
qçγ₅lġ₂ñâ��₂Slλδç₂₅lFllñ₂êF’λΔΔ₅öçδñγTF 0

364 mčçΔçéδñΔġzçδġ₅₂F₅óFδç₂êñmFçñΔ₅γ₅lFélçγγġóġñΔγFó₅ΔFγñlñéδġ₂öFpçΔδġélñγdFġmplġéçδġ₅₂Fó₅ΔFñlġmġ₂çδġ₂öFδčñF
mλlδġplñFéčçΔöġ₂öFñóóñéδTF2022RFW_RFY_WYSY_X6 3

363 mçlġèΔçδġ₅₂F₅óFél₅λêFç₂êFçñΔ₅γ₅lFΔñlçδñêFpçΔçmñδñΔγFó₅ΔFγ₅lçΔFġΔΔçêġç₂éñFó₅ΔñéçγδγFġ₂F—RpSγ₅lçΔTF
2022RFXZWRFWSWX 0

362 “₅F₅pδġéçlFpΔ₅pñΔδġñγF₅óFéçΔè₅₂F₂ç₂₅pçΔδġélñγdFkF₂ññêFġ₂Fé₅mpΔñčñ₂êġ₂öF”ΔèçéčFñ₂ñΔöyTF2022RFbRFWVVWbZ 0
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361 oóóñéδF₅óFñ∕λġμçlñ₂éñFΔçδġ₅Fç₂êFδñmpñΔçδλΔñF₅₂Fγ₅₅δFó₅Δmçδġ₅₂Fġ₂FpçΔδġçllyFpΔñmġxñêFé₅λ₂δñΔól₅wF
ólçmñγTF2022RFXZXRFWWXVbb 0

360 llçékFéçΔè₅₂Fδ₅xġéġδyFêñpñ₂êñ₂éñF₅₂FpçΔδġélñFé₅çδġ₂ödFwñçγλΔñmñ₂δγFwġδčFçF₂₅μñlFéñllFñxp₅γλΔñF
mñδč₅êTF2022RFbYbRFW_6_ZY 1

359 ’₅λΔéñFçpp₅Δδġ₅₂mñ₂δγF₅óFèlçékFéçΔè₅₂Fġ₂êλéñêFèyFl₅éçlFç₂êFΔñöġ₅₂çlFδΔç₂γp₅ΔδFġ₂FδčñFçδm₅γpčñΔġéF
è₅λ₂êçΔyFlçyñΔF₅óFδčñF ç₂öδzñFRġμñΔFnñlδçFλ₂êñΔFγδçèlñFwñçδčñΔFé₅₂êġδġ₅₂γTF2022RFbZVRFW_6_Wa 0

358 zčyγġéçlRFéčñmġéçlFç₂êF₅pδġéçlFpΔ₅pñΔδġñγF₅óFzwXT_Fç₂êFöçγñ₅λγFñmġγγġ₅₂γFóΔ₅mFé₅₅kġ₂öFwġδčF
èġ₅mçγγFóλñlFġ₂FδčñFs₂ê₅Sqç₂öñδġéFzlçġ₂TF2022RFbZWRFW_6aYV 0

357 mlġmçδñFmčç₂öñFmčçllñ₂öñγTF2022RFWSWY

356 qçγñ₅λγFñmġγγġ₅₂γF₅óFçFčñçμySêλδyFñ₂öġ₂ñFóλñlñêFwġδčFp₅ly₅xymñδčylñ₂ñFêġmñδčylFñδčñΔγFNywoOFġ₂F
δΔç₂γġñ₂δFé₅lêSγδçΔδF₅pñΔçδġ₅₂Fç₂êFmñδč₅êγFó₅ΔFçóδñΔSδΔñçδmñ₂δFγyγδñmFčñçδġ₂öTF 0

355 omġγγġ₅₂FRñêλéδġ₅₂F₅óF“ΔçóóġéSRñlçδñêFvġöčδSkèγ₅Δèġ₂öFkñΔ₅γ₅lγFġ₂FçFwñöçéġδyFġ₂Fmčġ₂çdFkFmçγñF
’δλêyF–ġçF“λ₂₂ñlFwñçγλΔñmñ₂δγTF

354 “čñFñóóñéδġμñ₂ñγγF₅óFRčġz₅èġλmFèçéδñΔġçF₅₂Fγ₅ġlFóñΔδġlġδyFç₂êFγλγδçġ₂çèlñFéΔ₅pFpΔ₅êλéδġ₅₂Fλ₂êñΔF
é₅μñΔFç₂êFéçδéčFéΔ₅pγFmç₂çöñmñ₂δFç₂êFöΔññ₂Fmç₂λΔġ₂öTF2022RF_VRFWX_6V

353 k₂δčΔ₅p₅öñ₂ġéFé₅₂δçmġ₂ç₂δγFġ₂FölçéġçlFñ₂μġΔ₅₂mñ₂δγFsdFs₂pλδγFç₂êFçééλmλlçδġ₅₂TF2022RFZ6RF6YVS6Zb 1

352 zΔñγñ₂δSnçyFzwXT_F₅μñΔFkγġçdF’ġmλlçδġ₅₂Fç₂êF”₂éñΔδçġ₂δyFġ₂Fmwsz6Fo’wγTF2022RFY6RFZXcSZZc 0

351 iiiiiiiiiiiiiiiiiiiiiiiiiiiTF2022RF

350 “čñFsmpçéδF₅óFv₅₂öSRç₂öñF“Δç₂γp₅ΔδF₅óFlġ₅mçγγFlλΔ₂ġ₂öFomġγγġ₅₂γFġ₂F’₅λδčñçγδFkγġçF₅₂F’₅λδčñΔ₂F
mčġ₂çTF2022RFWYRFWVXc 2

349 kFêλçlSwçμñlñ₂öδčFpč₅δ₅δčñΔmçlFçñΔ₅γ₅lFçèγ₅Δpδġ₅₂Fm₅₂ġδ₅ΔdFêñγġö₂RFéçlġèΔçδġ₅₂Fç₂êFpñΔó₅Δmç₂éñTF
2022RFW_RFYbV_SYbX_ 0

348 oóóñéδγF₅óFyΔöç₂ġéFwçδΔġéñγF₅₂Fxλélñ₅pčġlġéFk∕λñ₅λγFkñΔ₅γ₅lFmčñmġγδΔydF ġñlêγFç₂êFwñéčç₂ġγδġéF
s₂γġöčδFó₅ΔFlΔ₅w₂FmçΔè₅₂Fp₅Δmçδġ₅₂FóΔ₅mFqly₅xçlFç₂êFkmm₅₂ġçTF 0

347 nñδñΔmġ₂ġ₂öFγpçδġçllySΔñγ₅lμñêFδčñΔmçlFΔçêġçδġ₅₂FóΔ₅mF₂₅₂Sġ₂δΔλγġμñFmñçγλΔñmñ₂δγF₅óFγ₅₅δF
pΔ₅pñΔδġñγTF2022RFWWbc6b 0

346 zçΔδġélñFpčçγñSγδçδñFμçΔġçèġlġδyFġ₂FδčñFx₅ΔδčFkδlç₂δġéFóΔññFδΔ₅p₅γpčñΔñFêλΔġ₂öFγλmmñΔδġmñFġγF
êñδñΔmġ₂ñêFèyFçδm₅γpčñΔġéFδΔç₂γp₅ΔδFpçδδñΔ₂γFç₂êFγ₅λΔéñγTF2022RFXXRFcVYYScV_a 1

345 ’ñçγ₅₂çlFμçΔġçδġ₅₂γFġ₂FóġΔñFé₅₂êġδġ₅₂γFçΔñFġmp₅Δδç₂δFêΔġμñΔγFġ₂FδčñFδΔñ₂êF₅óFçñΔ₅γ₅lF₅pδġéçlF
pΔ₅pñΔδġñγF₅μñΔFδčñFγ₅λδčSñçγδñΔ₂Fkδlç₂δġéTF2022RFXXRFba6aSbab_ 1

344 vġöčδFçèγ₅Δpδġ₅₂FèyFèΔ₅w₂FéçΔè₅₂F₅μñΔFδčñF’₅λδčSoçγδFkδlç₂δġéFyéñç₂TF2022RFXXRFcWccScXWY 0
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343 ypδġéçlFpΔ₅pñΔδġñγF₅óFγ₅₅δFçööΔñöçδñγFwġδčFêġóóñΔñ₂δFm₅₂₅mñΔFγčçpñγTF2022RFWWYbc_ 2

342 m₅₂δΔçγδġ₂öFγ₅λΔéñFé₅₂δΔġèλδġ₅₂γF₅óFkΔéδġéFèlçékFéçΔè₅₂Fδ₅Fçδm₅γpčñΔġéFé₅₂éñ₂δΔçδġ₅₂γRFêñp₅γġδġ₅₂F
ólλxRFç₂êFçδm₅γpčñΔġéFç₂êFγ₂₅wFΔçêġçδġμñFñóóñéδγTF2022RFXXRFbcbcScVVc 2

341 kFmçéčġ₂ñSlñçΔ₂ġ₂öFçppΔ₅çéčFó₅ΔFġêñ₂δġóyġ₂öFêñ₂γñSóġΔñγFç₂êFçγγñγγġ₂öFçδm₅γpčñΔġéFñmġγγġ₅₂γF₅₂F
δčñFs₂ê₅éčġ₂çFzñ₂ġ₂γλlçRFXVWVâ��XVXVTF2022RFWV6YX_

340 kġΔéΔçóδFomġγγġ₅₂γRF“čñġΔFzlλmñS’éçlñFoóóñéδγRFç₂êFδčñF’pçδġ₅S“ñmp₅ΔçlF’ñ₂γġδġμġδyF₅óFδčñF
kδm₅γpčñΔġéFRñγp₅₂γñdFkFRñμġñwTF2022RFcRFY__ 0

339 llçékFéçΔè₅₂FçñΔ₅γ₅lFΔñêλéδġ₅₂γFêλΔġ₂öFmy–snSWcFé₅₂óġ₂ñmñ₂δF∕λç₂δġóġñêFèyFçġΔéΔçóδF
mñçγλΔñmñ₂δγF₅μñΔFoλΔ₅pñTF2022RFXXRFb6bYSb6cc 0

338 ql₅èçlFèΔ₅w₂FéçΔè₅₂Fñmġγγġ₅₂FóΔ₅mFé₅mèλγδġ₅₂Fγ₅λΔéñγTF2022RFWVVXVW 0

337 —çδñΔSγ₅lλèlñF₅Δöç₂ġéF₂ġδΔ₅öñ₂Fġ₂Fóġ₂ñFçñΔ₅γ₅lγF₅μñΔFδčñF’₅λδčñΔ₂Fyéñç₂TF2022RFWWcXba 0

336 k₂Fk₂çlyγġγF₅óFδčñFkñΔ₅γ₅lFvġóñéyélñF₅μñΔFs₂êġçdFmykvo’moFs₂δñΔé₅mpçΔġγ₅₂F₅óF“čΔññFqñ₂ñΔçlF
mġΔéλlçδġ₅₂Fw₅êñlγTFJournal of Geophysical Research D: AtmospheresRF 4.4 0

335 Rçêġ₅éçΔè₅₂FNWZmOFk₂çlyγġγF₅óFmçΔè₅₂çéñ₅λγFkñΔ₅γ₅lγdFRñμġγġδġ₂öFδčñFoxġγδġ₂öFk₂çlyδġéçlF“ñéč₂ġ∕λñγF
ó₅ΔFsγ₅lçδġ₅₂F₅óFllçékFmçΔè₅₂TFWVRF 0

334 w₅lñéλlçΔF’ġmλlçδġ₅₂F₅óFlñ₂zñ₂ñFkêγ₅Δpδġ₅₂Fġ₂FqΔçpčġδġéFç₂êFkm₅Δpč₅λγFmçΔè₅₂F’lġδFz₅ΔñγTF2022RF
6aRFWa6_SWaab

333 “čñFèlçékFéçΔè₅₂FéyélñFç₂êFġδγFΔ₅lñFġ₂FδčñFoçΔδčFγyγδñmTF 4

332 m₅mplñxġδġñγFġ₂Fw₅êñlġ₂öFyΔöç₂ġéFkñΔ₅γ₅lFvġöčδFkèγ₅Δpδġ₅₂TF

331 klèñê₅FΔñêλéδġ₅₂Fó₅ΔFγ₂₅wFγλΔóçéñγFé₅₂δçmġ₂çδñêFwġδčFγ₅₅δFçñΔ₅γ₅lγdFm₅mpçΔġγ₅₂F₅óFñxpñΔġmñ₂δçlF
ΔñγλlδγFç₂êFm₅êñlγTFWSWX 0

330 wñçγλΔñmñ₂δF₅óFlġöčδSçèγ₅Δèġ₂öFpçΔδġélñγFġ₂FγλΔóçéñFγ₂₅wF₅óFéñ₂δΔçlFç₂êFwñγδñΔ₂Frġmçlçyç₂F
ölçéġñΔγdFγpçδġçlFμçΔġçèġlġδyRFΔçêġçδġμñFġmpçéδγRFç₂êFp₅δñ₂δġçlFγ₅λΔéñFΔñöġ₅₂γTF2022RFXXRFbaX_SbaYa 0

