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20 di3j tedHtsdzOdz dzetsds wOLtejLj 17A 9. H. dd hdteslkO
20022020 GG . ftesHEkCIstso GLOBAL _ _MUQTI Y|
GLOBAL _ _ANALYSI S_FORECAST _Coptiicus Marinedd Endironeedtal
Monitoring Servicd ht t ps: / / marine. copernicus. eu) Mm f{t
fsdzzyj dzdetsd3 t6OL L J o7 HJ dzW dzd fp! dzf M sdz €8 s1S
71,5 A), yjdsuodAdsSiz (T2 d iHsA] dizdd) ( 4,08
( mesd B)2).
rdzv s OtemMEtsets distew dJda sted3Oydw B 5B j BZ3O~A
ArcticGRO(Great Rivers Observatary ht t ps: / / www. ar cti cri y e3kzs . ¢
CdHtesf sMisOr dz20 [Bd © w0Odzj ~OttHj d [(dzedfMmid o R
rdzv OdzOdkzdL © rfrOOCIsjtedMmisds fHtodotsHdEr o,
f tod o dzj ShaigdHfitizj d3j Mw ydE j j cHEO dzfile€ ptetsils o ( 1 ts dzPf tebsed
B tedHdsdOdz des? W) ts iflstOm gt @ iRl o | dedz'l/dd  tdfQa tehaj i Cj
WI ND_GLO_WI ND_L4_REP_OBSERVATI ONS _ O0Cbgzrniéus 6 ,

Marine Environmental Monitoring Service
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[ Odzdz" jzsB PO MY dzts  jdzipdawfgiids ¢ 5 o f Sk tas@sdadoy O H O dzdz
dmmdzj H 50 Odzd § B, f( iz yf tetaff fits. B 2 ¢ ® H Odzdzr AMSREBEEBE d 5 d3
AMSR-2 (MfMORISd GC@M) f fosilstOdlse j dah o3
[Spreeretal. |, 2008] , f SHGEBIstse dzj dzdz” - 1 toj s,
(https://seaice.uniemen.de 1 5 1 Isdd3 HOdedzr &3 G tcj H J dzv dzts ! it
f 5 tis@® dL tsdmf fadrd d dk® y jddizdzte @Is Mtsmis Oo dzv dzO d3§ dzj §

¢ zOdzd L ftetsfis tc Glzlipin e g s o dajudzd @) o7 = Oz €
f so j ton difsthyisaltsH d dzfyw dzO sMmdztso § Oter do dzr ~ du
Mddalsj L Jtocse Odzadzts? OF  @ff Bz 5 tz0, (A ffiutbdiazatg ez [ o oS
¢ smd3d i MS & cERvis@iAdyaddsd§AD(ABAR) © ©OoeackfMmlsy 2007 ¢.
stesd3j 1 IstEts, dmf sdz L s9 Odzd My HOdzdzr | HJ DMlsokz
i tc d B ts @dpernicus SentinellA/B, cOB IO C-i[d OFf OL sdzj .59 Tajf 2|
cOHdBdsS Oydsdzadz” j] dLtsBOYy jdedY (it [ R) ftsfdzj H dzj
2020 ¢é¢. 1.fnpdz. IsOBdz. 2.

vOB & YO s2sdzdyjMmlsots MY llsdedS s ezl j lafjL Suis ot g ¢
fotsw o dzj dzgd 2 o q Reta jOoie j Tz yfipladdetAfCIibE dgts@e Oo G k2 fils

| 5 H| 2007 | 2009 | 2011 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 1]
4 j dgff ASAR S1A B d

sttsf-dth 154 | 137 | 59 | 310 | 389 | 373 | 130 | 160 | 368 | 2080

[ OdzdASAR Envisate ' dzd ff sdzkz yj dzZESA (EuropcanSpateAgency).
l1toj HiisOo dzj dzdz" Jjm OdelOS ety @efditg v s 52 HHdkztig®2 4 MO €
ftosMistcOdzMmlise j dzdz" d3 tc OL tc SéntingidpBdg ' U0 ¢ teiyz o hlddladzdz" J
Satellite  Facility (https://search.asf.alaska.edu). RL 5B tc O j dzd W i sdziz 1
qdzls j e jtesRj sted U MEtsd3 toj y ddsj I dstets Wedd 2 Shpe jCta
ftesMistcOdzimise j dzdz" d3 ttOLtjh jdedj &3 SBECtsdzs 20 d 90
OdzOdzdL j BN dzs dMftsdzr L so Odgs 2080 dL sBtOy j ded 2

