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Mest ReNov @E (WMest4.e2.ab Research, 4z¢).

v OB &HyOMd BT Ui MSdi MHo €] &Ble Gtz azv o clalzf o t§
Cdmser & §d

MdBIUY e goh |

mggq,gqujisdzill_sl sqf BsdjSbdYed o Y©o
OB s
ppm ‘

VEdZj BSH C Sdzyy @ el § d3) I6 ¢ ize dz
Bjlsqdzj dzsor & etk § Hdzd dzdats

0 46 (CH2)NICHIC 5505 e Boes betiven
tcOL 9 jlsodzy dzdg" = OdzC d dz! dz

| Ve ) o6H B 5BCMdde d & -g19)! s
46160 OCHs ONiLOMIN jddg j Odzd¥ Olsd uj
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[ dzv Stsdzdug Mse j dedets?2 tsyj deC d MistckzClskztodife s
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CP2 (ssteW W dzOW L ZlstetsW dzOw ) . I Odzdz" j tcOL toj L'
fcyotssBtcOL tso Odzd v, yls ts fsLotsdzw jIs ftctseo j Misd
MsOBddzdL Oydd EkcdzjtcsHO o tOL dzdydsr » d&ZzOdzH" OW Is
fgdzy h j dzsydes?2  CMstcOCYdd ftcdo jHidz © v OBdddyJ
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dL ftys COtBBdtso 6t {fdxfdzddgOELdE dxd dd HAEss) O eff) s Hoj T tovy
58%) o IststeWwdzts?2 | k2lstd@ W dztf Y daff sPalzj dd y OB diaPy @ dzd
CtedL cdsGEWYds? | sk hEAOy &Q6 | BOSC MHd BOd dzO:
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I stedL] u, 9 N % H, % 0, % OIC HIC
6l 1 | 56,43 1,94 4,94 36,69 0,46 1,04
CP1AY 55,37 1,80 4,66 38,17 0,49 1,00
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97
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ylss MmlsOBddzdL Oydw sttecOddyi Misects ojh jMmMisa® o t
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CPIAY | 34 | 5 | 4 | 33| 4 | 17| 2 | 1 | 61| 39| 67 |378
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1 syoe § dzdz § BdStesstes Odad L o3 o' f sdzdzv s Is - € dzv
BBrsmM j tdzesdz  y d 26845 , k& ¢ ©f) isfs H 1@ls o[dzw w Hy MistezC ydse
cOMmMisdIsy dz' detsG 5, Ndotslsdzse s RS HABIEF dzscls  ff syl f
Istc OdzW stedBOYJ d Fecdzj esHO EyOfmlseokels tOL dzd ydz
Actinobacteriota, Proteolwderia, Cyanobacteria, Acidobacteriota, Myxococcota, Bacteroidota,
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W lzdz¢ ydtsdzOdz! dz | Ctolzf § r s My J ydodzdL dtets o O da
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d 6dBrnddiBdud MSdnr tMtse jLdedESHo].2 § syse J dzdzr = G sted

O dzOdzdL BISCtosBdese s MtssBh jMlso O IststeWwdzr =
orwvogddz nOOCIsjtodzr 2 IsOC Mmtsdets d3d y Bagterdidetedf dotsts df wdAs d:
vs{: 20.2NO0.4%; cettwdLtdzls wvr: 25.2N16.2%), 1
dL zyjodzdiftdsH L sdzO. | MtsMmisOo H s5d3d dzd tc z Protepliactelial dz +
Acidobacteria, Chloroflexi, Verrucomicrohia © IsO¢ x J i Actinebidie@aaddz] dz’
Planctomycetes [ fsBr 2 ddalsjtejfm ftojHMlsOoadzw jIs 5B dzOtclz:
Otc nBu®yarchaeta( 2. 6 N2 . 3%) , +ylsts ModHjlsjdz Mlseakjls s
B sOdetse j dzi L O o Ekfmdzseo dwr f siis s Epdisuteslz CQjLtE jolAp] (
ZzO OHOfIsOyds yYyOMmlsd BJSCtctsBdsets Mstseh jMisa O ¢
o MsCtsj IsOEMpY dzie@ivigstsBtcOL d d MYJjydiddud msd?
Zdzd € Odz' dzr j§ BdBrddidui MEdJ Emdzse dw IsStsteW W dz' -
mMEtstetsMmis: ¥ HjMIsteckCydd BtecOdzdyd MEtsets o jh jMmlse C
d He®Rdddtse Odzdj &3 OO Eeiss ST BFdgENhGo sy g HJ
Md SojMsteOydsdzdz 2 f tslsj deyd Odz.

ddzOdzdL WES ydssdzOdz! dzs L &2Oyqddzr » OC Mtsdetso o
¢/ OHtscOe o"wWodda Mfjydiduimsis] ©OmMYfte]jH]jdjdd
Ctckeosoatsteslsy ERZE@BRtSHE Sz dhptzs | dzdzOvY tsyJ dz€ O
slsdegsmdls j dz' dzts 2 yd fdzj dzdzts i IsActinobacterbta,0 Pdteobacteri@,dzs 1
Acidobacteriota, Bacteroidota, FirmicutesVerrucomicrobiota

]l oHL tsdzj Pdgdzizjorddomis izls L OW d € ) d tc Brotébtzsteria ts d3(

d Acidobacteriota o sBh j d3 i z digjtc O defy Wiag todgcfitcz ¢ h d = d3d ¢ t
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i syo J dadzts dG3lz ftotsW d dz¥ : ) 9 J ton dzd n Ctsted L sdzls On
Proteobacteria(p < 0 . OAtidobacferiotal p<0. 001) , SsseHO COS¢ 9o dz
MsOlsdMmMisdud MEd L dzOyddzr § tcO LAdddohafteriotgm<dz®©0dD).y J dz'

] ssteWwdzer n ftsysOn HtsBJddtolze h Iz tc ts dz )
Actinobacteriota, Proteobactexrid Bacteroidota fftcd {1 Istsd3 &Y HE cBtedl
dzOB dzt H O Isw MisOIdMmMisdyj MSd L dzCngasrcteria(e@esizd y d
l sdzyj dzdzr § HOdzdz' §J] HJ Bsdmstedtelze s yJlsCkze Hd &
BCtosstcea OdzgdL s o L OoadMmMdBEHE @ s s s dzlsfOrs y
OHOf sOyde BdSCttspdzer » Mt jMise ¢ M jydWwduyj Mm¢
stcOdzmW sted3Oydd BtecOdzdyd MEtsets ojh jMmlse O.