329 kèγ₅Δpδġ₅₂Fñ₂čç₂éñmñ₂δF₅óFèlçékFéçΔè₅₂FpçΔδġélñγFġ₂FçFwñêġδñΔΔç₂ñç₂FéġδyFç₂êFé₅λ₂δΔyγġêñdFñóóñéδF
₅óFpçΔδġéλlçδñFmçδδñΔFéčñmġγδΔyRFçöñġ₂öFç₂êFδΔñ₂êFç₂çlyγġγTF2022RFXXRFbZYcSbZ_6

328 pġΔñFçñΔ₅γ₅lγFγl₅wFê₅w₂FδčñFöl₅èçlFwçδñΔFéyélñTF2022RFWSYa

327 m₅mèλγδġ₅₂FzñΔó₅Δmç₂éñFç₂êFomġγγġ₅₂FmčçΔçéδñΔġγδġéγF₅óFwçΔġ₂ñFo₂öġ₂ñFlλΔ₂ġ₂öFwġδčFnġóóñΔñ₂δF
lġ₅êġñγñlTF2022RFW_RF_Waa 1

326 —ġlêóġΔñF’m₅kñFnñm₅₂γδΔçδñγF’ġö₂ġóġéç₂δFç₂êFzΔñêġéδçèlñFllçékFmçΔè₅₂FvġöčδFkèγ₅Δpδġ₅₂F
o₂čç₂éñmñ₂δγTF2022RFZcRF 1
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325 RñçlġγδġéF₅pñΔçδġ₅₂F₅óFδw₅FΔñγġêñ₂δġçlFé₅Δêw₅₅êSóġΔñêF₅λδê₅₅ΔFčyêΔ₅₂ġéFčñçδñΔFçpplġç₂éñγâ��zçΔδFYdF
ypδġéçlFpΔ₅pñΔδġñγF₅óFèlçékFç₂êFèΔ₅w₂FéçΔè₅₂Fñmġγγġ₅₂γTF2022RFaXRFaaaSacV 0

324 ’₅λΔéñγRFéčçΔçéδñΔġγδġéγFç₂êFélġmçδñFġmpçéδF₅óFlġöčδSçèγ₅Δèġ₂öFçñΔ₅γ₅lγF₅μñΔFδčñF“ġèñδç₂FzlçδñçλTF
2022RFXYXRFWVZWWW 0

323 ’ñé₅₂êçΔyFġ₂₅Δöç₂ġéFçñΔ₅γ₅lFê₅mġ₂çδñêFδčñFlġöčδFçèγ₅Δpδġ₅₂Fñ₂čç₂éñmñ₂δF₅óFèlçékFéçΔè₅₂FçñΔ₅γ₅lF
ġ₂F—λčç₂RFmñ₂δΔçlFmčġ₂çTF2022RFXbaRFWWcXbb 0

322 ”₂êñΔγδç₂êġ₂öFδčñFΔ₅lñF₅óFç₂δčΔ₅p₅öñ₂ġéFñmġγγġ₅₂γFġ₂FölçéġñΔγFΔñδΔñçδFġ₂FδčñFéñ₂δΔçlFk₂êñγF₅óFmčġlñTF
2022RFXWZRFWWYa_6

321 oγδġmçδġ₅₂F₅óFΔñçlSδġmñFèΔ₅w₂FéçΔè₅₂Fçèγ₅Δpδġ₅₂dFk₂F₅èγñΔμçδġ₅₂çllyFé₅₂γδΔçġ₂ñêFwġñFδčñ₅ΔySèçγñêF
₅pδġmġzçδġ₅₂Fmñδč₅êTF2022RFW66RFWV6VZa

320 w₅lñéλlçΔFé₅mp₅γġδġ₅₂Fç₂êFlġöčδSçèγ₅Δèġ₂öFpΔ₅pñΔδġñγF₅óF₅Δöç₂ġéFçñΔ₅γ₅lγFóΔ₅mFwñγδSé₅çγδF₅óF
δΔ₅pġéçlFs₂êġçTF2022RFbZ_RFW_aW6Y 0

319 zçδΔ₅₂ñγFêñFé₅₂éñ₂δΔçéġˆ‡₂FêñFéçΔè₅₂₅F₂ñöΔ₅FyFpΔġ₂éġpçlñγFóλñ₂δñγFêñFñmġγġˆ‡₂Fñ₂FmġλêçêFtλˆ¡ΔñzRF
mčġčλçčλçTF2020RFWZRFcXSWVa

318 ’₅λΔéñFsêñ₂δġóġéçδġ₅₂F₅óFzwXT_FêλΔġ₂öFçF’m₅kñFrçzñFzñΔġ₅êFġ₂Fmčġç₂öFwçġRF“čçġlç₂êRF”γġ₂öF’δçèlñF
mçΔè₅₂Fç₂êFxġδΔ₅öñ₂Fsγ₅δ₅pñγTF2022RFWYRFWWZc 1

317 ompl₅yġ₂öFΔñlçxñêFγm₅₅δč₂ñγγFé₅₂γδΔçġ₂δγF₅₂Fġmçöġ₂çΔyFpçΔδF₅óFΔñóΔçéδġμñFġ₂êñxFġ₂FkoRyxo“F
çñΔ₅γ₅lFΔñδΔġñμçlFçlö₅ΔġδčmTF2022RFW_RFZWY_SZW_W 0

316 oóóñéδγF₅óFèlçékFéçΔè₅₂FçñΔ₅γ₅lF₅₂FçġΔF∕λçlġδyFç₂êFμñΔδġéçlFmñδñ₅Δ₅l₅öġéçlFóçéδ₅ΔγFġ₂FñçΔlyFγλmmñΔFġ₂F
lñġjġ₂öTF2022RFW_a_Xc

315 kF∕λçêé₅pδñΔFλ₂mç₂₂ñêFçñΔġçlFγyγδñmFN”k’OSèçγñêFmñδč₅ê₅l₅öyFó₅ΔFmñçγλΔġ₂öFèġ₅mçγγFèλΔ₂ġ₂öF
ñmġγγġ₅₂Fóçéδ₅ΔγTF2022RFW_RFZXaWSZXcZ

314 —ġlêóġΔñFplλmñγFġ₂FδčñF—ñγδñΔ₂F”’FçΔñFΔñçéčġ₂öFöΔñçδñΔFčñġöčδγFç₂êFġ₂jñéδġ₂öFm₅ΔñFçñΔ₅γ₅lγFçl₅óδFçγF
wġlêóġΔñFçéδġμġδyFġ₂δñ₂γġóġñγTF2022RFWXRF 1

313
“w₅SyñçΔSl₅₂öFčġöčSδġmñSΔñγ₅lλδġ₅₂Fçpp₅Δδġ₅₂mñ₂δF₅óFpΔġmçΔyFç₂êFγñé₅₂êçΔyFéçΔè₅₂çéñ₅λγF
çñΔ₅γ₅lγFġ₂FδčñFv₅γFk₂öñlñγFlçγġ₂Fλγġ₂öFç₂Fçêμç₂éñêFδ₅δçlFéçΔè₅₂â��èlçékFéçΔè₅₂FN“mSlmN˛»OOFmñδč₅êTF
2022RFW_a6V6

0

312 wñçγλΔñmñ₂δγF₅óFçmèġñ₂δFçñΔ₅γ₅lFpΔ₅pñΔδġñγTF2022RFYZYSYcY

311 kñΔ₅γ₅lâ��Δçêġçδġ₅₂Fġ₂δñΔçéδġ₅₂γTF2022RFZZ_SZba

310 zΔ₅mġγġ₂öF“Δñ₂êγFġ₂FséñFm₅ΔñFRñγñçΔéčTF2022RFcXRFYaVSYac

309 mlġmçδ₅l₅öyF₅óFçñΔ₅γ₅lFé₅mp₅₂ñ₂δFé₅₂éñ₂δΔçδġ₅₂γFêñΔġμñêFóΔ₅mFmλlδġSç₂öλlçΔFp₅lçΔġmñδΔġéF
zyvnoRSYF₅èγñΔμçδġ₅₂γFλγġ₂öFqRk’zFçlö₅ΔġδčmTF2022RFWZRFYZYcSYZ6c 0

308 RñδΔġñμçlF₅óFköñêFlġ₅mçγγSlλΔ₂ġ₂öFkñΔ₅γ₅lFzΔ₅pñΔδġñγFèyF”γġ₂öFqRk’zFm₅êñFġ₂F’y₂ñΔöyFwġδčF
z₅lçΔġzñêFwġéΔ₅SzλlγñFvġêçΔFç₂êF’λ₂U’kyFzč₅δ₅mñδñΔTF2022RFWZRFY6Wc
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307 mlġmçδġéâ��o₂μġΔ₅₂mñ₂δçlFoóóñéδγF₅óFkñΔ₅γ₅lγFç₂êF“čñġΔF’ñ₂γġδġμġδyFδ₅FkñΔ₅γ₅lFwġxġ₂öF’δçδñγFġ₂FoçγδF
kγġçFġ₂F—ġ₂δñΔTF2022RFWZRFY_Yc 0

306 mç₂çêġç₂Fç₂êFklçγkç₂FwġlêóġΔñFγm₅kñFpçΔδġélñFpΔ₅pñΔδġñγRFδčñġΔFñμ₅lλδġ₅₂RFç₂êFé₅₂δΔ₅llġ₂öFóçéδ₅ΔγRF
óΔ₅mFγçδñllġδñF₅èγñΔμçδġ₅₂γTF2022RFXXRFWVX6aSWVXcV

305 RñóΔçéδ₅ΔyFèlçékFéçΔè₅₂FçñΔ₅γ₅lγFġ₂FΔçġ₂wçδñΔFġ₂FδčñFγλmmñΔF₅óFXVWcFġ₂Flñġjġ₂ödFwçγγFé₅₂éñ₂δΔçδġ₅₂RF
γġzñFêġγδΔġèλδġ₅₂Fç₂êFwñδFγéçμñ₂öġ₂öFΔçδġ₅TF2022RF

304 rġöčSRñγ₅lλδġ₅₂FnçġlyFomġγγġ₅₂Fs₂μñ₂δ₅ΔyF₅óFlġ₅mçγγFlλΔ₂ġ₂öFġ₂FδčñFkmλΔSrñġl₅₂öFRġμñΔFlçγġ₂F
lçγñêF₅₂Fwyns’FpġΔñFRçêġçδġμñFo₂ñΔöyFnçδçTF2022RFWZRFZVba

303 smp₅Δδç₂δFΔ₅lñF₅óFγδΔçδ₅γpčñΔġéFġ₂jñéδġ₅₂FčñġöčδFó₅ΔFδčñFêġγδΔġèλδġ₅₂Fç₂êFΔçêġçδġμñFó₅Δéġ₂öF₅óFγm₅kñF
çñΔ₅γ₅lFóΔ₅mFδčñFXVWcâ��XVXVFkλγδΔçlġç₂FwġlêóġΔñγTF2022RFXXRFcc6cSccb_ 0

302 mčç₂öñγFġ₂FRñóΔçéδ₅ΔyFllçékFmçΔè₅₂FNΔlmOFnñp₅γġδġ₅₂Fδ₅Fm₅çγδçlFoçγδñΔ₂Fk₂δçΔéδġéçFnλΔġ₂öFδčñFzçγδF
mñ₂δλΔyTF2022RFY6RF 1

301 smpçéδγF₅óF’ġmλlçδñêFm₅₂δΔçġlFzΔ₅éñγγġ₂öFç₂êFyΔöç₂ġéFm₅₂δñ₂δFmčç₂öñF₅₂FδčñFséñFxλélñçδġ₅₂F₅óF
’₅₅δFzçΔδġélñγTF 0

300 mčçΔçéδñΔġzçδġ₅₂F₅óFzΔ₅pç₂ñFpλñlñêFplçmñγdFkF’ġö₂ġóġéç₂δF’₅λΔéñF₅óFlΔ₅w₂FmçΔè₅₂TF2022RFWYRFWXaV

299 ’yγδñmçδġéFs₂μñγδġöçδġ₅₂F₅óFmčġ₂çâ��γFmyXFomġγγġ₅₂γFwġδčFnΔġμġ₂öFp₅ΔéñFw₅êñldFrġγδ₅ΔġéçlFoμ₅lλδġ₅₂F
ç₂êFpλδλΔñF“Δñ₂êγTF2022RFWVRFWWV_VSWWV_6 0

298 kèλ₂êç₂éñRFéčñmġéçlFγδΔλéδλΔñRFç₂êFlġöčδFçèγ₅Δpδġ₅₂FpΔ₅pñΔδġñγF₅óFčλmġéSlġkñFγλèγδç₂éñγFNr”vs’OF
ç₂êF₅δčñΔF₅Δöç₂ġéFóΔçéδġ₅₂γF₅óFó₅ΔñγδFçñΔ₅γ₅lγFġ₂Fr₅kkçġê₅TF2022RFWXRF 0

297 Rñlçδġ₅₂γčġpFèñδwññ₂Fvç₂êF”γñFç₂êF’pçδġçlF–çΔġçèġlġδyF₅óFkδm₅γpčñΔġéFlΔ₅w₂FmçΔè₅₂Fç₂êFllçékF
mçΔè₅₂FkñΔ₅γ₅lγFġ₂Fkmçz₅₂ġçTF2022RFWYRFWYXb 0