23/ isBHCO o jtcdfE SO Ed HiQits -

1l OdzdH Oydvw Mt ke le3dzds A ezef @ @zdzin dgitu o ' § 5 dzdz'indg@ fTg20O M dzt
BjlstsHd S, §tojHMis\Odd dzdas2H tou fetOB@dYhdr j H O dadz'
LO fjtedsH MEzHtser s dL d3jtej dad 2. [ Otzp i j Hndsde'sed o
tojLEzdz sOIsr MY kzlsded§its sittu G L g0 jozdi2j daf 2 ssy< On s
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l otsHsHIC Hfistso € @ OH dederods.d3 { Is@BY I B @ @ets trzt| IzB@ ' L
dimMrBHA no HOWEzxzE = - BCWE fls,j tewfinisd§ Is. H .

s ts dzls te s dz- s f&iSiustody  sOf j { totsousfHvd daPfiA ts HYd
HOdzdaet BY tcOMMdzOIstcd 9 @ dftt=Rdzday miadn® fr) 1< dis dak tc ts dz’ ftotst
dmMrtsHdzr 7 HOdzdz' = . ( Mdzd HOdedz' § (85§ t5dz¥ tsls il
ftcjor hOdzts 20 %, sts dd o dzfs zdefdzigez of B 4@ &' ¢
fsHEtSIstsoa C O HOdzdz = €&. J sBcOlsdetsdz Mdzz yo,j hj dz
ddzls j s tcOydw e .

t OfmMudls cttOHdJ dzls.tso] @ HOzEdgEds Ofutd @t | o B H daRigvO c
Cstod L Sdzls Odz' dztste@shn MAROGHsd| p d2l§ @3k § fivshi® @K, 1201 d ) | dzw
Sftej HJdzj ded Vv BsSHEZdY ¢ tstelf O BBElds@ir 2dztsas dzO YWCEiiH J f td
teOMmyjls " Oc O "Mt diff ®td Watf @& afiadfts d3j IstcOr :

3 pwuad 1 AT c3

3 pwug 3
CGHYO " O tOMmyd lsdes? MmiMsC O d st @ POlsaig zdf jelsk d  f
3hdeskO d HedEskO kL dss tOfyjlds?2 fjksd.
1 Olsj &5 o' fOdipzdgviszm"s dEO dz' dzs? d o3j ted H d 5dzOdz' dzts ]
bLdzO @P§Gdd dz i §sdshi s Wit dlzd:
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H(A) Or 7 0j Yy
Q0 O {20 |

Q0 Y

GHQS L dzOyj dzd i H O dzdz'~R0 tefiS sy alaoieisdpf @ dzv todzts 2 M j Is€ d
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COAPMMyudlsr o Oz 5 W stedlz dzj :