dlsOsdMmMlsdud MEd2 OdROzdL & stHBd BHASY OCIststs
o' woaddz L dzOyd dgsls daudzd)C ded | ¢ dsiOd dasdzls e L dgQ@ W3d C oS
dmmdzj Hse Odzgdz" &3 ddzH j S MOd: CwsdZdyj MmMlsez ASV ( Df 1
sdBfMtsdz® (Df1 = 5, Df2 = 29, F = 5.049, p <
3.6097,p<00) . uwtwOodzdlIlsj dz dz" 2 OdzOdzdL f sELCOL GuztsHILO]
3 Y HEZ fsHLBEZEE J IStsteW W dzts 2 f sye Od3qd . [ OC M
sOC Msdesd3d 4 MS dn d Hddzd y (ASV-De sty ypdz®, olst
B3 dzd 3Oz dzr § L dzOyj dzqf Y dzgz® © bz K O dedsfigd L &5 dztle@~ B C/ ¢
sBhj2 IsjdzHjdeydj 2 Mmdedy jdedw dBStesBdzsets tOL daSts
(t dm2aes9 .
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vtsteWwdz §J ftsyser nOtcOSCIsjtedL 58 Oz gy dzwdz=lff B &5 d
BBGOILMIsoe O Mtse dzOMmdets ddzv §j S Mz ASV, L dz2Oydlsj dz! dz
CotedL sdals O IsteWWwdzr 7 tftsys HJ i3sdemistedtotso Odzd e
fsHL AR wlsObdMmisdud MSd L doudB § oL (dfdaHf< fi
sd B Msdz@) B dZOLEY jd2@ COC dB@iyHEZ IteWwdr &3d d
tcOL dzr 3 ctstedL sdzlsOBBd f SHL 5dzO, l BOSCMd 3Odz! dzr
ded 3 j dzi ¥ Oh d B ctsted L Sdzls OB .

O ZOdzts e d ydzOw MistcOlsdW d @y dizstsp tc ® b dzj d2@JdRezdn’ L
Ccetsottetslsj EZcAZICHOZH O v(Milsddigdsdest] dzr MisOIsd Misd wd
BiYHE toHLBEZIMIS B3 d bt wder &3d § syes Od3d ( F
sOCN] dBINHE -O¢ ol dzd W35 ) ( OF flzdB @@ ¢ Bed L t5dzls O d3c
9. 20, DF1 = 5, DF2 = 132, p < 0.0001). 1 ts dzb
BiYHE bdftsd {tyststsBteOL tso Odad v , Gz ddzts?2 @Gt
BgSCtesBdgr » MssBh jMlsea, EyOmlseks hdrn o IItcOdhi St

dtcOQo dzgd Is j dzelzdlr 2 f ®WaOSs dzd Misr 7 d bW wdr 7 (s
cOL dzdydw o kOSCMdsdidud M¢sdz MsMisOe j dO dzdL h d
Mydudwdss2 G4 dzj tndffig3d wddn ¢ dind L difodI6APFo. il 5
nOtcOCIsjtedL 28 Isfyw f sded 4 J dzder 3tscfipsH 9 Pl 9 B ¢t
Emdzseo dwW dizd Htcj dzOy O, ssEHO CO¢ boteWwdr j ftsys
LdzOydlilsj dzt dz2" dsd L Of OMOBd kcewPictzs ©® tc @ d & dzzsis O H
smdse | dzj MarsSHEEP OO 1 @RIz dEEC OL Odzd W idygBry d A
BIStsBdr 7 Mseh jMise: GeBtLOLY' f o jOen dafd) lddz !
Wstcdzdtockzs Is tBMmtsBdzj dgdz" §| ¢ dzOMisj B, BddzdY o dBdid ¢
Cdi3f OC Isdz § Ctokzff Jteso € d, 0 TOsdec¥E) dz'Hjj o3t ®zipds te
Zdzd C Odz! dzr § JC OB jtedzr . wlsOlsdmisdud MEtsy t=BHIse j
Df2=29,F=8.1903,p&. 001) EMmMlkOdssoddzs L dzOydqd d3tsd o dzd W dzc
tcOL dgstsBtcOL dj . 1 0 sfmdzes o Odzd Csff dzj € Mdets @ ts
1 Csdzsedyj MSdj ¢ sl jdRgds®tosBlde ntf 5o j ton detsfls dz
ddzdzt e dOdz! dz" | GEBtedL sdzlsr § sHL 5dzO, 3) IststeW W dgr
teOL dzd ydw 9 Efmdzse dw s ftcj HT d WkdSydsdoOd: dz
ftesyd MMOn bteOdhV stedsOydd d&ictOezpngd s 5¢Sz0J " j

ltecso jHjdedzr 2 IOCMBdesdzd ui MEd2 OdOdzdL o1 W o
fsyeoa On COtcBBhdtsottets fodzdesdzO " [ OHBGEO" . [ ts d3
f SHL sdzd MisT A d IststeW W dzPrBteobiictenpa] QALtinobaetatza & IstfiHvdzO ¢
tcOM tgjdadjjdz SOC Msdeso Hj BsdeMmistcdtekzjls yYjlsSizs fme
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Nitrobacter OffMtsyd d te s o O dz' 9 j torn dzd d3d-Oek ¥ewufantxdzaisa® d3d
Ctsdzyj delstedtclze sfpw o todL MY GénumstitnonadstdBj Od tstq doLsts dls
Hicj dzgd tots o Odgilzidzd3c Bigdgs 5dzls © BF. utsteWwdz j fsyer
MsH | toy Brdzdujedd dzOdzd yd Jj &3 d3J Is Quigarehpeadgds’ & st jsXizls |
SlstcOy Ojls OdzO! tesBdzr | Efmdzseodw Mmted HT .

s zOMmilsjtcdz" 2 OdzOdzdL orwoddz Isted dziL Oo dfmd d3r
fso jtor dzsMmisdz” § ceEtstedL sdzls™ § SHL s5dzO,  dzdzt 9 d Odz' &
dlsOlsdmisduyud MSd L dOyd i j tcOL dzdydw o tldesfydls
Ctozf f Ok tBEMdzise dzj dz W kdzH Od3j dzls O dz! dz'foisfH L & @zL |
ftoj HMISOo dzw ¥ Is tsdydsdejsiR O dzs Wz @dz M d Mls § d3r M (o jtr
stec Odzd yd ME se ts o4 hjMmlse O, IssGHO co¢ IssteW W
sBtecOL 5o OdzdWw d&3d ) tOL dets?2 Misjtf jdg' 8 teOL dztsy j ded W

dtej Hd W ddz, Eyomlsezs h da o ¢ tckzActnebadiesdag ¢

Protedacteria o f sSHL S5d&zO0~A , O o9 Isstew W dz' ~ Bictenqido@n ¢
1 sdzlz g dadz" | H Odzdz" J ModHjIsj dz Mlse ks ls s BEdzj J
Fedzj csHO 9 fJtej zo dzOY dzj dzdz" =~ f syes On, M smts

Cdzd BOldud MCdi dL igez] z@udaf§BHL -~ EOhse, o Ists
fsyo On ftoj sBZOHOB s ftetsyj MM Hytf cdzd tctse Oded W
fsHYjteSdoOsls dzjsBRsHdBEsMS! Eyjlso kdfo §sys
LCsMdMmisjd3 8 CdtsBOd desB ke dzj tetsH dzsdd yd§ dzj .

b 2O dBfelO dziW ste d3OYydd BIStesBdtsdBBO fsyes o f tetsy)
orweoddz dOdBtdjj LdOydlsjd d j dJLdjdjddy I
MlsOtsf ORslsdy ° cskdL sdsOn, O kOCyJ o dzj Mdzs?
ftsyoe " . LMis Odzig 8 gzfzdety j dzlls B Mdzd Isj dzr dzesmisd L Odzj Y
fsfisjf jdedets] otsMmMmlsOdeso dzjdzadj OO stetsa  ff syo
MsH j epQdidw Edzj dz' M jdedd S dmdztslsdesMmisd, ylsts ML H
skzdcsltes dscts &S b G 6 [t discrdrs jo fifopRiia T dtds 1
fSHL Bdztso .