296 rġöčFδñmpñΔçδλΔñFç₂êFpΔñγγλΔñFΔñöġmñFγ₅₅δdFzčyγġéçlRF₅pδġéçlFç₂êFéčñmġéçlFγġö₂çδλΔñγFóΔ₅mFčġöčF
ñxpl₅γġμñFêñδ₅₂çδġ₅₂γTFWSW6

295 ’ñêġmñ₂δçΔyFllçékFmçΔè₅₂Fsγ₅δ₅pñFRñé₅ΔêF₅óFr₅l₅éñ₂ñFmlġmçδñFmčç₂öñγF₅₂FδčñFx₅ΔδčñçγδñΔ₂F
“ġèñδç₂FzlçδñçλTF2022RFYaRF 0

294 kñΔ₅γ₅lSè₅λ₂êçΔyFlçyñΔFġ₂δñΔçéδġ₅₂Fm₅êλlçδñêFñ₂δΔçġ₂mñ₂δFpΔ₅éñγγTF2022RF_RF 1

293 ypδġéçlFzΔ₅pñΔδġñγF₅óFwġxñêFllçékFç₂êFlΔ₅w₂FmçΔè₅₂FkñΔ₅γ₅lγTF

292 mčçΔçéδñΔġzçδġ₅₂F₅óFδčñFzwXT_FçñΔ₅γ₅lFóΔçéδġ₅₂Fm₅₂ġδ₅ΔñêFçδFçFγλèλΔèç₂FγġδñFġ₂Fγ₅λδčSñçγδñΔ₂FsδçlyF
èyFġ₂δñöΔçδġ₂öFġγ₅δ₅pġéFδñéč₂ġ∕λñγFç₂êFġ₅₂FèñçmFç₂çlyγġγTFWVRF

291 oγδġmçδġ₂öFmçγγSçèγ₅Δpδġ₅₂FéΔ₅γγSγñéδġ₅₂F₅óFçmèġñ₂δFèlçékFéçΔè₅₂FçñΔ₅γ₅lγdFδčñ₅ΔñδġéçlRFñmpġΔġéçlRF
ç₂êFmçéčġ₂ñFlñçΔ₂ġ₂öFm₅êñlγTFWSXa 0

290 wġxġ₂öFγδçδñF₅óFèlçékFéçΔè₅₂FçδFêġóóñΔñ₂δFçδm₅γpčñΔñγFġ₂F₂₅ΔδčFç₂êFγ₅λδčwñγδFmčġ₂çTF2022RFXXRFWVb6WSWVbaY 0
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289 s₂δñ₂γġóġñêFčçzñFó₅Δmçδġ₅₂Fç₂êFmñδñ₅Δ₅l₅öġéçlFóññêèçékFèyFé₅mplñxFδñΔΔçġ₂Fġ₂FδčñFx₅ΔδčFmčġ₂çF
zlçġ₂FΔñöġ₅₂TF2022RFWVVXaY

288 kpplġéçδġ₅₂F₅óFmçéčġ₂ñFlñçΔ₂ġ₂öFçppΔ₅çéčñγFġ₂FδčñFç₂çlyγġγF₅óFmçγγFçèγ₅Δpδġ₅₂FéΔ₅γγSγñéδġ₅₂F₅óF
èlçékFéçΔè₅₂FçñΔ₅γ₅lγdFkñΔ₅γ₅lFé₅mp₅γġδġ₅₂Fêñpñ₂êñ₂éġñγFç₂êFγñ₂γġδġμġδyFç₂çlyγñγTFWSW6 0

287 m₅lλm₂çΔFç₂êFγλΔóçéñFλΔèç₂FçñΔ₅γ₅lFġ₂FδčñFw₅γé₅wFmñöçéġδyFçéé₅Δêġ₂öFδ₅FmñçγλΔñmñ₂δγFç₂êF
γġmλlçδġ₅₂γFwġδčFδčñFmy’wySkR“Fm₅êñlTF2022RFXXRFWVZZYSWVZ66

286 RñöġmñFγčġóδFġ₂FçñΔ₅γ₅lF₅pδġéçlFêñpδčFç₂êFl₅₂öSδñΔmFçñΔ₅γ₅lFΔçêġçδġμñFó₅Δéġ₂öFġmplġéçδġ₅₂γF₅μñΔFδčñF
kΔçèġç₂Fzñ₂ġ₂γλlçFRñöġ₅₂TF2022RFXbaRFWWcXcb

285 “čñFñóóñéδγF₅óFm₅êġóġñêF₅pñΔçδġ₅₂F₅₂Fñmġγγġ₅₂γFóΔ₅mFçFpñllñδSóñêRFó₅ΔéñêSêΔçóδFöçγġóġñΔFγδ₅μñTF2022RF
aVRFX_cSXaW

284 smp₅Δδç₂éñF₅óFl₅éçlF₂₅₂Só₅γγġlFγ₅λΔéñγFδ₅FéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγFçδFδčñFñçγδñΔ₂FóΔġ₂öñF₅óFδčñF
“ġèñδç₂FzlçδñçλRFmčġ₂çdF˛�WZmFç₂êF˛·WYmFñμġêñ₂éñγTF2022RFYWWRFWWcb_b 0

283 vġ₂kġ₂öF₅pñΔçδġ₂öFé₅₂êġδġ₅₂γF₅óFçFqnsFñ₂öġ₂ñFδ₅FδčñF₂çδλΔñFç₂êF₂ç₂₅γδΔλéδλΔñF₅óFλlδΔçóġ₂ñFγ₅₅δF
pçΔδġélñγTF2022RFXZ_RFWWXYW_ 0

282
mčçΔçéδñΔġγδġéγF₅óFçδm₅γpčñΔġéFèlçékFéçΔè₅₂Fç₂êF₅δčñΔFçñΔ₅γ₅lFpçΔδġélñγF₅μñΔFδčñFkΔéδġéFyéñç₂Fġ₂F
ñçΔlyFçλδλm₂FXVW6dFs₂ólλñ₂éñFóΔ₅mFèġ₅mçγγFèλΔ₂ġ₂öFçγFçγγñγγñêFwġδčF₅èγñΔμñêFmġéΔ₅pčyγġéçlF
pΔ₅pñΔδġñγFç₂êFm₅êñlFγġmλlçδġ₅₂γTF2022RFbZbRFW_a6aW

281 ”₂êñΔγδç₂êġ₂öFδčñFġmpçéδF₅óFġéñF₂λélñçδġ₅₂F₅₂Flġöčδ₂ġ₂öFç₂êFΔçġ₂óçlldFkFéçγñFγδλêyTF2022RFXabRFWV6Y_V

280 m₅mpçΔġγ₅₂F₅óFèlçékFéçΔè₅₂RFpΔġmçΔyFç₂êFγñé₅₂êçΔyFèΔ₅w₂FéçΔè₅₂FlġöčδFçèγ₅Δpδġ₅₂Fç₂êFêġΔñéδFγ₅lçΔF
çèγ₅Δpδġ₅₂FçδFδčñFó₅₅δčġllFç₂êFγλmmġδF₅óFwδTFrλçRFmčġ₂çTF2022RFbZbRFW_abWZ 0

279 zΔñêġéδġ₂öFçμġçδġ₅₂F₂₅₂Sμ₅lçδġlñFpçΔδġéλlçδñFmçδδñΔFñmġγγġ₅₂γFçδFéΔλġγñFμġçFé₅₂μ₅lλδġ₅₂çlF₂ñλΔçlF
₂ñδw₅ΔkTF2022RFb_VRFW_bVbc 0

278 oxpñΔġmñ₂δçlFç₂êF₂λmñΔġéçlFγδλêyF₅óFγ₅₅δFμ₅lλmñFóΔçéδġ₅₂Fç₂êF₂λmèñΔFêñ₂γġδyFġ₂Flçmġ₂çΔFé₅Sól₅wF
êġóóλγġ₅₂FólçmñγF₅óF₂Sêñéç₂ñU₂Sèλδç₂₅lFèlñ₂êγTF2022RFYYVRFWX_6XV 0

277 oóóñéδγF₅óFçmm₅₂ġçFçêêġδġ₅₂F₅₂Fγ₅₅δFó₅Δmçδġ₅₂Fġ₂Fñδčylñ₂ñFlçmġ₂çΔFêġóóλγġ₅₂FólçmñγTFzçΔδFXTFpλΔδčñΔF
ġ₂γġöčδγFġ₂δ₅Fγ₅₅δFġ₂éñpδġ₅₂RFöΔ₅wδčFç₂êF₅xġêçδġ₅₂TF2023RFYYWRFWX_6XY 0

276 mlġmçδ₅l₅öyFç₂êFm₅êñlFpΔñêġéδġ₅₂F₅óFçñΔ₅γ₅lF₅pδġéçlFpΔ₅pñΔδġñγF₅μñΔFδčñFs₂ê₅Sqç₂öñδġéFlçγġ₂Fġ₂F
₂₅ΔδčFs₂êġçTF2022RFWcZRF 0

275 ’ġzñFêġγδΔġèλδġ₅₂γRFmġxġ₂öFγδçδñRFç₂êFm₅Δpč₅l₅öyF₅óFΔñóΔçéδ₅ΔyFèlçékFéçΔè₅₂Fġ₂Fç₂FλΔèç₂Fçδm₅γpčñΔñF
₅óF₂₅ΔδčñçγδFkγġçFêλΔġ₂öFγλmmñΔTF2022RFW_bZY6 0

274 mčçΔçéδñΔġzçδġ₅₂F₅óFçñΔ₅γ₅lFçèγ₅Δpδġ₅₂FpΔ₅pñΔδġñγFç₂êFzwWFçδFçFm₅λ₂δçġ₂FγġδñFl₅éçδñêFġ₂FδčñF
γ₅λδčñçγδF₅óFδčñFsèñΔġç₂Fzñ₂ġ₂γλlçTF2022RFWYRFWVW__c 0

273 r₅λΔlyFèġ₅mçγγFèλΔ₂ġ₂öFñmġγγġ₅₂γFpΔ₅êλéδFóΔ₅mFèlñ₂êñêFöñ₅γδçδġ₅₂çΔyFç₂êFp₅lçΔS₅Δèġδġ₂öFγçδñllġδñγF
ó₅ΔFçġΔF∕λçlġδyFó₅Δñéçγδġ₂öFçpplġéçδġ₅₂γTF2022RFXbWRFWWYXYa 1

272 —çδñΔFêΔ₅plñδγFñmèñêêñêFwġδčF₂çγéñ₂δFéçΔè₅₂FpçΔδġélñγFč₅lêFčġöčñΔFpč₅δ₅SδčñΔmçlFñóóġéġñ₂éyFδčç₂F
çöñêF₅₂ñγTF2022RFbV6RFWZVV_a 0
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271 oμçlλçδġ₅₂F₅óFδčñFγġmλlçδñêFçñΔ₅γ₅lF₅pδġéçlFpΔ₅pñΔδġñγF₅μñΔFs₂êġçdFmykvo’moFm₅êñlF
ġ₂δñΔSé₅mpçΔġγ₅₂F₅óFδčΔññFqmwγFwġδčFöΔ₅λ₂êFç₂êFγçδñllġδñF₅èγñΔμçδġ₅₂γTF2022RFb_XRFW_bZZX 0

270 ”Δèç₂FñêöñFδΔññγdF”Δèç₂Fó₅ΔmFç₂êFmñδñ₅Δ₅l₅öyFêΔġμñFñlñmñ₂δçlFéçΔè₅₂Fêñp₅γġδġ₅₂Fδ₅Féç₂₅pġñγFç₂êF
γ₅ġlγTF2022RFYWZRFWXVWca 0

269 ypδġéçlFpΔ₅pñΔδġñγFç₂êFp₅δñ₂δġçlFγ₅λΔéñγF₅óFwçδñΔSγ₅lλèlñFç₂êFmñδčç₂₅lSγ₅lλèlñF₅Δöç₂ġéFçñΔ₅γ₅lγFġ₂F
“çġpñġRF“çġwç₂TF2022RFXcVRFWWcY6Z 0

268 oóóñéδγF₅óFçmm₅₂ġçFçêêġδġ₅₂F₅₂Fγ₅₅δFó₅Δmçδġ₅₂Fġ₂Fñδčylñ₂ñFlçmġ₂çΔFêġóóλγġ₅₂FólçmñγTFzçΔδFYTF“čñF
m₅Δpč₅l₅öyFç₂êF₂ç₂₅γδΔλéδλΔñF₅óFγ₅₅δFpçΔδġélñγTF2023RFYYXRFWX6VbX 0

267 “čñFñóóñéδγF₅óFçġΔFγδçöġ₂öFç₂êFé₅mèλγδġ₅₂FçġΔFé₅₂δΔ₅lF₅₂FèlçékFéçΔè₅₂Fç₂êF₅δčñΔFpçΔδġéλlçδñFç₂êF
öçγñ₅λγFñmġγγġ₅₂γFóΔ₅mFçFγçλ₂çFγδ₅μñTF2023RFYYWRFWX_a6c 0

266 kñΔ₅γ₅lFm₅mp₅γġδġ₅₂Fç₂êFRñçéδġμġδyTF2022RFXXaSX_W 2

265 ’₂₅wFpçΔδġélñγFpčyγġ₅éčñmġγδΔydFóññêèçékF₅₂FçġΔF∕λçlġδyRFélġmçδñFéčç₂öñRFç₂êFčλmç₂FčñçlδčTF2022RFXRFbcWScXV 0