.. A$ As
LOBE T Ru
I sfdfjtetse j H j dedz’ no ' tf Gifgylelsse] ¢ cOydw dMmnatsHd R
GtcOHd j dzsigBL MOE®Istcdy B jHddzj dzdz’ m R OOSCISjted
Hjlsj S lsdticHzdz@EtEd .
Rdzls j tof tid®dgddfrve dz0 jHegdeli 2B BB OSd W o dzW d
f tots G tc O dzdzdzts d3 Nsash\\VoyHSH Nigjladdd dff ts d3ts W &z dz€guiddlaf@ H o Iz o3 te dzts
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tsB dzOMmils f dzw tcOMMdBzOIstcd o O d3F = ) Hd MM telsOydd
ftcj HiMIsOo dzj dzdz’ J.2. sAdEOS tetel (ff igkOAsT | G JeFBdRde\y H th Bzdz Griid)L d
s dMOdzdz" = e Odzjdiin ¢ gz x Jwdedstizld G ds' ddiEf i) o L §[d20I7;d Y& ¢
Ivshinetal.,, 2019;Osadchiewet al.,, 2020]d Hd&vw 1 A7 Mtstslso jIsMmise s Odz
1 Otej dzyj o Q7 WwAtchm.iPFAd. A5)d ygdebtc@azy dzts?2 yOMmilsd |
(6978A Mm.195Ad. B5) ,6 B] oz dzddg) tc 02 t5dz0 3 ICALe joRiEUG) ¢
(76i8 1. 5 A fi)9 0 A ozd@ 3L H OEAaROdY IS e O dzflpw MR tsHW (L
tcOLtejh jdedw HtojHMisOodzj dede" = o BOIsted Yy nOtcO¢
MsmMisOoAzy dz 1/ 4

dlsOdzH Otelsd L OygoON HH @ dzdfr CRe O A3iF B te § Ho dialzitistftsy ' B!
ftcdojHjdz € BJL tcOL By @®dasdstizls dir fréttsg Gz H § @Y dztf 2
dmf sdz' vk PdARWRAcIOL Isj tedMIsdCd dz0 BOSC Md B3O dz! detsy L

t OL 9 j HisYydz 2 ¢ dzO fr} lds jotiz d' § Ylzdz'Oz@ dgPmEf e dzd tets 9 O d
fMisOdzH Otelsd L d tets o @ fipfizts Bz) LHECpd@EZ Y W H @aledz' € O L dz@ j dzafi dzt
Emss2yder j ot oty idjdd d §pdvd] HGisd jSusy daEamt
dmf sdz' L s9 Odzmw dJtwOterndyd M¢d2 OdzestedIsdz B dzOM
[ & € dzdH s tsls tEgfofaksSchwerdtetal 1991;0gasawarand Kon, 2021] . g
Hj dzH tetsc te O dzd3, SO dzls ji ts tfisBptdodhigfyisltyCdzd 2 d3d Y HE ©§ d&zOf
B3 Mwyr HsdLotsHddzOMmM! fGtejHo OdIlsj dzv dzOwv sy dzl «
Bscfagtslso j sMiso 5o Ols! 6O L WX dgdids 23 ts@d ©ls3] ods tsdz! L
i O CSjalsstical0.0 StatSoft Statistical0.Q Tulsa OklahomaUSA).

1 OHOdzd ] BYflsdBOd descisL ¢ Bdzg dzd B o D] Ezii® 1) @) s © d3
ftotsh dzsds h ©Ocj tj OdzdL Oydd o3 IssH O, 9" BdtcOdzts !
Cobtstetsy ftoddd BOsM: L O BflsdBZ3Odz dztsy .

s &zOMiIs j ted L Oyd Wk-medps l820H 5 BEOH O dzdzts | ¢ sdzdygeinls o
sCtsdzyOlsj dz' des?2 C dzOfmlsjtedL Oydd 5 Isdtf OkgmeansH
[Garéa-EscuderandGordaliza 1999;Celebietal. , 2013] . stdzdyd Mlsets ¢
fsdsh ' 8 BjlssHO LvsttHO, dMftd Ltse Odztsm! o COYy
H O dzdds J Fls ts krrisedis