) by kg dnY s kOdd @ dzf slagh Bt d sisjcdt &nlsted ol j s
Cttetej dzw ydes ) otej dgj dede’ o3 W OCISGtetsdge f tzy g g ay
fesHBddls] d dsflsd L Odjydscs ©j Y J B dgdd tzs § 0
kOSMsds s Uyj MS 852 MiekSlkiej &dS e dasgdsd yfge g
f OOk kcOr d Estel sdsedyj noeifls iy dmptsm soves
HOdz' dgj 2N j ¢is afte edgjjdativj ©ORSd § sddscs o shflsOd

9 f(-O@tesc jfjdsdgorOr  dHJjdsdWdSEOydy ustf ticts dzdedidy j dz
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qL &) dzjl@imsdsdduj NS sets MehMs0s® &JStss dsEo.
I Hise Odzd? ftojHMsOo dw jlsmw dL byjddj BBl
COMmlsdl | d dzsc s SKEQERS O do LGl dsH j 2 Miso g2, o
fsye j dde » + Ctsfdfisj d3.

6 $dzOdzdL Stsdzyj dzlsteOYyd?2, fssStse d L did
bedzj esHMBHjtey O d7 cEOL 5o

6.1 ¢dzOdzdL tfitEAy sClatmB OCA L Jtctso Odzgdzr 7 Isj teted s
1 jlsjteBlzteg O

dlsOdzydw | Dzt Y BBsdzd ssteddze © w1 BJL UL (HOdMz] J
ljlsjtecetsY%j (59.88A f.h. d 29.83A -200§0OHE4LGISEY
4 OdgE klsjteBlztcc ®© d dO tOMmMmistswdedd 3 ¢35 tsls A d dzfy!
BBi Y HE BJ toj cusdg Odyddafi2itste OH@sdzldndE d B3 EMis 2§ s dPet( H B dzc
tOHdEMy 10Cd3) tshdesoe dz' § -Odidsiictsty iG] telgdz jj dzddsfi lsits
Nddz' § BOMMmder , bOdhfskls d sydmbsd | hMstizyj

[ dzw a3 Misdzsmis d , GHJ tcOMYf sdztsy § dzO i
f tc]j 31BOEO d j-¢ @Y OHIde' Qf O O OHdzr | o JjIster (~30%
tc02 sdgr -1y B8 ztcc O, tcOMYf sdztsy jdegdz" § ¢ otsMmissC L
B3sh dgr d3d Odzstetsf ts¢ j dzdz’ d3q dmistsydzd ¢ O3] , S H dzO ¢
fteddesmMwh dj L OGtew L Ha wadd o' jo sdg®MMS.dJ dz®@B dz¢ H O IS f
(~10%).

RL&BjtedlIlsj dz2 dzOW fmMd Misj &3O H dzw ftetso jHjddW
dzOB dz¥ H j dzd 2 off HisEE-GAR CEO dzO0 EMmlsOdztse dzj dzO@ dzj Is s 3
1RRA dd&. ABCO (tdMmMiztemdz 2 yjfdddetE O¢ |uj! BAEIHBIHER 062 5
4t olststets?  sdztso dede” oQodeEAfls Ols j2fMILf3tctso Odzdj tcOB
BZOCtsf dzj dzdj HOdzedzr 7 d dr ftojHOOtdlsj dz' dzr 2 0OdzO«
Eddy Covariance System, kflsOdisolsdjtdzdesd TaDtc @)
ZzOdzH " OW Is O o € toj fls flztzl Is dzO TAL)@ My Cdzef| W QujgtoHj BHdzf | E d
Fl ux fE OMDdQRZOdzd L Ol stets k7 2 A RS Isisdets dsif dgPte ) dzgd w G
d 8. 1td yombslsj dLdajtejdd? 104§ sigamw] dazicOadHf
sl Oo dzv j Is[5, 160 o1 I tskpsis s ydz' 2 Istey Asfjoets?2 ( 3D)
(BsHjd MP Cage -3)ftdygdi oot fulkSood i Scs i3 Odzd § ME
3 Cage MP fftojHdOL dZOYyjdz HdzW tOBTsIsT 9 kMmdztse c
O tc Oo dzj dif];"dzO jslctc &1 Qs gd Jts B iCORe t olCldzs yOs h d2 3
tej edMmlsteOydd d OtmrdoOydd HOdzdz =, HOIsydSsd ¢
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o ZOY dzsfilsd oBLHERO, HOBYGS HBIHVSGISHEBOE stz 1
f sz yOl!' HBfsdddls]d dzs Jdb eyt | 1, § Odejos
Hdzv Ctetej Slhdzs? ©BLOB IS (5 BOIG8z = MdMlsj &s?2 Ed

tdMzBEABRE (O) dL &jtedlsjd ds?2 Mdmisjdk Eddy
flsOdzydd Pet d (B) SO©OSI,]tdses &OdHh O

t OBSlsO tshdseo Odz0 d&zO tjL kzd sOsOr f jtcosets
LOfEMCO fEd MOydodedes?2 MmdMmlsy d3" &ZzO0 MmisOdzydd
fjtedsHO, Ctltster 2 ttOMmdOlstede OjIsMw dOdkd ¢ OC M
Hts 2227 . 2] 680Bd*d yg Oy Hisets 3 M yo, OontSHWHh jg
ftci HMisOoadzj dz¥ HOI", CtEHO dL @3lstgFdafrui B 6flrls s
dzj B zOesftedwilsder | §fSetsHdz J EmMdzsedvw) .