264 “čñFxñxλγFlñδwññ₂Flġ₅mçγγFlλΔ₂ġ₂öRFllçékFmçΔè₅₂FkġΔFz₅llλδġ₅₂Fç₂êFzlç₂ñδçΔyFrñçlδčFġ₂FkóΔġéçTF
2022RFYY_SYZb 0

263 Qλç₂δġóġéçδġ₅₂Fç₂êFpčyγġéçlFç₂çlyγġγF₅óF₂ç₂₅pçΔδġélñFñmġγγġ₅₂γFóΔ₅mFçFmçΔġ₂ñFñ₂öġ₂ñFλγġ₂öFêġóóñΔñ₂δF
óλñlγFç₂êFçFlçè₅Δçδ₅ΔyFwñδFγéΔλèèñΔTF 0

262 ’m₅kñFñmġγγġ₅₂γFóΔ₅mFδčñFñxδΔñmñFwġlêóġΔñFñμñ₂δγFġ₂Féñ₂δΔçlFz₅ΔδλöçlFġ₂Fyéδ₅èñΔFXVWaTF2022RF 0

261 Rñöġ₅₂çlFéčçΔçéδñΔġγδġéγF₅óFóġ₂ñFçñΔ₅γ₅lFmçγγFġ₂éΔñçγñFñlλéġêçδñêFóΔ₅mFl₅₂öSδñΔmF₅èγñΔμçδġ₅₂γFç₂êF
uyR”’SkQFéçmpçġö₂FçδFçFx₅ΔδčñçγδFkγġç₂FèçéköΔ₅λ₂êFγġδñTF2022RFWVRF 0

260 llçékFéçΔè₅₂Fç₂êFpçΔδġéλlçδñFmçδδñΔFmçγγFé₅₂éñ₂δΔçδġ₅₂γFġ₂FδčñFwñδΔ₅p₅lġδç₂FnġγδΔġéδF₅óFmçΔçéçγRF
–ñ₂ñzλñlçdFk₂Fçγγñγγmñ₂δF₅óFδñmp₅ΔçlFμçΔġçδġ₅₂Fç₂êFé₅₂δΔġèλδġ₂öFγ₅λΔéñγTF2022RFWVRF 0

259 omġγγġ₅₂γTF2022RFWXWSW6_ 1

258 qñ₅mñδΔġñγRFm₅lñéλlçΔFRçylñġöčFγéçδδñΔġ₂öRFRçmç₂Fç₂êFġ₂óΔçΔñêFóΔñ∕λñ₂éġñγF₅óFp₅lyéyélġéFçΔ₅mçδġéF
čyêΔ₅éçΔè₅₂γFç₂êFγλèλ₂ġδγF₅óFöΔçpčġδñFγδλêġñêFèyFnp“Fmñδč₅êγTF2022RFXRFWVXYSWVYW 0

257 ’ñé₅₂êçΔyFçñΔ₅γ₅lFó₅Δmçδġ₅₂FêλΔġ₂öFδčñFêçΔkF₅xġêçδġ₅₂F₅óFΔñγġêñ₂δġçlFèġ₅mçγγFèλΔ₂ġ₂öFñmġγγġ₅₂γTF
2022RFXRFWXXWSWXY6 0

256 k₂Fçλδ₅mçδñêFγġzñFç₂êFδġmñSΔñγ₅lμñêFçñΔ₅γ₅lFé₅llñéδ₅ΔFplçδó₅ΔmFġ₂δñöΔçδñêFwġδčFñ₂μġΔ₅₂mñ₂δçlF
γñ₂γ₅ΔγFδ₅FγδλêyFδčñFμñΔδġéçlFpΔ₅óġlñF₅óFçñΔ₅γ₅lγTF 0

255 oóóñéδγF₅óFz₅ly₅xymñδčylñ₂ñFnġmñδčylFoδčñΔFNzyno₂OFllñ₂êñêFpλñlF₅₂FnġñγñlFo₂öġ₂ñFomġγγġ₅₂dF
s₂γġöčδFóΔ₅mF’₅₅δSzçΔδġélñFkñΔ₅γ₅lFwçγγF’pñéδΔ₅mñδΔyFç₂êFkñδčçl₅mñδñΔFwñçγλΔñmñ₂δγTF 0

254 mčçΔçéδñΔġγδġéγF₅óFwġ₂δñΔδġmñFéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγFġ₂Fδw₅FδypġéçlFéġδġñγFġ₂Flñġjġ₂öS“ġç₂jġ₂SrñèñġF
Δñöġ₅₂RFmčġ₂çdFs₂γġöčδγFóΔ₅mFmλlδġyñçΔFmñçγλΔñmñ₂δγTF2023RFXW6RFWWZZ6c 1
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253 oxpñΔġmñ₂δçlFs₂μñγδġöçδġ₅₂F₅óFδčñFoóóñéδF₅óFδčñFpññêġ₂öF’yγδñmFç₂êFplλñFqçγFyλδlñδFz₅γġδġ₅₂F₅₂FδčñF
zñΔó₅Δmç₂éñF₅óFzñllñδSpλñllñêFl₅ġlñΔγTF2022RFW_RF_ZZS___ 0

252 m₅₂δΔ₅llñêFvçè₅Δçδ₅ΔyFqñ₂ñΔçδġ₅₂F₅óFkδm₅γpčñΔġéFllçékFmçΔè₅₂F”γġ₂öFvçγñΔFoxéġδçδġ₅₂SlçγñêF’₅₅δF
qñ₂ñΔçδ₅ΔdFpΔ₅mFlçγġéFzΔġ₂éġplñγFδ₅Fkpplġéçδġ₅₂FzñΔγpñéδġμñγdFkFRñμġñwTF2022RFWYRFWY66 0

251 mçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγFġ₂Fvμlġç₂öRFmčġ₂çdFγñçγ₅₂çlFμçΔġçδġ₅₂RFγpçδġçlFêġγδΔġèλδġ₅₂Fç₂êFγ₅λΔéñF
çpp₅Δδġ₅₂mñ₂δTF2022RFWcRFcVScc 1

250 ’₅λΔéñFkpp₅Δδġ₅₂mñ₂δF₅óFolñmñ₂δçlFmçΔè₅₂Fġ₂FnġóóñΔñ₂δF’ñçγ₅₂γFġ₂FrñèñġRFmčġ₂çTFWVRF 0

249 ml₅λêFçêjλγδmñ₂δγFóΔ₅mFlçΔöñSγéçlñFγm₅kñâ��éġΔéλlçδġ₅₂Fġ₂δñΔçéδġ₅₂γFγδΔ₅₂ölyFm₅êλlçδñFδčñF
γ₅λδčñçγδñΔ₂Fkδlç₂δġéFγδΔçδ₅éλmλlλγSδ₅SéλmλlλγFδΔç₂γġδġ₅₂TF2022RFXXRFWXWWYSWXW_W 2

248 oμçlλçδġ₅₂F₅óFδčñFmkw’FΔñç₂çlyγġγFó₅ΔFçδm₅γpčñΔġéFèlçékFéçΔè₅₂Fç₂êFéçΔè₅₂Fm₅₂₅xġêñF₅μñΔFδčñF
₂₅ΔδčFmčġ₂çFplçġ₂TF2022RFWXVXb6 0

247 mλΔΔñ₂δFéčçllñ₂öñγFç₂êFóλδλΔñFpΔ₅γpñéδF₅óFèġ₅mçγγFé₅₅kġ₂öFç₂êFčñçδġ₂öFγδ₅μñγFġ₂Fkγġç₂Fm₅λ₂δΔġñγTF
WVRF 0

246 zçΔçmñδñΔġzçδġ₅₂γF₅óFγġzñFêġγδΔġèλδġ₅₂Fç₂êFΔñóΔçéδġμñFġ₂êñxF₅óFèġ₅mçγγFèλΔ₂ġ₂öF₅Δöç₂ġéFçñΔ₅γ₅lFwġδčF
èlçékFéçΔè₅₂Fé₅₂δñ₂δTF2022RFXXRFWXZVWSWXZW_ 0

245 m₅mpñ₂γçδ₅ΔyFñóóñéδF₅óFèġ₅mçγγFèλΔ₂ġ₂öF₅₂FèlçékFéçΔè₅₂Fé₅₂éñ₂δΔçδġ₅₂γFêλΔġ₂öFmy–snSWcF
l₅ékê₅w₂FçδFçFčġöčSçlδġδλêñFγδçδġ₅₂Fġ₂F’—Fs₂êġçTF2022RFWVW_66 0

244 ”γġ₂öFséñFm₅ΔñγFδ₅FoμçlλçδñFmwsz6FkñΔ₅γ₅lFm₅₂éñ₂δΔçδġ₅₂γFyμñΔFδčñFrġγδ₅ΔġéçlFoΔçTF2022RFWXaRF 0

243 smpçéδγF₅óFmy–snSWcFΔñγδΔġéδġ₅₂γF₅₂FΔñöġ₅₂çlFç₂êFl₅éçlFçġΔF∕λçlġδyFçéΔ₅γγFγñlñéδñêF—ñγδFkóΔġéç₂F
éġδġñγTF 0

242 nġñγñlFγ₅₅δFpč₅δ₅₅xġêçδġ₅₂Fñ₂čç₂éñγFδčñFčñδñΔ₅öñ₂ñ₅λγFó₅Δmçδġ₅₂F₅óFrX’yZTF2022RFWYRF 2

241 wçppġ₂öFδčñFêñpñ₂êñ₂éñF₅óFèlçékFéçΔè₅₂FΔçêġçδġμñFó₅Δéġ₂öF₅₂Fñmġγγġ₅₂FΔñöġ₅₂Fç₂êFγñçγ₅₂TF2022RF
XXRFWW_acSWW6VX 0

240 Rñéñ₂δFs₂éΔñçγñêFv₅çêġ₂öF₅óFmçΔè₅₂çéñ₅λγFz₅llλδġ₅₂FóΔ₅mFlġ₅mçγγFlλΔ₂ġ₂öFġ₂FδčñFlçlδġéF’ñçTF2022RF
aRFY_WVXSY_WVb 0

239 “čñFġmpçéδF₅óFçδm₅γpčñΔġéFm₅δġ₅₂γF₅₂Fγ₅λΔéñSγpñéġóġéFèlçékFéçΔè₅₂Fç₂êFδčñFġ₂êλéñêFêġΔñéδFΔçêġçδġμñF
ñóóñéδγF₅μñΔFçFΔġμñΔSμçllñyFΔñöġ₅₂TF2022RFXXRFWWaYcSWWa_a 0

238 Rñμġñwġ₂öFδčñFlġ₂kγFç₂êFóññêèçékγFèñδwññ₂FélġmçδñFéčç₂öñFç₂êFçġΔFp₅llλδġ₅₂Fġ₂FoλΔ₅pñTFWVRF 1

237 kFxñwFzč₅δ₅çé₅λγδġéF’₅₅δF’pñéδΔ₅pč₅₂ñFó₅ΔFpġlδñΔSpΔññFwñçγλΔñmñ₂δγF₅óFllçékFmçΔè₅₂FçδFbbVF₂mTF
2022RFXaRF6V6_ 0

236 oμ₅lλδġ₅₂F₅óFlΔ₅w₂FmçΔè₅₂FkñΔ₅γ₅lγFêλΔġ₂öFkδm₅γpčñΔġéFv₅₂öSRç₂öñF“Δç₂γp₅ΔδFġ₂FδčñF’₅λδčFkγġç₂F
yλδól₅wFç₂êFrġmçlçyç₂FmΔy₅γpčñΔñTF 0

Citation Report

112



235 xñwlyFġêñ₂δġóġñêFélġmçδġéçllyFç₂êFñ₂μġΔ₅₂mñ₂δçllyFγġö₂ġóġéç₂δFčġöčSlçδġδλêñFêλγδFγ₅λΔéñγTF2022RFXXRFWWbbcSWWcYV2

234 ’₅₅δġ₂öFδñ₂êñ₂éġñγF₅óFδñΔpñ₂ñγFç₂êFčyêΔ₅öñ₂çδñêFδñΔpñ₂ñγFçγFγλγδçġ₂çèlñFδΔç₂γp₅Δδçδġ₅₂Fèġ₅óλñlγTF
2022RF 1

233 kΔèġδΔçΔyFp₅γġδġ₅₂FYnFδ₅m₅öΔçpčyFó₅ΔFpΔçéδġéçlFçpplġéçδġ₅₂Fġ₂Fé₅mèλγδġ₅₂Fêġçö₂₅γδġéγTF2022RFYYRFWX_XV6 0

232 m₅₂₂ñéδġ₂öFδčñFvġöčδFkèγ₅Δpδġ₅₂F₅óFkδm₅γpčñΔġéFyΔöç₂ġéFkñΔ₅γ₅lγFwġδčFyxġêçδġ₅₂F’δçδñFç₂êF
z₅lçΔġδyTF2022RF_6RFWXbaYSWXbb_ 0

231 w₅êñlġ₂öFΔçêġçδġμñFç₂êFélġmçδġéFñóóñéδγF₅óFèΔ₅w₂FéçΔè₅₂FçñΔ₅γ₅lγFwġδčFδčñFkRzoqoSmlġmçδFöl₅èçlF
élġmçδñFm₅êñlTF2022RFXXRFWXW6aSWXXV_ 0

230 y₂FδčñFRñlñμç₂éñF₅óFkñΔ₅γ₅lγFδ₅F’₂₅wFm₅μñΔF–çΔġçèġlġδyFyμñΔFrġöčFw₅λ₂δçġ₂FkγġçTF2022RFZcRF 0