UOB&BYO! jedsH' (e ] d&se o §kd fOReY s dad

fifmwy dr Ol ft
(MM.YYYY) o dL digj te

08.2023 1-17
09.2023 -
10.2023 -
11.2023 19-30
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12.2023 1-3,1531
01.2024 1-8
02.2024 -
03.2024 -
04.2024 -
05.2024 -
06.2024 17, 2024
07.2024 23-30

t OfMydls L dzOuGOsHce) iSO sd3 tsMmtcj Hdzj dzdw 30
fsish ' 8 flosctcOBBBdesects f OCjIsO EddyPro, ftod 1 I
Fcozd W' s Nj (1)
GHico2T B 5lst5C ( ZEQdo3l 3Bzt o7 §f dztsls dztsfyls ! w B 5L H
BG dets o j dedzr | tsis € dzts dbj St ts fig Iy df Isad jS IsOtet® disdst dfigtelgtstp diciiedz |
SlsC dztsdzj dedwvw  tslsdztsh jdzdw Mmdsd M cOLO 9 Ols di3ts iy W
1 sdzsy dIsj dz dz" o2 A QEOAG) lslgdted LAz Is ftoj 5B dzOH Oded j d fi
sitctcdlststedd, lstcdyOlsj i tags fzO0H @] [p,dAAEEE tslstsC 59
[BlcOBBISC O dBOMMdeose dqL iBitjdd?2 f§totse tsH ddzOMm!
ftej Ho OtcdIsj dz' OBC k8 OB IESKLC O Wddz' stcOydd H Odzdz
ZOR sHW Isfqw L dzOyJ ded Vv , Celstster j dzj A £ O HLGEGsY | €
Slsdetsh j ded v g3 jSipte du fste N5 G H d#6d]. i) Crs@edsjijls ¢ o) Is fg
or BtosmMr L O dgwes Isimqw dzO MtcjHdzedj L dzgOyj dedw, = Ot
olststesdy 1 IsOfj] ftotsotsHdlsmMw € tsdastetsdz! [1650 y pfipls az®
Coltstesets Wddz' Istekzs sfiqw  §f jtedtsH™  topid$ drfs Od) ] & iz
MW dd2. & SOYHBES IjMO d Hdv SOyHEB2
WdzOoe Ctdstetsdzy COyj Mo O, Ctltster 2 COL™ 90 s,
or M ces COYjMmMlsoO, c¢clé LAOYOJI, yYlsts L dOyJ c
iHOdzdz" | MdzjHEjls BlsBtetsmdls: dL t@&jo & 4 fladstEstshe jse
lted { btz fsdz LsoOjdz MO tojh Ojls, MmMdzjHkjl
COyj Mo ©, Bwlsdzdydsr 3 tsls ¢c0e, d Byjddoe Ols[s dn
162-163]. [ Odzj j ©® &Oh j i3 dhfMmdzj Hise Odedd & dMf sd L
stOlSts MlsOdss ddBmMY dOd shdssd' 7 dflssydad ¢
fzd MOydddzsets &j IstsH . ts1to juHQBdrHdRM ™ dLif) &2l € ts &f )
fsctejhdeslsji2 d dr ojddydder Hdv JjHJddydsces
Bsckzls HOoPis' Sl dgOmydjlslg dz! dzts?2 Mz BRBROLdzs? § sctei h d
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ftod SeBEOBSGIS,)] HOdM § EkNMejHdjddj dHijl f§t Bt
fsctej" desfisd Bsddzd BdL qiekzs s fod §Oo dd dats2 A

v OB dzPy O fydzso dz" 4 d Mis s Rdzdf edlz! finOcytef jsdettasshipglds) d34 |
f slssCBo d

sOCd] flsts
RMssyded ¢ d § st qL dsj ded s O OL sdz d
RMSC Oy J ded | &z dz 1 5-30%
1 J MG ¢ ZOMEo O dzdets M I 5-15%
1 dStsear j L dzOyd ded l md 0-15%
L i 0o dd &zOw | 1 0-25%
AdESszOydd § d&sls COs, 2N 0-50%
hdeB ¢ O tc tc ©
{ 01[115 HOUdzdgd3 Oﬁaz‘f 1 GlssC W o dgls 0-10%
{OL B ) (odsh| 1 6Ndkcods 0-5%
4l jSSamMS sy dug M [“BB2 cO 0-30%
1 6 EMCd o (o] ¢ 1M 0-20%
sesdj GYjdSd f(cksStss, f(LtscOBBO0 EddyPr

fzdz? MOydodede' =+ dL dBBjtej dzd?2, ~ROLOSCISjteds §j Hdzw €
ftesmMistcOdzmise j dzdzOW tsB dzOMls L Csmdmisj d3" ) M daj «
f sscsCe [ dzv ylstse s, f sdzlz yd Is ddeW stedzOyde s f tets
dMlssydedLos o s O] Mis deslsw 7 dzOh j 2 flsOdeydaP; (CB " dz
footprint) f dmfsd L d660dzd j &3 dd3sH j dzd KI j un et

6. 1.1 ¢dzOdzdL tojL zdz sOItse dL d&3jStyjsdzce2m QHOY s
Pet

fWHT LdOyjded?2 IsjosfjteOlsizter (T, AC) d slsdz
LOtjedMmMistcdtotso Odzgdz" § dL BJtedlsj dz' dets?2 MmdMmisd dRs2 |
HOdzr (o GCOyYjMmlsej ddzdzt MistcOBA o detséts BBOIs j tod O dzO)

40
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* Relathve humidity
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t dMEeWEECsL O o jlstetso Hdzw MsOdzydd Pet Hdzvw fj ted

[ dzv MlsOdeydd Olsdistsmy j tedztoue 56 sipisiadtsits toif dz8 Q) dadh
fsdzzyj dedesj] deORRd L O  jtedisH f Os ¢ kfgdesdl . ZBNIG ..
BEBsMHE2. 4N0. EcBHsLSCubts MsfsmMisOsdiks ¢ OS¢
tojLEd OISO Hdw dzOh j2 d3j M lsHoizen lsidts iz dsdors  fifls Aoz us
200 . ) dzOctpiH dizf W MBOdzydd Pet BdzdL Sd € tyj fAGMd
087 . 7 ClistkHiz 1 Mg sd3 (Ate@ésidw)l. 3N02LEEK IS ¢ BOC
sy sMisOaddr fm oddd BOdz dzr d3d L RO Uy jdmiteddigts togRw
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15 tjLEzd SOOB OdOddL O § &z dzCH,0yf sz & j didz
MlsOdzydd OlsdiBsMW jtcdetsdts Bsded ststeddzc © w1l BJ UV (Pet
2023dedz 2024 ¢G.), B' &zt f sdzkEyj dets:

-MtejHdzj esHso 5] L dz@\Qj defdffjfn cfj tvi Lzt Sl & ) i Q dodf dsts
Cl’EdsH Yybts nstesh s Msoaf OHOjls ¢COC M BBSdzjj ©0O
Hdzw MlsOdeydd Pet &BjlstsHsd BORZORZNO BOMIL ol Hz dz
5OS d f tjLizd SOOR] dzjL OoadMmddsr m dMmMmdzj Hise OC

-fed Hdzd § " dfOEGIsEGE ¢ dzj Is dzj-Eslew € ©Y Yo § diz' ¢ L-d d3dz]
ROtels) MjL sdztse ) tChijdsl@Eodgtafad ( { 1 9BIRIBOBBH Hstslso j Isfyls

-felstsyds Fcor Y jIs MjLtsdeder j ©OLdzduydw, BE
dMmistsyded C tso COf fplswC ttfoj edsHO f de dzv 5 Rec kzfl
dzOB dz¢ HOB IsfTpw  © o judtedsjJ d desydesy otej d3v, (o {0
Hisfsd e OW wlsted yOlsj dzr dz' 7 L dzOyj dzd 22 9 jglgtds o ezl fy d
tOMmlsd ddw Bd. 1 dzv MmJ dzls™ Bl ¢ $Fcp@R@ OROL O s &3] H@
HdzW dzjlsdedm dBiMYWyjoe, o ojudtedzij otej B, O Bdc
R dzd Bz ' B " j daj Htedded BOE s tlstedyOlsj oz dzr m
ftetsyj Mtse WbtsmddsjL O. freder § Wkt B E&EW &t
iffzlstsyds | BOSHdBEZE tojcdimstedtclzd bzt o dzis §izj o tzt
sded dzj § tsEdzdag@ils dz' dz@ & L dzOyj dzed 2 .