229 zçΔδġéλlçδñFmçδδñΔFóġ₂öñΔpΔġ₂δγFġ₂Fèġ₅óλñlFġmpçéδñêFδλ₂₂ñlγFġ₂F’₅λδčFkmñΔġéçMγFlçΔöñγδFmñδΔ₅p₅lġδç₂F
çΔñçTF2022RFW_cVV6 0

228 wñçγλΔñmñ₂δFΔñp₅ΔδdFmčçΔçéδñΔġγçδġ₅₂Fç₂êFγ₅λΔéñγF₅óFδčñFγñé₅₂êçΔyF₅Δöç₂ġéFéçΔè₅₂Fġ₂FçFmčġ₂ñγñF
mñöçéġδyF₅μñΔF_FyñçΔγFóΔ₅mFXVW6Fδ₅FXVXVTF2022RFXXRFWXabcSWXbVX 1

227 kñΔ₅γ₅lFγġzñFêġγδΔġèλδġ₅₂Féčç₂öñγFġ₂FpsRoXSkQFèġ₅mçγγFèλΔ₂ġ₂öFplλmñγdFδčñFġmpçéδF₅óFplλmñF
é₅₂éñ₂δΔçδġ₅₂F₅₂Fé₅çöλlçδġ₅₂Fç₂êFykFé₅₂êñ₂γçδġ₅₂Uñμçp₅Δçδġ₅₂TF2022RFXXRFWXbVYSWXbX_ 0

226 ”γġ₂öFδčñFllçékFmçΔè₅₂FzçΔδġélñFwġxġ₂öF’δçδñFδ₅FmčçΔçéδñΔġzñFδčñFvġóñéyélñF₅óFlġ₅mçγγFlλΔ₂ġ₂öF
kñΔ₅γ₅lγTF 1

225 oxpl₅Δġ₂öFγ₅₅δFġ₂éñpδġ₅₂FΔçδñFwġδčFγδ₅éčçγδġéFm₅êñllġ₂öFç₂êFmçéčġ₂ñFlñçΔ₂ġ₂öTF2022RFWWXYa_ 0

224 ’pñéδΔçlFêñpñ₂êñ₂éñF₅óFlġöčδFçèγ₅Δpδġ₅₂Fç₂êFêġΔñéδFΔçêġçδġμñFó₅Δéġ₂öF₅óFδčñF“’zRFzwWVRFzwXT_Fç₂êF
zwVTWFġ₂FçFΔλΔçlFΔñöġ₅₂F₅óF₂₅ΔδčwñγδñΔ₂Fmčġ₂çTF2022RFWWcZWa 0

223 nλγδFê₅mġ₂çδñγFδčñFγλmmñΔFmñlδġ₂öF₅óFölçéġñΔFçèlçδġ₅₂Fz₅₂ñγF₅₂FδčñF₂₅ΔδčñçγδñΔ₂F“ġèñδç₂FzlçδñçλTF
2022RFW_cXWZ 0

222 “λ₂₂ñlFmñçγλΔñmñ₂δγFΔñμñçlFγġö₂ġóġéç₂δFΔñêλéδġ₅₂Fġ₂FδΔçóóġéSΔñlçδñêFlġöčδSçèγ₅Δèġ₂öFçñΔ₅γ₅lF
ñmġγγġ₅₂γFġ₂Fmčġ₂çTF2022RFW_cXWX 0

221 mlñç₂FçġΔFp₅lġéġñγFçΔñFkñyFó₅ΔFγλééñγγóλllyFmġδġöçδġ₂öFkΔéδġéFwçΔmġ₂öTF2022RFYRF 0

220
wçδñΔ₂çlFñxp₅γλΔñFδ₅Fçmèġñ₂δFèlçékFéçΔè₅₂FpçΔδġélñγFç₂êFδčñġΔFpΔñγñ₂éñFġ₂FmçδñΔ₂çlFç₂êFóñδçlF
éġΔéλlçδġ₅₂Fç₂êF₅Δöç₂γdFç₂Fç₂çlyγġγF₅óFδw₅Fġ₂êñpñ₂êñ₂δFp₅pλlçδġ₅₂SèçγñêF₅èγñΔμçδġ₅₂çlFγδλêġñγTF
2022RF6RFñbVZSñbWW

2

219 Qλç₂δġóyġ₂öFδčñFñóóñéδγF₅óFèçéköΔ₅λ₂êFé₅₂éñ₂δΔçδġ₅₂γF₅óFéΔλêñF₅ġlFp₅llλδġ₅₂F₅₂FγñçFġéñFçlèñê₅TF2022
RFW6RFYcZcSYcaV 0

218 m₅₂δΔçγδġ₂öFmçγγFçèγ₅Δpδġ₅₂Fñóóġéġñ₂éyF₅óFéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγFèñδwññ₂FzwWFç₂êFzwXT_Fġ₂FλΔèç₂F
lñġjġ₂öTF2022RFXcWRFWWcZWY 0
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217 vġöčδFçèγ₅Δpδġ₅₂Fp₅δñ₂δġçlF₅óFwçδñΔSγ₅lλèlñF₅Δöç₂ġéFçñΔ₅γ₅lγFġ₂FδčñFδw₅Fp₅llλδñêFλΔèç₂Fl₅éçδġ₅₂γFġ₂F
δčñFéñ₂δΔçlFs₂ê₅Sqç₂öñδġéFzlçġ₂TF2022RFYWZRFWXVXXb 0

216 pλñlFlçyñΔFγpñéġóġéFp₅llλδç₂δFñmġγγġ₅₂Fóçéδ₅ΔγFó₅ΔFóġΔñFpΔ₅₂ñFó₅ΔñγδFñé₅γyγδñmγF₅óFδčñFwñγδñΔ₂F”T’TF
ç₂êFmç₂çêçTF2022RFW6RFWVVWbb 0

215 nñμñl₅pmñ₂δF₅óFμ₅lçδġlġδyFêġγδΔġèλδġ₅₂γFó₅ΔF₅Δöç₂ġéFmçδδñΔFġ₂Fèġ₅mçγγFèλΔ₂ġ₂öFñmġγγġ₅₂γTF 0

214 “čñFê₅mġ₂ç₂δFΔ₅lñF₅óFçñΔ₅γ₅lSél₅λêFġ₂δñΔçéδġ₅₂γFġ₂FçñΔ₅γ₅lSè₅λ₂êçΔyFlçyñΔFóññêèçékdFmçγñFγδλêġñγFġ₂F
δčΔññFmñöçéġδġñγFġ₂Fmčġ₂çTFWVRF 0

213 wλlδġyñçΔFñmġγγġ₅₂γF₅óFéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγFóΔ₅mFé₅₅kġ₂öRFóġΔñw₅ΔkγRFγçéΔġóġéġçlFġ₂éñ₂γñRFj₅γγF
pçpñΔFèλΔ₂ġ₂öRFç₂êFèçΔèñéλñFçγFwñllFçγFδčñġΔFkñyFêΔġμġ₂öFó₅ΔéñγFġ₂Fmčġ₂çTF2022RFWZRFZa_aSZaa_ 0

212 oμçlλçδġ₅₂F₅óFkñΔ₅γ₅lF“ypġ₂öFwġδčFm₅mèġ₂çδġ₅₂F₅óFRñm₅δñF’ñ₂γġ₂öF“ñéč₂ġ∕λñγFwġδčFs₂F’ġδλFnçδçF
êλΔġ₂öFδčñFzkxkmokFmçmpçġö₂γFġ₂F“čñγγçl₅₂ġkġF’δçδġ₅₂RFqΔññéñTF2022RFWZRF_Va6 0

211 kFmR ’“kvSèçγñêFpçΔçmñδñΔġzçδġ₅₂F₅óFéçΔè₅₂Fçδ₅mFêy₂çmġéFp₅lçΔġzçèġlġδġñγFδ₅Fé₅mpλδñF₅pδġéçlF
pΔ₅pñΔδġñγF₅óFéλΔμñêFéçΔè₅₂çéñ₅λγF₂ç₂₅γδΔλéδλΔñγTF2022RFWZWRF 0

210 s₂δñΔçéδġ₅₂γF₅óFlġ₅γpčñΔñFç₂êFkδm₅γpčñΔñFwġδčġ₂Fv₅₂ölñçóFzġ₂ñFRñγδ₅Δçδġ₅₂FkΔñçγTF2022RFWYRFWaYY 0

209 oóóñéδF₅óFmy–snSWcFl₅ékê₅w₂F₅₂FδčñFéčçΔçéδñΔġzçδġ₅₂Fç₂êFmġxġ₂öFγδçδñF₅óFéçΔè₅₂çéñ₅λγFpçΔδġélñγFġ₂F
δčñFλΔèç₂Fçδm₅γpčñΔñF₅óFvġç₅éčñ₂öRFδčñFx₅ΔδčFmčġ₂çFzlçġ₂TF2022RF 0

208 wñδñ₅Δ₅l₅öġéçlFóçéδ₅ΔFé₅₂δΔġèλδġ₅₂γFδ₅FδčñFγññγçwFé₅₂éñ₂δΔçδġ₅₂FpçδδñΔ₂Fèñδwññ₂FzwXT_Fç₂êFyYFġ₂F
’čç₂öčçġTFWVRF 0

207 oóóñéδF₅óF“₅ΔΔñóçéδġ₅₂F₅₂FkñΔ₅γ₅lFomġγγġ₅₂γFçδFm₅mèλγδġ₅₂F“ñmpñΔçδλΔñγFRñlñμç₂δFó₅ΔFn₅mñγδġéF
lλΔ₂ġ₂öFç₂êFz₅wñΔFqñ₂ñΔçδġ₅₂TF 0

206 k₂F”pöΔçêñêFmčñmġéçlFuġ₂ñδġéFwñéčç₂ġγmFó₅ΔFsγ₅Syéδç₂ñFyxġêçδġ₅₂dFzΔñêġéδġ₅₂F₅óFz₅lyçΔ₅mçδġéγF
p₅Δmçδġ₅₂Fġ₂Fvçmġ₂çΔFm₅λ₂δñΔól₅wFnġóóλγġ₅₂FplçmñγTF2022RFWSXc 0

205 mčçΔçéδñΔġzçδġ₅₂F₅óFçFvġöčδlyFv₅çêñêF”₂êñΔól₅₅ΔFmçδçlyzñêFqçγ₅lġ₂ñFzçΔδġéλlçδñFpġlδñΔFġ₂FçF
“λΔè₅éčçΔöñêFvġöčδFnλδyF“ΔλékTF2022RF 0

204 k₂FġmpΔ₅μñêFΔñpΔñγñ₂δçδġ₅₂F₅óFçñΔ₅γ₅lFmġxġ₂öFγδçδñFó₅ΔFçġΔF∕λçlġδyâ��wñçδčñΔFġ₂δñΔçéδġ₅₂γTF2022RFXXRFWY_XaSWY_Zc0

203 ’₅λΔéñFkpp₅Δδġ₅₂mñ₂δF₅óFllçékFmçΔè₅₂Fġ₂FzwXT_FyèγñΔμñêF”γġ₂öFçFRñçlSδġmñF’ñμñ₂Swçμñlñ₂öδčF
kñδčçl₅mñδñΔFçδFç₂F”Δèç₂F’ġδñF₅óFqwç₂öjλTF2022RFYbRF6_YS66b 0

202 mčç₂öñγFġ₂Fγ₂₅wFç₂êFġéñFγλΔóçéñFçlèñê₅Fç₂êFġδγFġmpçéδF₅₂Fγ₂₅wFç₂êFġéñFçΔñçFġ₂FδčñF—ġ₂êFRġμñΔF
Rç₂öñRF—y₅mġ₂öRF”’kTFWSWc 0

201 omġγγġ₅₂γF₅óFèlçékFéçΔè₅₂Fç₂êFp₅lyéyélġéFçΔ₅mçδġéFčyêΔ₅éçΔè₅₂γdFz₅δñ₂δġçlFġmplġéçδġ₅₂γF₅óFéλlδλΔçlF
pΔçéδġéñγFêλΔġ₂öFδčñFm₅μġêSWcFpç₂êñmġéTF2022RF 2

200 wñéčç₂ġγmγF₅óFγ₅₅δSçööΔñöçδñFΔñγδΔλéδλΔġ₂öFç₂êFé₅mpçéδġ₅₂TFWSZb 2
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199 kñΔ₅γ₅lFçèγ₅Δpδġ₅₂FčçγFç₂Fλ₂êñΔçppΔñéġçδñêFΔ₅lñFġ₂Fčġγδ₅ΔġéçlFpΔñéġpġδçδġ₅₂Féčç₂öñTF2022RFYRF 2

198 rġγδ₅ΔġéçlFmčç₂öñγF₅óFllçékFmçΔè₅₂Fġ₂F’₂₅wFç₂êFsδγFRçêġçδġμñFp₅Δéġ₂öFġ₂Fmwsz6Fw₅êñlγTF2022RFWYRFWaaZ 0

197 smpçéδγF₅óF”Δèç₂FRçġlF“Δç₂γġδF₅₂Fy₂SR₅çêFmçΔè₅₂Fomġγγġ₅₂γdFkF’δΔλéδλΔçlFo∕λçδġ₅₂Fw₅êñlġ₂öF
kppΔ₅çéčTF2022RFWYRFWabY 0

196 kδm₅γpčñΔġéFllçékFmçΔè₅₂Fv₅çêġ₂öγFç₂êF’₅λΔéñγF₅μñΔFoçγδñΔ₂F’λèS’çčçΔç₂FkóΔġéçFkΔñFq₅μñΔ₂ñêFèyF
δčñFRñöġ₅₂çlF’çμç₂₂çFpġΔñγTF 0

195 zġxñlSlçγñêFv₅₂öS“ñΔmFNXVVWâ��XVXVOFoγδġmçδġ₅₂γF₅óFp₅ΔñγδFpġΔñFomġγγġ₅₂γF₅μñΔFδčñFrġmçlçyçTF2022RF
WZRF_YVX 0

194 “čñFs₂ólλñ₂éñF₅óF’δ₅μñFwçδñΔġçlγF₅₂FδčñFm₅mèλγδġ₅₂FzñΔó₅Δmç₂éñF₅óFçFryèΔġêFnΔçóδFlġ₅mçγγF
m₅₅kγδ₅μñTFWSXW 0

193 oμçlλçδġ₅₂F₅óFwyns’FnçΔkF“çΔöñδFkynFzΔ₅êλéδFwġδčFYFç₂êFWVFkmFRñγ₅lλδġ₅₂Fġ₂Fkmçz₅₂ġçTF2022RFWYRFWaZX 0

192 s₂ólλñ₂éñF₅óFzçΔδġéλlçδñFwçδδñΔF₅₂FδčñFklèñê₅F₅óFQġç₂öδç₂öFx₅TFWFqlçéġñΔRF“ġèñδç₂FzlçδñçλTF2022RF
WYRFW6Wb 0

191 ypδġéçlFpΔ₅pñΔδġñγF₅óFġ₂éġpġñ₂δFγ₅₅δTF2022RF 0

190 rġöčSlçδġδλêñFóġΔñFçéδġμġδyF₅óFΔñéñ₂δFêñéçêñγFêñΔġμñêFóΔ₅mFmġéΔ₅γé₅pġéFéčçΔé₅çlFç₂êFèlçékFéçΔè₅₂Fġ₂F
qΔññ₂lç₂êFġéñFé₅ΔñγTFVc_c6bY6XXWWYWa 0

189 lñy₅₂êFδčñFˆ�₂öγδΔˆ¶mFoxp₅₂ñ₂δdFzΔ₅èġ₂öFkêêġδġ₅₂çlFs₂ó₅Δmçδġ₅₂Fġ₂F’pñéδΔçlFmλΔμçδλΔñFç₂êF
–çΔġçèġlġδyF₅óFs₂F’ġδλFkñΔ₅γ₅lFrypñΔγpñéδΔçlFNVTYâ��VTa´ ˛…mOFypδġéçlFzΔ₅pñΔδġñγTF2022RFWXaRF 0

188 Rñm₅δñFçñΔ₅γ₅lFγġmλlçδñêFêλΔġ₂öFδčñFkδm₅γpčñΔġéF“₅m₅öΔçpčyFNk“₅mOFéçmpçġö₂Fç₂êFġmplġéçδġ₅₂γF
ó₅ΔFçñΔ₅γ₅lFlġóñδġmñTF 0

187 “čñFkééλΔçéyF₅óF’ñmġSompġΔġéçlFQλç₂δλmFmčñmġγδΔyFwñδč₅êγF₅₂F’₅₅δFp₅Δmçδġ₅₂F’ġmλlçδġ₅₂TF2022RF
XYRFWYYaW 1

186 plλ₅Δñγéñ₂éñFéčçΔçéδñΔġγδġéγRFçèγ₅Δpδġ₅₂FpΔ₅pñΔδġñγRFç₂êFΔçêġçδġμñFñóóñéδγF₅óFwçδñΔSγ₅lλèlñF₅Δöç₂ġéF
éçΔè₅₂Fġ₂Fγñçγ₅₂çlFγ₂₅wFçéΔ₅γγF₂₅ΔδčñçγδñΔ₂Fmčġ₂çTF2022RFXXRFWZVa_SWZVcZ 1

185 Qλç₂δġóġéçδġ₅₂F₅óFó₅γγġlFç₂êF₂₅₂Só₅γγġlFγ₅λΔéñγFδ₅FδčñFΔñêλéδġ₅₂F₅óFéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγFġ₂FδčñF
 ç₂öδzñFRġμñΔFnñlδçRFmčġ₂çdFs₂γġöčδγFóΔ₅mFΔçêġ₅éçΔè₅₂Fç₂çlyγġγFêλΔġ₂öFXVWZâ��XVWcTF2023RFXcXRFWWcZXW 0

184 –₅lλmñδΔġéFñmġγγġ₅₂Fδ₅m₅öΔçpčyFó₅ΔFé₅mèλγδġ₅₂FpΔ₅éñγγñγTF2023RFcZRFWVWVXZ 1

183 rġöčFé₅₂éñ₂δΔçδġ₅₂F₅óFèlçékFéçΔè₅₂Fġ₂F₂₅ΔδčñΔ₂Fzçkġγδç₂dFmčçΔçéδñΔġγδġéγRFγ₅λΔéñFçpp₅Δδġ₅₂mñ₂δFç₂êF
ñmġγγġ₅₂Fγ₅λΔéñFΔñöġ₅₂γTF2023RFXcYRFWWcZa_ 0

182 kFčġöčSΔñγ₅lλδġ₅₂FΔñóΔçéδ₅ΔyFèlçékFéçΔè₅₂FNΔlmOFΔñé₅ΔêFγġ₂éñFWcYXFêñêλéñêFóΔ₅mFδčñFmč₅₂öéñFġéñF
é₅ΔñRF“ġèñδç₂FplçδñçλTF2022RFWWcZbV 0
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181 “čñFm₅èġlġδyFêġçmñδñΔF₅óFγ₅₅δFêñδñΔmġ₂ñγFġδγFç₂öλlçΔFlġöčδFγéçδδñΔġ₂öFêġγδΔġèλδġ₅₂TF2022RFWWXZa6 0

180 nġóóñΔñ₂δFñóóñéδγF₅óFç₂δčΔ₅p₅öñ₂ġéFñmġγγġ₅₂γFç₂êFçöġ₂öFpΔ₅éñγγñγF₅₂FδčñFmġxġ₂öFγδçδñF₅óFγ₅₅δF
pçΔδġélñγFġ₂FδčñF₂λélñçδġ₅₂Fç₂êFçééλmλlçδġ₅₂Fm₅êñγTF2022RFXXRFWZWYYSWZWZ6 0

179
Qλç₂δġδçδġμñFñμçlλçδġ₅₂F₅óFmġxñêFèġ₅mçγγFèλΔ₂ġ₂öFç₂êFç₂δčΔ₅p₅öñ₂ġéFçñΔ₅γ₅lγF₅μñΔFδčñFs₂ê₅éčġ₂çF
zñ₂ġ₂γλlçFλγġ₂öFwoRRkSXFΔñç₂çlyγġγFpΔ₅êλéδγFμçlġêçδñêFèyFγkyFΔçêġ₅mñδñΔFç₂êFwkXSnyk’F
₅èγñΔμçδġ₅₂γTF2022RFcRF

0

178 s₂δΔ₅êλéġ₂öFδčñF–ssR’SèçγñêFpġΔñFomġγγġ₅₂Fs₂μñ₂δ₅ΔyFμñΔγġ₅₂FVFN–posμVOTF2022RFW_RFbVb_SbWVc 1

177 mçΔè₅₂çéñ₅λγFxç₂₅pçΔδġélñFkġΔFz₅llλδġ₅₂dF“₅xġéġδyFç₂êFnñδñéδġ₅₂Fġ₂Flġ₅l₅öġéçlF’çmplñγTF2022RFWXRFYcZb 1

176 llçékFmçΔè₅₂Fomġγγġ₅₂FzΔñêġéδġ₅₂F₅óFnġñγñlFo₂öġ₂ñF”γġ₂öF’δçékñêFqñ₂ñΔçlġzçδġ₅₂TF2022RFWYRFWb__ 0

175 kmèġñ₂δFóġ₂ñFpçΔδġéλlçδñFmçδδñΔFç₂êF₅z₅₂ñFp₅llλδġ₅₂Fġ₂Fmčġ₂çdF’y₂ñΔöyFġ₂Fç₂δčΔ₅p₅öñ₂ġéFñmġγγġ₅₂γF
ç₂êFçδm₅γpčñΔġéFpΔ₅éñγγñγTF 2

174 ’ġö₂ġóġéç₂δF₅μñΔñγδġmçδġ₅₂F₅óFèlçékFéçΔè₅₂Fé₅₂éñ₂δΔçδġ₅₂FéçλγñêFèyFčġöčF₅Δöç₂ġéFéçΔè₅₂Fġ₂FçñΔ₅γ₅lγF
₅óFδčñF“ġèñδç₂FzlçδñçλTF2022RFWWcZb6 0

173 z₅llλδġ₅₂FéčçΔçéδñΔġγδġéγF₅óFèlçékFéçΔè₅₂FèçγñêF₅₂FwoRRkSXFΔñç₂çlyγġγFêçδçFġ₂Fé₅ΔñFéġδyF₅óFmñ₂δΔçlF
zlçġ₂γFoé₅₂₅mġéFZ₅₂ñRFmčġ₂çdFrġγδ₅ΔġéçlFδΔñ₂êFç₂êFp₅δñ₂δġçlFγ₅λΔéñγTFWVRF 1

172 smpçéδγF₅óF’₅₅δRFkγčRF’ç₂êRFç₂êFrçzñF₅₂F’₂₅wFklèñê₅Fġ₂F’ġñΔΔçFxñμçêçRF’pçġ₂TF2022RFWYRFWcVY 0

171 oóóñéδγF₅óF₅xyöñ₂FpçΔδġçlFpΔñmġxġ₂öF₅₂Fγ₅₅δFó₅Δmçδġ₅₂Fġ₂Fñδčylñ₂ñFé₅λ₂δñΔól₅wFólçmñγFwġδčF
₅γéġllçδġ₂öFγδΔçġ₂FΔçδñγTF2022RFWWXZZX 0

170 zΔ₅êλéδġ₅₂F₅óFklġpčçδġéSvġ₂kñêFz₅lyéyélġéFryêΔ₅éçΔè₅₂γFêλΔġ₂öFRçêġéçlSnΔġμñ₂FzçΔδġélñFp₅Δmçδġ₅₂F
óΔ₅mFzΔ₅py₂ñFç₂êFzΔ₅pñ₂ñFzyΔ₅lyγġγTF2022RFWWXZ_a 2

169 oóóñéδF₅óFmçδλΔġδyF₅₂Fγ₅₅δFμ₅lλmñFóΔçéδġ₅₂FmñçγλΔñmñ₂δγFλγġ₂öFδčñFkmSvssFδñéč₂ġ∕λñFġ₂FçFlçmġ₂çΔF
é₅ól₅wFñδčylñ₂ñFêġóóλγġ₅₂FólçmñTF2022RF 0

168 nñδñéδġ₅₂F₅óFmġxġ₂öFç₂êFpΔñéġpġδçδġ₅₂Fγéçμñ₂öġ₂öFñóóñéδγF₅₂Fèġ₅mçγγFèλΔ₂ġ₂öFçñΔ₅γ₅lγFλγġ₂öFδ₅δçlF
wçδñΔFčñçμyFġγ₅δ₅pñFΔçδġ₅γFêλΔġ₂öFyRkmvo’TF 0

167 smpçéδγF₅óFml₅λêSpΔ₅éñγγġ₂öF₅₂FséñFxλélñçδġ₅₂F₅óF’₅₅δFzçΔδġélñγFs₂δñΔ₂çllyFwġxñêFwġδčF’λlóçδñFç₂êF
yΔöç₂ġéγTF 0

166 mčçΔçéδñΔġzçδġ₅₂F₅óFóġ₂ñFpçΔδġéλlçδñFmçδδñΔFóΔ₅mFġ₂ê₅₅ΔFé₅₅kġ₂öFwġδčFγ₅lġêFèġ₅mçγγFóλñlγTF2022RFYXRF 0

165  ñçΔSl₅₂öFçñΔ₅γ₅lFéčñmġγδΔyFç₂êFmñδñ₅Δ₅l₅öġéçlFġmplġéçδġ₅₂γF₅óFzwXT_Fġ₂Fç₂FλΔèç₂FçΔñçF₅óFδčñF
lΔçčmçpλδΔçF–çllñyRFs₂êġçTF 0

164 –çΔġçèġlġδyF₅óFçmèġñ₂δFèlçékFéçΔè₅₂Fé₅₂éñ₂δΔçδġ₅₂Fġ₂FδčñFmñ₂δΔçlFrġmçlçyçFç₂êFġδγFçγγñγγmñ₂δF₅μñΔF
δčñFrġ₂êλFuλγčFrġmçlçyç₂FΔñöġ₅₂TF2023RFb_bRFW6VWYa 0
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163 “ñmpñΔçδλΔñFmñçγλΔñmñ₂δγFġ₂FčñçμġlySγ₅₅δġ₂öFñδčylñ₂ñUçġΔFólçmñγFλγġ₂öFγy₂éčΔ₅δΔ₅₂FxSΔçyF
ólλ₅Δñγéñ₂éñF₅óFkΔypδ₅₂TF2022RFWWXZcZ 0