-BYyd 2 d COBC O stslstcOdzMf BtclsO Hdzv ¢ L d d3dzj Gt
dZOh j 2 fls Osztj @ 6) s HBOHES dits da' 9L dstkChylstsfits tels o j Is fiyls o j dzc

L dzOYj dzd j b H | OO, dzsfgasv LidsdsREE 5 ) W tsls tsfiyd dzls §
teOMmisdIlsj dz' dz' R gy dztizgd » & O fzd Lids fipe@o jdli 0] friskcBRiE Y b
L gH Yylsts nstesh f§ Ge kMBSO B] tyj dsS 9 Odsse 52
CeeBt eBH fsdzzyjdeder = Hdzw Bkjtetedlststedd [ j dzd dac te
HOdzdz' 7 MY klsdzdS s ts2. Of f OteOlskzter OCO

6.2t OLEOBEISO d kjMisdcso Odzdj ©flsdBOd dats?
fMtsH j toy Oxded VOls@IBMW jtoj s HOdzdz" &3 Rs dzOL j dBdetscE 5 |

Rffdzj Hse Odzd Y Odglstetsl 56 dgdgsc s o dzd W dgd W dzO
MW jeon d, o yOflsdsfhisd, o ObdsmMWjtj, ojHb
Qi jvOCp®dlddshlsd. jwisjd dshs! yjdkssjco
fsddshls' ¥ sSftjHjdvjl OCdj wp dpdddy GO sstzhy
CisBOd d&f j] S dedBOlsdujMmMSdj dLdsjdej ded® d bEobkwh

ftetsedzj 3", ddB3j*® Wetf] DAY adg ) dz©0 LHuBeSa! j (
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MowLr 908 Ismw ) Odzstetstf scjdedz” digd o' BtesMOB o Ol
tcOL dzd ydzr n W OL BoT & O Lindsoidsas;¢ @zt ¥ Ble'C dzts 2 d Iso j toH T
Mo tej &gj dede’ &3 Y tej HMis Oo dzj ded Okg,©0 1§ Jj W] jo o LdEBUdEisd
sB zMmdztso dzj dz" tcsfmistsds MBsHj tey Odad W Hsdze sy doalzh d
ZOL " 90jdi3r » HfOtcdzdCtso" n cOLtSo CO) OlsdgiSBip gz®@ § OC &
OL 5IsNO) |, ( GJ CMOW Is SISEH,0  dnig HeBlIp S K O - dAts tg Weldstsitistp 6 dz «
CdHteBW ststc lE@ddrjbic s ®©0 Hisdzt Istej - S dz¢ yjor s HBAdze B
CO,CHsdNOT f ted m SHJ ISTW  ~ 8 8C,, 4820 B %o ko j dzd y
CGizsB Odz! dzsets ttOHJOYdodzdzsets oL HJ 2 Miso JOL7E) HtSC
g4 1990 Yt 2023 GEBBH ©GOHJOYdtsdzdzsy otsLHJ2Mlsed
ftoduyuj &3 sCtsdzs 81 % 1 Istsets Ekp[i7ded yd dzg dzd of totff & figde J s d
fMilsd dzOB @WHWMRJRSE OL Odz, Y s s CQ, [ jNeglsotc O@)lsf dfts iy W
ftcsHisSdzy O Is Mo ts2 tcsfls, HtsMisd ¢ Ow dztseo ' A tej €
Ctsdgyj delstcOydd fOtcdzdStsor 7 cOL o, dzOB dz¢ wp@w,h dj f
19 3 4pb2d 3 3 6 pENWRD, CHidNOMistsls o | Isiya6]o ] Miedise dztxfe 5O
L CMY Jtod d3d dzlsOdz! degts? dJdaW stedzOydd t MHj ey Oded d

OCIsdodzr » cOLtSo o CcdzsBOdz desdz dBBOMh IsOB§ B J MY J§

-d3detseo " &3 dL d3d ted s dz' dzr 3d My lswdksd: GAW WMO
Meteorological Organization); GMINOAA (Global Montoring Laboratory of the National
Oceanic and Atmospheric Administration); TCCON (Total Carbon Column Observing Network;
COCCON, COllaborative Carbon Column Observing Network); NDACC (Network for the
Detection of Atmospheric Composition Change); ICOSpgttiwww.icoscp.eu/); AmeriFlux
(https://ameriflux.Ibl.gov/);

-Mfsdzd S tsor &3 MdMisj OB ¢ dztsB Odz! detse 5 d3ts dzd
SATellite, GOSAT, https://www.gosat.nies.go.jp; Infrared Atmospheric Sounding Interferometer,
IASI, https://mww.eumeésat.int/iasi; The Orbiting Carbon Observatory 2/3, OZI®
https://ocov2.jpl.nasa.gov and https://ocov3.jpl.nasa.gov; TROPOspheric Monitoring Instrument,
TROPOMI, https://www.tropomi.eud H to

1 BHYJ € dzj a3, Ylsts dzOB dz¢ AGGRMY WCOQRON d HOACE, Mmd
sikh j Miseo dzw e h d A dzOL j d3dzr J H tSidts s 81 td Jnds O dizfTIRS dzdp e
d3ts dzd Is ts td&=q IBzcFkurief Tranform InfraRed COLBoatsets MsMisOo O Ols
Coze yjorodgs L dzj g delstsdz ftetso jtoC d Issydzetsmils d My I
~nOcOCIsjtcdmis S MEBPE B ® [1@8sl8fsMW j tsmid d smih jfi
Bsdzd ststeddze §f Otcdzd S sor 7 cOL BB, BHROCE MMmistsw