162 mčñmġéçlFé₅mp₅γġδġ₅₂RFγ₅λΔéñγFç₂êFñμ₅lλδġ₅₂F₅óFzwXT_FêλΔġ₂öFwġ₂δñΔδġmñFġ₂FδčñFéġδyFélλγδñΔF₅óF
γ₅λδčñΔ₂F’ġéčλç₂RFmčġ₂çTF2023RFWZRFWVW6Y_ 0

161 olñéδΔ₅mçö₂ñδġéFé₅λplġ₂öFç₂êFêñδñΔmġ₂çδġ₅₂F₅óFδčñFγδΔλéδλΔñFóçéδ₅ΔF₅óFóΔçéδçlFçööΔñöçδñγTF2023RF
Xc6RFWVbZ_W 0

160 mčçΔçéδñΔġzġ₂öFó₅Δmçδġ₅₂Fmñéčç₂ġγmγF₅óFγñé₅₂êçΔyFçñΔ₅γ₅lγF₅₂FèlçékFéçΔè₅₂Fġ₂FçFmñöçéġδyFġ₂F’₅λδčF
mčġ₂çTF2023RFb_cRFW6VXcV 0

159 Rñêλéδġ₅₂Fġ₂FöΔññ₂č₅λγñFöçγFç₂êF₅δčñΔFñmġγγġ₅₂γFóΔ₅mFγčġpFñ₂öġ₂ñγdFmλΔΔñ₂δFδΔñ₂êγFç₂êFóλδλΔñF
₅pδġ₅₂γTF2023RFcZRFWVWV__ 2

158 wġxġ₂öFγδçδñF₅óFΔñóΔçéδ₅ΔyFèlçékFéçΔè₅₂Fġ₂FδčñFΔñγġêλçlFlçyñΔF₅μñΔFmñöçéġδyTF2023RFXc_RFWWc__b 0

157 nΔçγδġéçllyFêġóóñΔñ₂δFΔñγδΔλéδλΔġ₂öF₅óFçġΔè₅Δ₂ñFç₂êFγλΔóçéñSç₂éč₅ΔñêFγ₅₅δFçööΔñöçδñγTF2023RFW6bRFWV6WVY 0

156 omġγγġ₅₂FéčçΔçéδñΔġγδġéγFç₂êFġ₂ólλñ₂éġ₂öFmñéčç₂ġγmγF₅óFzkrγFç₂êFomFóΔ₅mFδčñFé₅mèλγδġ₅₂F₅óFδčΔññF
é₅mp₅₂ñ₂δγFNéñllλl₅γñRFčñmġéñllλl₅γñRFlġö₂ġ₂OF₅óFèġ₅mçγγñγTF2023RFb_cRFW6VY_c 0

155 s₂μñγδġöçδġ₂öF’₅λδčñçγδFkγġç₂Fèġ₅mçγγFèλΔ₂ġ₂öFèyFδčñF—RpSmwkQFδw₅SwçyFé₅λplñêFm₅êñldF
omġγγġ₅₂Fç₂êFêġΔñéδFçñΔ₅γ₅lFΔçêġçδġμñFñóóñéδγTF2023RFXcZRFWWc_XW 0

154 k₂Fġ₂₂₅μçδġμñFpçγγġμñFγçmplñΔFδ₅FΔñμñçlFδčñFčġöčFé₅₂δΔġèλδġ₅₂F₅óFèġ₅mçγγFèλΔ₂ġ₂öFδ₅FèlçékFéçΔè₅₂F
₅μñΔFs₂ê₅Smčġ₂çFzñ₂ġ₂γλlçdFRçêġ₅éçΔè₅₂Fé₅₂γδΔçġ₂δγTF2023RFXcZRFWWc_XX 1

153 smp₅Δδç₂éñF₅óFpΔñéġpġδçδġ₅₂Fç₂êFêλγδFγδ₅ΔmγFġ₂FΔñöλlçδġ₂öFèlçékFéçΔè₅₂Fêñp₅γġδġ₅₂F₅₂FΔñm₅δñF
rġmçlçyç₂FölçéġñΔγTF2023RFYWbRFWXVbb_ 0

152 oóóñéδγF₅óFçmm₅₂ġçF₅₂Fm₅Δpč₅l₅öġéçlFéčçΔçéδñΔġγδġéγFç₂êF₂ç₂₅γδΔλéδλΔñF₅óFγ₅₅δFġ₂FδčñFé₅mèλγδġ₅₂F
₅óFêġñγñlFγλΔΔ₅öçδñFóλñlγTF2023RFZZ_RFWYV6Z_ 0

151 s₂ólλñ₂éñF₅óFç₂FġΔ₅₂Fé₅mp₅λ₂êFçêêñêFδ₅Fé₅çlF₅₂Fγ₅₅δFó₅Δmçδġ₅₂TF2023RFX66RFWX6X_c 0

150 mçΔè₅₂çéñ₅λγFçñΔ₅γ₅lFδΔç₂γp₅ΔδFóΔ₅mFδčñFs₂ê₅Sqç₂öñδġéFzlçġ₂Fδ₅FδčñFrġmçlçyçγdFmçΔè₅₂Fġγ₅δ₅pñF
ñμġêñ₂éñFç₂êFlġöčδFçèγ₅Δpδġ₅₂FéčçΔçéδñΔġγδġéγTF2023RFWZRFWVW_W6 0

149 mç₂FlçγñΔSġ₂êλéñêFġ₂éç₂êñγéñ₂éñFéçlġèΔçδñêFèyFlçγñΔFñxδġ₂éδġ₅₂Fmñδč₅êFèñFλγñêFó₅ΔF∕λç₂δġδçδġμñF
êñδñΔmġ₂çδġ₅₂F₅óFγ₅₅δFμ₅lλmñFóΔçéδġ₅₂Fġ₂Flçmġ₂çΔFólçmñγiTF2023RFWYRFWVVWVY 0

148 mλΔΔñ₂δFγδçδλγF₅óFçñΔ₅γ₅lSél₅λêFġ₂δñΔçéδġ₅₂γFç₂êFδčñġΔFġmpçéδF₅μñΔFδčñFx₅ΔδčñΔ₂Fs₂êġç₂Fyéñç₂dFkF
é₅mpΔñčñ₂γġμñFΔñμġñwTF2023RFXbYRFWV6___ 0

147 llçékFéçΔè₅₂Fñmġγγġ₅₂γFç₂êFΔñêλéδġ₅₂Fp₅δñ₂δġçlFġ₂Fmčġ₂çdFXVW_â��XV_VTF2023RFYXcRFWWaVba 0

146 mčç₂öñγFġ₂FmmxFçéδġμġδyF₅óFγčġpFñxčçλγδFpçΔδġélñγFġ₂êλéñêFèyFóλñlFγλlóλΔFé₅₂δñ₂δFΔñêλéδġ₅₂Fç₂êFwñδF
γéΔλèèġ₂öTF 0
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145 kèγ₅Δèġ₂öFçñΔ₅γ₅lF₅pδġéçlFêñpδčFóΔ₅mFywsU“RyzywsFèçγñêF₅₂FδčñFqlR“Fçlö₅ΔġδčmFç₂êFkoRyxo“F
êçδçFġ₂FkγġçTF2022RFWSW 0

144 —çμñöλġêñFèçγñêFpçγγġμñlyFêñm₅êλlçδñêFpč₅δ₅δčñΔmçlFġ₂δñΔóñΔ₅mñδñΔFó₅ΔFlġöčδFçèγ₅Δpδġ₅₂F
mñçγλΔñmñ₂δγTF 0

143 s₂μñγδġöçδġ₂öFδčñFoóóñéδF₅óF–₅lçδġlñγF₅₂F’λèSXYF₂mFzçΔδġélñFxλmèñΔFwñçγλΔñmñ₂δγFó₅ΔFçFn₅w₂γġzñêF
qnsFo₂öġ₂ñFwġδčFçFmçδçlyδġéF’δΔġppñΔFç₂êFnġöġδçlFpġlδñΔġ₂öTF2022RFYRF6bXS6ca 0

142 ’₅λδčFkγġç₂FèlçékFéçΔè₅₂FġγFδčΔñçδñ₂ġ₂öFδčñFwçδñΔFγλγδçġ₂çèġlġδyF₅óFδčñFkγġç₂F—çδñΔF“₅wñΔTF2022RF
WYRF 0

141 xñwFmñδč₅êFδ₅FêñδñΔmġ₂ñFèlçékFéçΔè₅₂FmçγγFγġzñFêġγδΔġèλδġ₅₂TF2022RFW_RF6bVaS6bWa 0

140 mΔ₅w₂FpġΔñFw₅êñlġ₂öFç₂êFsδγFoóóñéδF₅₂Fkδm₅γpčñΔġéFmčçΔçéδñΔġγδġéγTF2022RFWYRFWcbX 0

139 –ñΔδġéçlFpΔ₅óġlñγF₅óFél₅λêFé₅₂êñ₂γçδġ₅₂F₂λélñġF₂λmèñΔFé₅₂éñ₂δΔçδġ₅₂Fç₂êFġδγFñmpġΔġéçlFñγδġmçδñF
óΔ₅mFçñΔ₅γ₅lF₅pδġéçlFpΔ₅pñΔδġñγF₅μñΔFδčñFx₅ΔδčFmčġ₂çFzlçġ₂TF2022RFXXRFWZbacSWZbcW 1

138 m₅₂γδΔçġ₂ġ₂öFδčñFpçΔδġélñSγéçlñFêġμñΔγġδyF₅óFèlçékFéçΔè₅₂FlġöčδFçèγ₅Δpδġ₅₂Fλγġ₂öFçFλ₂ġóġñêFóΔçmñw₅ΔkTF
2022RFXXRFWZbX_SWZbY6 1

137 mkwzdFç₂Fġ₂γδΔλmñ₂δñêFplçδó₅ΔmFó₅ΔFèçll₅₅₂Sè₅Δ₂ñFçñΔ₅γ₅lFpçΔδġélñFγδλêġñγFġ₂FδčñFl₅wñΔF
çδm₅γpčñΔñTF2022RFW_RF6bbcS6cV_ 0

136 wġéΔ₅pčyγġéçlFpçΔçmñδñΔγF₅óFγm₅kñFçñΔ₅γ₅lγFèçγñêF₅₂FδčñFΔñγλlδγF₅óFġ₂μñΔγġ₅₂F₅óFçñΔ₅γ₅lFγéçδδñΔġ₂öF
ç₂êFñxδġ₂éδġ₅₂Fé₅ñóóġéġñ₂δγFġ₂FçFèġöFçñΔ₅γ₅lFéčçmèñΔF₅óFskyF’lFRk’TF2022RF 0

135 smp₅Δδç₂éñF₅óFγġzñFΔñpΔñγñ₂δçδġ₅₂Fç₂êFm₅Δpč₅l₅öyFġ₂Fm₅êñllġ₂öF₅pδġéçlFpΔ₅pñΔδġñγF₅óFèlçékFéçΔè₅₂dF
é₅mpçΔġγ₅₂Fèñδwññ₂Flçè₅Δçδ₅ΔyFmñçγλΔñmñ₂δγFç₂êFm₅êñlFγġmλlçδġ₅₂γTF2022RFW_RF6c6_S6cbc 0

134
mčñmġéçlFm₅mp₅γġδġ₅₂Fġ₂FzwXT_FçδFç₂F”Δèç₂F’ġδñFġ₂Fqwç₂öjλFç₂êFçFzġñΔF’ġδñFġ₂F ₅λ₂öçmFġ₂FvçδñFpçllF
ç₂êFs₂ólλñ₂éñF₅óF’čġppġ₂öFkéδġμġδġñγFçδFδčñFzġñΔF’ġδñF₅₂FvġöčδFkèγ₅Δpδġ₅₂FzΔ₅pñΔδġñγF₅óFkñΔ₅γ₅lF
zçΔδġélñγTF2022RFYbRFabWSbVW

0

133 mčç₂öñγFġ₂FΔñöġ₅₂çlFΔñlġöġ₅λγFçéδġμġδġñγFġ₂FδčñFlçγδFmġllñ₂₂ġλmFΔñé₅ΔêñêFèyFèlçékFéçΔè₅₂Fġ₂FvçkñF
nçlz₅₂öRF₂₅ΔδčñçγδñΔ₂F“ġèñδç₂FzlçδñçλTF 0

132 o₂μġΔ₅SrsRvkwFm₅êñlFñγδġmçδñγF₅óFñlñμçδñêFèlçékFéçΔè₅₂Fp₅llλδġ₅₂F₅μñΔF”kΔçġ₂ñFΔñγλlδñêFóΔ₅mF
ó₅ΔñγδFóġΔñγTF2022RFXXRFW_aaaSW_acW 0

131 k₂δčΔ₅p₅öñ₂ġéFγλlóçδñFçñΔ₅γ₅lFp₅llλδġ₅₂Fġ₂F’₅λδčFç₂êFoçγδFkγġçFġ₂êλéñγFġ₂éΔñçγñêFγλmmñΔF
pΔñéġpġδçδġ₅₂F₅μñΔFçΔġêFmñ₂δΔçlFkγġçTF2022RFYRF 0

130 wλlδġSç₂öλlçΔFp₅lçΔġmñδΔġéFΔñm₅δñFγñ₂γġ₂öFδ₅Fpġ₂p₅ġ₂δFöl₅èçlFçñΔ₅γ₅lFçèγ₅Δpδġ₅₂Fç₂êFêġΔñéδF
ΔçêġçδġμñFó₅Δéġ₂öTF2022RFWYRF 0

129 kF–çlġêġδyFk₂çlyγġγFó₅ΔFRñóΔçéδ₅ΔyFllçékFmçΔè₅₂FyèγñΔμçδġ₅₂γFnçδçF”γġ₂öFm₅γġ₂ñF’ġmġlçΔġδyFwñδč₅êF
nλΔġ₂öFδčñFXVXWF ñll₅wF’ñçFSFkġΔFQλçlġδyFmçmpçġö₂TF2022RFYbRFcV6ScWb 0

128 nññpFlñçΔ₂ġ₂öFġ₂FçġΔè₅Δ₂ñFpçΔδġéλlçδñFmçδδñΔFγñ₂γġ₂ödFçFΔñμġñwTF2022RF6RFWXXVVW 0

Citation Report

118



127 kééñlñΔçδġ₅₂F₅óFçFmčñmġéçlFRñçéδġ₅₂FêλñFδ₅Fx₅₂ñ∕λġlġèΔġλmFm₅llġγġ₅₂çlFny₂çmġéγdFnġmñΔġzçδġ₅₂F₅óF
z₅lyçΔ₅mçδġéγTF2022RFWYRFWW_XbSWW_Y_ 0

126 kêçpδçδġ₅₂F₅óFδčñFmñδč₅êF₅óFólλġêFl₅éçδġ₅₂F₅óFδčñFçδm₅γpčñΔñFó₅ΔFδčñFç₂çlyγġγF₅óF₅èγñΔμçδġ₅₂γFóΔ₅mF
m₅μġ₂öFmñçγλΔġ₂öFplçδó₅ΔmγTF2022RF 0

125 Rñlçδġ₅₂γčġpγFèñδwññ₂FçñΔ₅γ₅lFçèγ₅Δpδġ₅₂RFγéçδδñΔġ₂öFç₂êFñxδġ₂éδġ₅₂F₅óFΔçêġçδġ₅₂Fġ₂Fé₅mèλγδġ₅₂Fç₂êF
pyΔ₅lyγġγFγm₅kñγTF2022RF 0

124 zΔñêġéδġ₅₂F₅óF ġñlêF’₅₅δġ₂öFs₂êñxF”δġlġzġ₂öFkΔδġóġéġçlFxñλΔçlFxñδw₅ΔkγFç₂êFkêçpδġμñSxñδw₅ΔkSlçγñêF
pλzzyFs₂óñΔñ₂éñF’yγδñmγTF 0

123 mčçΔçéδñΔġzçδġ₅₂Fç₂êFγ₅λΔéñFçpp₅Δδġ₅₂mñ₂δF₅óFèlçékFéçΔè₅₂F₅μñΔFçFμçllñyFölçéġñΔFçδFδΔç₂γġδġ₅₂çlF
élġmçδġéFz₅₂ñF₅óFδčñFéñ₂δΔçlSwñγδñΔ₂FrġmçlçyçTF 0

122 w₅êñlġ₂öFγ₅₅δFó₅Δmçδġ₅₂Fġ₂FólçmñγFç₂êFΔñçéδ₅ΔγdFRñéñ₂δFpΔ₅öΔñγγFç₂êFéλΔΔñ₂δFéčçllñ₂öñγTF2022RF 0

121 nġóóñΔñ₂δFpčyγġé₅éčñmġéçlFèñčçμġ₅ΔγF₅óF₂ġδΔçδñFç₂êFçmm₅₂ġλmFêλΔġ₂öFδΔç₂γp₅ΔδdFçFéçγñFγδλêyF₅₂F
wδTFrλçRFmčġ₂çTF2022RFXXRFW_6XWSW_6Y_ 0

120 kñΔ₅γ₅lFμçΔġçèġlġδyFç₂êFölçéġçlFéčñmġγδΔyF₅μñΔFδčñFwñγδñΔ₂FrġmçlçyçγTF2022RFWcRFYWXSYXa 0

119 mč₅ġéñF₅óFypδġéçlFzΔ₅pñΔδġñγF₅óF’₅₅δFzçΔδġélñγFó₅ΔFnñγéΔġpδġ₅₂F₅óF’₅lçΔFRçêġçδġ₅₂Fkèγ₅Δpδġ₅₂Fġ₂FδčñF
kδm₅γpčñΔñFç₂êF₅₂FδčñFoçΔδčâ��γF’λΔóçéñTF2022RFY_RF6Z_S6_V 0

118 ’pçδġçlFêġγδΔġèλδġ₅₂Fç₂êFδñmp₅ΔçlFμçΔġçδġ₅₂F₅óFèġ₅mçγγFèλΔ₂ġ₂öFç₂êFγλΔóçéñFèlçékFéçΔè₅₂F
é₅₂éñ₂δΔçδġ₅₂γFêλΔġ₂öFγλmmñΔFNXVW_SXVXWOFġ₂Fs₂êġçTF 0

117 m₅₂δΔġèλδġ₅₂F₅óFèġ₅mçγγFèλΔ₂ġ₂öFδ₅FèlçékFéçΔè₅₂Fêñp₅γġδġ₅₂F₅₂Fk₂êñç₂FölçéġñΔγdFé₅₂γñ∕λñ₂éñγFó₅ΔF
ΔçêġçδġμñFó₅Δéġ₂öTF 0

116 wñδčç₂ñFñmġγγġ₅₂γFóΔ₅mFmçlġó₅Δ₂ġçFêçġΔġñγFñγδġmçδñêFλγġ₂öF₂₅μñlFélġmçδñFmñδΔġéFql₅èçlF—çΔmġ₂öF
z₅δñ₂δġçlF’δçΔFγč₅wFġmpΔ₅μñêFçöΔññmñ₂δFwġδčFm₅êñlñêFwçΔmġ₂öFêy₂çmġéγTF6RF 0

115 zΔ₅mġγġ₂öFlġ₅çlé₅č₅lγFó₅ΔFv₅wSomġγγġ₅₂F–ñčġélñγTF2023RFW6RF_ca 1

114 wçγγFkèγ₅Δpδġ₅₂Foóóġéġñ₂éyF₅óFzwWFġ₂Fwñxġé₅FmġδyFêλΔġ₂öFkm”W_TF2023RFWZRFWVV 0

113 kġΔéΔçóδF₅èγñΔμçδġ₅₂γF₅₂FçFé₅₂δġ₂λ₅λγFčçzñFp₅llλδġ₅₂Fñμñ₂δFġ₂F’čġjġçzčλç₂öFçΔñçTFWVRF 0

112 s₂ólλñ₂éñF₅óFδčñFv₅₂öSRç₂öñF“Δç₂γp₅ΔδF₅óF’ġèñΔġç₂Flġ₅mçγγFlλΔ₂ġ₂öγF₅₂FkġΔFQλçlġδyFġ₂Fx₅ΔδčñçγδF
mčġ₂çFġ₂Ftλ₂ñFXVWaTF2023RFXYRF6bX 0

111 “₅wçΔêγFç₂FġmpΔ₅μñêFΔñpΔñγñ₂δçδġ₅₂F₅óFéçΔè₅₂çéñ₅λγFçñΔ₅γ₅lγF₅μñΔFδčñFs₂êġç₂Fm₅₂γ₅₅₂FΔñöġ₅₂Fġ₂F
çFΔñöġ₅₂çlFélġmçδñFm₅êñldFRñömwTF2023RFW6RFWSW_ 0

110 vġöčδFçèγ₅Δpδġ₅₂FpΔ₅pñΔδġñγF₅óFèlçékFéçΔè₅₂Fç₂êFèΔ₅w₂FéçΔè₅₂FñmġδδñêFóΔ₅mFèġ₅mçγγFé₅mèλγδġ₅₂F
çδFδčñFδypġéçlFΔλΔçlFé₅₅kġ₂öFγδ₅μñγFġ₂Flç₂ölçêñγčTF 0
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109 rġöčFèlçékFéçΔè₅₂Fñpġγ₅êñγF₅μñΔFçFp₅llλδñêFmñδΔ₅p₅lġγF₂ñçΔFδčñFlç₂êSγñçFè₅λ₂êçΔyFç₂êFδčñġΔFġmpçéδF
₅₂Fçγγ₅éġçδñêFçδm₅γpčñΔġéFêy₂çmġéγTF2023RFWc_RF 0

108 kγγñγγmñ₂δF₅óFδčñF’pçδġçlF’δΔλéδλΔñF₅óFllçékFmçΔè₅₂Fm₅₂éñ₂δΔçδġ₅₂γFġ₂FδčñFxñçΔS’λΔóçéñFkΔéδġéF
kδm₅γpčñΔñTF2023RFWZRFWYc 0

107 smpΔ₅μġ₂öFγ₂₅wFçlèñê₅Fm₅êñlġ₂öFġ₂FδčñFoY’wFlç₂êFm₅êñlFNμñΔγġ₅₂FXTVOFç₂êFçγγñγγġ₂öFġδγFġmpçéδγF₅₂F
γ₂₅wFç₂êFγλΔóçéñFólλxñγF₅μñΔFδčñF“ġèñδç₂FzlçδñçλTF2023RFW6RFa_ScZ 1

106 “čñFΔ₅lñF₅óFmġ₂ñΔçlFêλγδFçñΔ₅γ₅lFpçΔδġélñγFġ₂Fçμġçδġ₅₂Fγ₅₅δSéġΔΔλγFġ₂δñΔçéδġ₅₂γTF 0

105 RñμġγñêFčġγδ₅ΔġéçlFx₅ΔδčñΔ₂FrñmġγpčñΔñFèlçékFéçΔè₅₂Fñmġγγġ₅₂γFèçγñêF₅₂Fġ₂μñΔγñFm₅êñlġ₂öF₅óFġéñF
é₅ΔñFΔñé₅ΔêγTF2023RFWZRF 0

104 wġ₂ñΔçlFêλγδFçñΔ₅γ₅lγF₅μñΔFδčñFrġmçlçyçγFóΔ₅mFp₅lçΔġzçδġ₅₂SΔñγ₅lμñêFγçδñllġδñFlġêçΔF₅èγñΔμçδġ₅₂γTF
2023RFXc6RFWWc_bZ 0

103 kγγñγγmñ₂δF₅óFδčñFġmpçéδF₅óFçδm₅γpčñΔġéFçñΔ₅γ₅lγFç₂êFmñδñ₅Δ₅l₅öġéçlFêçδçFçγγġmġlçδġ₅₂F₅₂F
γġmλlçδġ₅₂F₅óFδčñFwñçδčñΔF₅μñΔFs₂êġçFêλΔġ₂öFγλmmñΔFXVW_TF2023RFXcaRFWWc_b6 0

102 wñéčç₂ġγmγF₅óFγ₅₅δFδčñΔmçlFêñé₅mp₅γġδġ₅₂dFRñçéδġμñFm₅lñéλlçΔFêy₂çmġéγFγδλêyTF2023RFXZcRFWWX_c6 0

101 “čñFġ₂ólλñ₂éñF₅óFçlé₅č₅lRFéçΔè₅₂çδñFç₂êFp₅lyñδčñΔγFçγF₅xyöñ₂çδñêFóλñlγF₅₂FδčñFγ₅₅δFéčçΔçéδñΔġγδġéγF
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γm₅kñFġ₂FlΔçzġlTF2022RF 0

98 w₅êñlFoγδġmçδñγF₅óFllçékFmçΔè₅₂F“Δç₂γóñΔFzΔ₅èçèġlġδġñγFóΔ₅mFRλγγġç₂Fp₅ΔñγδFpġΔñγFδ₅FkΔéδġéFç₂êFsδγF
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95 pġΔñFs₂ólλñ₂éñF₅₂FRñöġ₅₂çlFδ₅Fql₅èçlFo₂μġΔ₅₂mñ₂δγFç₂êFkġΔFQλçlġδyFNpsRoXSkQOTF 1

94 ’δλêyF₅óFδčñFz₅γγġèġlġδyF₅óF’δġmλlçδġ₂öFml₅λêFm₅₂μñéδġ₅₂FèyF’₅lçΔFRçêġçδġ₅₂Fo₂ñΔöyFkèγ₅ΔèñêFġ₂Fç₂F
kΔδġóġéġçlFkñΔ₅γ₅lFvçyñΔTF2023RFWZRFb6 0
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73 olλéġêçδġ₂öFp₅llλδġ₅₂FéčçΔçéδñΔġγδġéγRFδñmp₅ΔçlFμçΔġçδġ₅₂Fç₂êFγ₅λΔéñF₅Δġöġ₂γF₅óFéçΔè₅₂çéñ₅λγFγpñéġñγF
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ġ₂FδčñFγ₅λδčñçγδñΔ₂F“ġèñδç₂FzlçδñçλTF2023RFXYRFWbacSWbcX 0

53 smpçéδγF₅óFçFzΔñγéΔġèñêFpġΔñF₅₂FkġΔFQλçlġδyFġ₂Fmñ₂δΔçlFxñwFwñxġé₅TF2023RFWZRFYW6 0

52 oγδġmçδñFqΔ₅λ₂êSèçγñêFzwXT_Fé₅₂éñ₂δΔçδġ₅₂γFwġδčFwñΔΔçSXFçñΔ₅γ₅lFé₅mp₅₂ñ₂δγFġ₂F“ñčΔç₂RFsΔç₂dF
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