qdisj jls SkMlsOoOdedj b fddvlsscts d&jyHEAGOLEH dzs
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5 drn KOs tedtody dgsdsjdizsn d Wy MS sz B § MY J yj dzd ®
zOh j 2 MbtcOdzy MisOdzydd Bsdedlsstceddzc © f Otcdzd S s A
(144 dd3. ¢.rR. ISj2Cts00, R SsC (a3 . ¢. RLIEBO!
dazj dzd f jteotsets 1tejL dHj deis[G tdedpymdid. 4.. 1. k2 jred® yedf
d.[]. [BEZAtOO {¢1, #wlBLguLv) d ¢ dOMmlstswh jiz ot}
fp dHdd B8 BibsHduiMcdd d &Bjstesdeseduyd MSdd |
ftcdotsHdls ¢ HjWdydllkz HtshMiste jtodr 7 §MAgEEgcd HY @
) mMkh jmMlse e h A ftesedetsL On dL o3j dzj dad 2 ¢ dzd 3O Is
1 sHYJ te€ dzj o3, Ylsts stsdz! € s HoJj | de@dndg@'? f)Cedjits W dsu
sBfMjtco Olststed W d 3. ¢ . RI JESRICI=O fdictse ] @&z v d3d >
fd telsd ¥ d ¢ @hpd ¥ Mdffiplsty d3  dzOB dz¥ H j ded 2§ dzd BOIsd yJ M d
sBiMfiyde M smisOeo disMmis: M tojL zdz' ICOWAHO ¢ dz
(https//wmo.int/activitiedglobatatmospheravatchprogrammegaw) d NDACC
(https//ndacclarcnasagov ) , MtstcdgE. bigis jgow L d 9 Oy dzs?2 L OH G
d Mmtse jteh jdzMisotso Odzdj BB ssHBe o' M SIssydzse s ¢«
9 ObditsmWjte], d, 29 Hsigs s g Gadatzdisdp’, = v § dzd BBOIsd ydJ
EmMzsod?2 d&O Isjtetedlststedd t smmdd.
MOOSIsjtedMmMlsdS O G jtsetOWdyud MEtets f sdztsy § dzd !
wlBJU BSTBBA fMm.h., 29.83A p.dg. saBsedkuPHEEE
Cod3f dzd € MO ( Moty ddstcd iz Btk®!' Br uker | FS 125HI
Msdzdzyj B) L zgdMmfehmy M 2009 CESHO HEY o' MBEC ISt
COLBotsEts MsMIsOa O OldBsMW j ter Mse dzOMdzets Istcj Bso O
9 tlyjlsy 2024 ¢t@®OdzdIlseddiiz QOLFFatRets MisMmisOo ¢
ttjedmisteOydd # &Y dygtE sptsazdzj ydetsets dL dzzyg ded v,
Osd@tsmW jter , d thkh iMmMsedvw jlsimfw o EkEmMdazcedwrn BJ L
cOL tc" 9 9 B dZzOydetsmisd , HsMisOls sydz | Hdzw to] G
EZOMistets2 SCAsBFTY R MO sl jo3 j diegditej cdMmMisteOyd d
Msdzdzj ydesd s d L dzliz yj dedtv0 Ofminadofifif QsLdis dzjts 0 107A]Q) &5 ff tod
| NnShb (I'ndium Anti moni dep5 ftedo jBQMig tcts8 C du C
EMls0dzOo dzd o O d3sets dzORBd §Yted JEBR) gzdedF2) s Isd dpy
BBdzj J o' MsCtsets wlsdzatsh jdedw MdedzOadz/ hzdgs ( SNR) o
gqdzls j el j tesctcOBZdZ M §smdzjHizehdd d=a Zmted H dz dz
Bisdz! h ddzmise © Ols efts fighyj jtotg dizd~?  FAOI Rnls Odzy d d tesGosdzt ud3 LBf
10. [ dzv dzOB dz# Hj dzd2, Ctolstster j ftesSoHWISMWY o &
Btsdz! htsds L dzOyJdedd SZA (fted dzedL Ctsd3 o tsdzdzyy ) ,
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L Otej ¢ d s te dijts foli@dmir L 50 Odzd j &5 S lsdui MSdR W ddls
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LOHOYd HdMsOdydoddzscts LsdHdtcse Oded™ Ols By j t
dqdW stedsOydd B BGBHhjdBB MHjtey Odedd (tot al col
sBi j Bdzs? Stdzyj delstcOydd ( Mbzy me | dsEisn g O &t b o ¢
MfjCleOd ftwBscts Moddy ydsets dLdzyjddw. o
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Wstedsr M jChkteOd d & dddd?2 sl o j tolfd SHOR ddFt Bd
Ol BsMY j & .

[ 2V egQtew HE ) SBh dd ipEHOMisysO didny ds &F Cdzfj 4 v ¢
ftej Hdzj oL o N j dzdzOW , § ts dgtp jiafizls to OUsqs M f to7 , S slst5ta ¢
o0dOydwds, MmowL Odede" d3 M dL d3d dzj dadte'lpin @ kyds tetigy js
fdzj Hize b j 2 [182488kkz dzj

X4 0=TCy 0k TCary air (7)
TCary air= (0.209%PJ/g(li) - TChaolMr20)/Mdry_air (8)

GHj, Tddsghajr MsHjteyOdedj ofjn &sdjskd
( d3ts dzj2 mdncalgi Bsdzj C 2 dzv e dzOW  KOMHQ@ 8 MEB & ¢ &0dsts oz
Bsdzj C b2 dvtcdzOv ( ROMOD i detdz’j )isdzsAs HOo dzj dzdj ( €1 O)
ontSHdZ n HOddz 7 EMCEPB dzdhd( o sBSHdESE s § OH § dzd W
TCo i 85BN jj MBHjteyOdedj oBHY dSct sPBisE® (B @D fsis
MfjSlkteso, dets ©® HEkedr MfjSkwOd dr &7 ddzsjt
S tcj HJ dzdesled d TC

lted syjdeS g +WWjSldodesMmisd GBXie)fH & T IE RS jorOd
CtsdzC toj Isdz" 2 OB ste dMf sdz' L 2j 3" = Ctedisjtedd o/ W
tcj h O &3 n L OH OV\Y. J BT ydzts ftcd or BtsteJ dzOd B 5 ¢C
ftedd3j davIs' v Mmdzj ke hdj yjdjeorj Ctdlsjtedd/ W izdas
sBicOls@EDY] Olsdsmflgsddgs? sflsdSd

O) Usyshdz®2add@" d MdMmisj BOBdyd MEOY (et
GOLO 9 OlsdismW jte];

B ) RMS (Root i meznj deqd g a Mmec)i Hdzj C 9 OHOISd Y
BN HE dL &t dde’ d3 d toOfighylzgyf (20 dEdie ddlis Jfidfdfj?2C Isstaa@AL. Is
BiYHEZ t6OMUudlsOdzdz’ i3  dL Bj tej dede” &3 MY Jj CIsteOB], H

9) DOFS (Degrees of CthazgdedMmlene t omls jstijogdnja?l
dzj L Oadid s o tsMimisOdzOe dzd 9 O d3r 7= deVdzj eEPUIAB s & Jst
1 d20yd dzd 4 DOFS rOtOSIsjtdLizjls, Bsyjls dzd BTk
DOFSO1.0) ddzd IOSHJ + dzj Bjdelsr o jtelsds Odz dztsct
DOFSO02.0) ;

G) BJdzdBzdz 9 OtedOydd TCGAS ( XGAS) ouv G o
Ctedlsj ed?2 yYyombss ftedd3j dgw j Isimw Hdzw HBdetsy do kzh d.
Cslsste’ n dzgy ~OtOCIsjtedzr Mdadz dz" § dL d3j dzgj dzdv Olsd
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J dzj S slsstc’ = MdzeyoOws o COyjmlsej HBY sdzdzd
Cted s ted H dasHndztsitc s 2 .

Il sdzyj dedz § tjL Ezdz IsOIst H 5 dzy dz' d dfzd Is WdL d
(sOCyJ JqdzscHO dz2OL " 9 O BOWY MisteOIjcecdi?2 oMl
CtedIlsjtedj o, fJtcd ydmez) dedzdz®s o O zZ@C Is®F t(j Ozdz' IsC
LOHOYMW PlEdets? tsflsdSd dzf OHJ Co0OIsde" | tjLEzdz IsOIs
tcOMf tcj H] dzj dzed™w G OL O, ftetslsdo tstej yoh iz toj L Zdz' &
syd dzizdtelzs h d2 ftesWddzr ddzd fesWddz M lstedyOls
O izsmW j tedzr 7 T dgts )M, dgRjs edfo>OIs* Mw C OC i Isd BO dz

10 fitcotsds + sOfj dimmdzj Hs9 Odzdw BT dzd MW 5t d3
otsmMmlsOdatse dzj dgdWw T Cu [BY Jj(CHste/OAR ety ZEE SR Misdzdzj Y
v OB d2ptijcj HMMIsOo dzj dzO@ ddeW¥ stcd3OYydw s Y joly " BidgjChdz" d3 jdis0
9 COyifmseo] BOLBO " 7 ftod ©OLKOBKBISE | »bifidsd d6 E&oziy
OsdiismMW j tcdzse s BsdzdIsstced dz6 © w1l B L. 1 jtear j Isted
LOddiBMlseo so Odz" dL dzdlsj tcOlsztcdz Ftstgddndsdsdz@agc ds®s ts I5g
sfizh j Mise dzj dedzOW dz0 dzq ) tcOdRRE On HOdzdzts G 5 f tc
CtsdiB d dzd te s Odzdz" | BilssHdSCd dz2O thdetse § Heo zn,
dimf sdz! L 2] dBts ZOdkd HOdzj J sB L dzZOyd dad 4 c2600C
Cesd3Bd dzOydwe "isatc JBJ IsEHLfE ¢ 2600 e, ¢c3100é d ¢33
mMf jClstectsea, LOtjedMmMistedtetso Odzdz" = ) tslsduyd MSddz W
ddzls j oo Odzr CtsdiB d dzd tets© Odzdz" m Bj IssHdEC H 5 dzy dz’
ftosf Z2MC Odzedw tSHdScEBOS ZdurisMEFtegtsdfgdz' B2). s OF
ftej HMIsOo dzj dzdets?2 o B,sdaRS FH RC O OBAABE8Ye d JjJ4 ¢€
BOLBO " &3 B SHIS OB toj OdzdL 2 3" Istsdz! €5 Hdzv
Wddz' stetsdz F 1. v 0C dd3 @BAAfakzdz" HRdzvin fipfffy fCHEsdin mots o
Wddz' ste®@ F2, tjOdzdLEzjd" 7 o Otd Odzlyts o d§)jllsitdsHiTvG t
Wddzt sl F1

U OB dZPYyOR dg? sStedzgOydw 8 BOLBSO' n BIIsSHISE OR

SflsddOd dets? MistcOls | cahdizy o W)fiyPlsiAVditefo d2jsdigfs'h W 4 fo d
gl BJU (STP

(i O o ddzls j tco O (o sMiNk 6j ¢ zdzv ts q dz¥ 15 to o
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[183] ’ 2627.10i 2627.60 CHa HITRAN
2629.275 2629.95 (teOL dzd
c31002 F1 Fo | 3160.14i 3160.30| H:0, O, 99 JthQ f”Bth*
[186] ' 3161.60i 3161.80 CHa . tg‘{swcg[ dd
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c4880 3 WACCM v.6,
( dzOflsts| F1 | 4484.90i 4488.40 chlz'ggl gfh' ftetsw d dzd
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NCEP

10 oktstesd 1Ofj B &s fesojHjdts Isjhmsdies
BOMMdej MijSkese, LOLjedMmstcdess Odzdz’ & ) Ity Is d
stcOHdyddedets dMfsd LEjdr 2 &OBd §jtedsn ) MO
dL d3d toj ded 2 dBO Pfpla@dzyalfdy ot d3W dzOBdzt HJj dzd?2 M
SHdso toj 34 dedes Mk j Mise dzw dzO M dzj sB R tSHJ BOW O
byjlssd ¢jcctcol dQifddbdd H&dSH el j dzdzsfls j 2
Mydydwdsd dL d3j eYtsggiazplishy@u . F Td ROdzd L § tsdzlz yj dade'
bujlstsd §jtej udid) dder ) o 5jj o Sdedjdzj tePgso d( ©O22 o
ROdetdj §jthmMfjSlkdodr » &jlssHdSd, ddW sedkOydH
27 1 HOdzs? kOBd&dyj ECOLO8 cfe) Hdyfd H iz 20§
Mazz o2 dzovw d Mmdmisj BOIsehadd SIS, d 4L df@wjtedpd jdzisfiptsjdH dgjus
cOMmMMmMsec zZOMtso Odzd v a3 Y HE dL d3d tod dzde" &3 tcOMmMyd
dzj L Qo dMd dis o tsisOdzOo dzd o O dzr = 1 dzj 0Bl e] to§ j t
stesfsM% jtcj (DOFS d DOFS trp), L dzOui(Meg) @tsj it
Hdzj @8 dz2OW  d L ddXade d o t f ls2dard ([l RIMS DOFS {gXcoDOFS
Meslso jlsMiso s h dg) Stedisf B Bss§ Odzd ! sdpGd i Otz dzts
BjlstsHdS MdzjHizsehddiz sSBtOLsd: CteOMmder &5 d Mmddad d
sBjMfjydeoOoshdj fjtor j HOoO dzizyhdrs tjLEzdz IsOIs(
M gREJese Odsh! Csdddyjmlsets BBOdkess (sdf kS
ROBUzdzr T SOy HE2 BjbsHISE2: LO ¢S tcOMdtsjd 05dz0y
B O dfii88).
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B Y HERZOtsH dz2ts2 ) jdissdlzdfiplds@edfylzz20 FHTCICRON. 1 dzOy g ded v,
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dZOL § d@3dzr = d MY kzls dzd S8 9 'IsAs daf |j 30t d3tsdn¥d § e6f . r dzv
9" BtcOdz mMdzj HEs h dj dOdetsdzjj BdZJLSB ©OMY tsdzsy
(53.100 mM88A 92 H.d3 dzOH ktctso dzj d3 dits t)23002A B 1adiQy s t ag k
dZzOH bktctso dzj &3 dBstew A f26'65H d aln8k8y | da dg@BH7 .Z3cs 0 dzj 03 Bt
L Istsets Mo dzj dedw f tc4h Mis@g dzp d@'dzr dz® W iHd ) deq ga2dzj H C
Hdzw dzOh j2 MlsOdzydd (E2S0O0L O0dz0 dzO0 tod Mk dzCdey dROE¢
TCCON L O 2015 ¢EBH. 1 d20yj dzedv SCSw41 WWdydj dzlsO
dL B tejdd? d ke jdd Mdépsi Py fps =ieds tdiHiphriued
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dzj f toj tor o #zH j dzcp®B @ totsL Bdz! dets?2 Gflsdyd ME B2 Istsdzh d
ftesratsHWYIs M jyqdodz dzk¥ tsBtOBBISS Iz, GHJ] tslsfmj de
fsetsHde » EfmMdzsedwr. (https:// aeronet.gsfc. na
RMfsdz' L saOdegdj dzdHOtetse d Weshodkilstcthd j §s5dof
Hdzw tslsfydzj y do OdegdW MBsH jtey OdedwV 2628FsL tsflzf R O Pisd
fsdzz yOls! L dzOyj dedv wsflkduyjmSes? ksdhdd M o
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fsdzzydls! o 0Oy dzlzy dJdeW sted3EOyder s M43y Odedd O
RL B4 dzyd e tsfyls fMsH j o Oded W O1 tetsL tsdzj 2 o ftc
libjtwBlkteey d [ jdddectcOHmMEts?2 B d&OMIsd fttOCIsdyd
2O € dzd ZOIsd Yz ¢ BEzc dy defiplsi jdalz 2 B OZzOdzlp d L HBso ! j
mMAzj e hdj dmMmMdzij Hso Odzdv, HLotsdwehdj sy ddls
RiMMdzj Hso Odzdj L OSC sdetsd3j todatsmils j 2 - O ipfHtelgsHtg dejj d
M ftodd3j dzai ded j 5 dzd H Otedz’ 7 Isj - dats dztsdglafs? , d deiistdste difORL
ftesMistcOdzMmise j dedzetsdz tcOMYf toj Hj dzj dedd Ot tesL tsdz! dgr A
J 4 Qldzf s j teB zto G § d fteddzj c O h dna Isjtcted Istste
dL o3 dzgj dzdd MtsHjtey Oded™w d MmO O O L tsdz! dats:
Bdz "dd&z SCStdzdyj Mlsosd odzBiztsitse Istis@dz@ ssicts BtsB
ftejHftcdwWIisd2, O OS] ftobHESCIsSe MetstcOdzdwV tcd
Ol oL sdz! dgr | yomlsdyr jm®I. Mlse j dedese s tsBteOL ts9 Od
l sdzlz yJ dzdz J H Odzdz" | s tOMmftejHjdzjdedd O tot
ZtoB Odzd L ddgds olOjdelts d Is ts teld v lsidtc BukalzC@ d [ J ded dz6 e OH M€
fetso jMisd ByjdSk dLBjdjddY fedocuwh j2. v Ks?
7.1.1 ¢itLBd dj LOEEG) tp ke sdz0s ©OL dg
tjLizd OO® ddHOttdsh 292 &j ejsded 2 M 2014
RLABjtojdedY o¢Juv fesosHddzsm! M dhfsd L so Odz
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ZdHOtcdzse s L sdzH Jtetso Odzed v :

P(z)=A ﬁz(f) exp|—2 foz a(z")dz'| (9)

G HA(2)T idtsh detsyls ! HjlsjSldqtokz] d3stets tsBtcOlshasi tcOMm
Of f OtcOls dzOW a(C€ astfiEsGidalsOoy d j dzls B tc O KZeis € ts1 WeWd)hd Jv ¢
smdzOB dzj dzd W . b1 totsL sdz dzOW 51 Is  YZnidiHS gy d3tsysjddd delz0Is
tcOMMmydls ©8z0 d3sm dkp PO 5 d3:
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g4jL sdz .
LS T Timd 6 [hid M
2014 4 7 11 6 28
2015 7 13 12 4 36
2016 2 5 2 2 11
2017 6 19 22 10 57
2018 7 10 0 4 21
2019 3 1 6 0 10
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2021 0 1 1 3 5
2022 2 20 1 2 25
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foso jHjdd" IsjRdedujMSBseEt B Mok % dagdd s 2B dsj t
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15 BjLbkd SOO®R ddscsdjlsdj ¢t d&is dzd Is-tizf § ded O
Hded. 1 tser h jdedzr 2 Etesojdz ¢Juv © 2021 d t2j0ddd6 ,¢
ftoso jHY dedzr B o dzjlded?2 MjLtsdz MsOydsdzOwdy o5 dzd H
MiLbdedz J L dgOyjdedv ¢ Juv deO Hdzddzj o tsdzde' i 03 525 dgd
2020®&.27d dzO Hdzddzj oftsdzdzr 50212z 9@ OQ LI ESBSR,
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Hdzw 355 dzds S OdzOz® (¢) d HdW 532 dz

) mMewL d Ml dzgj HsMISOlBsYde @3 Ctsdzd yj Miseo tsd3 H
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o dzsmMwils Mo ts?2 o Sl F M ndzd jj dds@s i j tor .
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Kanutanoemkan pexapGoHn3ayma, opueHTauma ddextmsnan nekapbonnsauma, opueHTaymua

Ha A3MATCKUA PbIHOK IHEPTETUUECHHUX PECYPCOB H YINEPOAHLIX EAMHML, Ha MEX/yHapOAHLIA PLIHOK IHEPTETUUECKHX PECYPCOB,
Esponedcxull snepeemuseckull poiHOK, PHIMOK BbICOROMEXHOADZUMHOU MpodyKyuY U BbICOKOTEXHONOTMYHBIX pelueHni aexkapboHnzaunn
yenepodHsix eduHuy He docmynesd dag Poccuu. Bmecme © mem cHumeHue ssifpocoe M YINEPOAHBIX 2AHHHL,
€O u nepexod k 6 pogHOMY Mo demey u sHep ocmaiomes 0dHuM us BopMuposaHUe edUHOT UHCMUMYYUoHOALHOU COEDL U yHteCMaueHUE
2naeHblx MPendos. BHYMPU CMpaHsl POZEUSOEMER KAUMAMUYECKOE HOUUOHAABHOZO U HOdHAaYUOHANbHOZO 3akoHedamenscmea & oBaacmu Kaumama,
d L aHyMperHUd u asuamerud peiHKU yenepadtbix paseumue memdyHapodHeix 006poE0ALHBIX U ¥ DBIHKOE Y2nepodHiix
d edunuy. Madenue cnpoca HA yenepOdOEMKOE UCKONGEMOE MONAUE, PasEUMue
#0306HOENAEMEIX LEMOYHUKOS aHepauy. Tparcdiep sapyBertHbix HOUAYILUX
docmynHeix mexHonozuli, paseumue PO3HOHANPOBAEHHEIX MENCMPAHOBLIX
KAUMBMUYECKUX NPOEKMOS.
Poccua — wnouesoe 3BEHO PEanU3alum TexHonoruid CCUS (ynasnusaHue,
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