{ 1 Isd 30 dz! adztsHmjlsdzy dzd W Qdie i ts® O Odze sted IsdzO  d3d
O dzO drefjL ts G tc Ot Ydryg A dzdf 1© ©® g ds O dzdz' CdzOMmMmtse d Mt
Sz dzd ¢ 59 Odede’ dzd tsyj dzS O d3d OtcOCIsjtedMmlsds o BH
Colstster 2 Bsydls Mtsslse jIsMmise tso Ols+ W tctsdzls Odz! dats 2
ftosdL o H]j dzdes?2 C dzOMiIsj tedL Oydy dzlis® dz!j eetp 2w dA®dig" ¢z

fp LSt BGlsddyor Ndjdedp- Ofidd MuBdsd td Misd ¢ OkH,
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CGtcOHd J dzgls©O Hisd dzgO B' dzO BJded Bz Rz 9 Ho O ©OL O {
sOteMS sehbn @stEj2 MCOY ftedtesHO. . ., 1983; [CjOded
lvshinetal, 2019. 1 ted dzj 8" § Sdzdzj dzd d € tc d Is7j thets{dpdzw didrjwls dtjdz0Ote
BdzsCk ¢)OHOd] Gflsddi3Odz dsets S tdzduyd Mlse © € dzO

Il 7Bt S d&ZOMMO W tcBdss Otdzj disd®’ IstOdsd@dz ff totso § H J o
or sdtcOdznv ¢ dzOMmfM, Mlse jlsMmiseks hd?2 dhimdzj HEZj dst
nOtcOCIsj B Pz Wets?2 L tsdzr 5 L OHOdzdes iz f tsz® .

Il T otsH By detsC W toth dzl§ ®dizydets L dac tsdz’'d Is B3O o ' ff 5 dzdz
f sdztsy j PO Is j doiftsdft€?2 W tctsdals@bizf dets 1 [ & dzdsr.jby . )
CGtoOH d Jdzlfftstetf b OH H Odgdzts 5 dsfif fisdizpag s g @xdzdflafs w dzv ¢ A
CtsteH d dzOIs T iy Mot Mmjpnstddsd j Is tf ¢ dH, § MY s o]
fsolsstew j diissMmis! " Jesls, dO Ctktstern ttjedmisted oo

vded € Odz' dztsfls ! 9" B tc Odzdzts 2 BBy ssHdC mMtsmistsd
mMftCtso' 7 dqLBjtejded2: IsjkfjtcOlskztecr, Mmtsdzj detsflsd
Ho lznR tcOL dzd ydz' n Odzé sted Is dzts o CdzOMmisj tcdetse 5 Oz
B ssHBdZEEdd L OCdz¢ yos lsmmw o tlsmizlsMisadd Istcj Bt
tej MiztcfnOd3, f tottsdpilsistisg) Odaf d ,dMth " 9 tsH § MteOL E dzi MC
nOtcOCIsjtcdMmMisdS o jtendesMmisdzr » ftoswWodzj ded?2 Wictsc
sls LOHOY dMmMmdzj Hise Olsj dzWv ) o tcj d3j dede" = d dzls j tco OdzC
gL zyj dedwv dz¥ B s ts taCtddaeltyfe.ts toj ¢ d sdzO ¢

25) od B t6f ftod B dzgj dedWw dese et d3jltHd Yl MSBEL
Cdzdyj Mise jdedz’ 7 tyj desS ¥ tetsdels Ozt dz

251, ulstsCtso OW Wictsdzls Odzr dzOW L t5sdzO

J COyj mise j ftoedd3sj t®@ Hdzw HilsjSlsdtose Odzd W
M sd L so Odzd M)!  SH G tsdsdsfigly dZD J 9 H © 8RB sty jBLdOD
OdzG tste Plisdpmdd f toj H f)ls Oo B4Qz dBD HejddpHztels ¢ tc @rdRje QY j I
sfdse dz R, WHOMNGsj Hf sZOEOjls  dzOdd ydj fizh j fl
nOOCIsjtedMisdS OB o SH. | @dziz'j jotf € J4OdHtHs o QRE ¢ 2% C
Mckzsdtso Olsr j otsH' . 1ltd kZd&jde h jdedd ftstetsetso st
dL ¢ dzOfmMmtse disy jls B"Is! twOLHjdzjdz dzO H9 O ff sHC dz
otsH' , (g jfdsvH ¢ zOMmMmr B tsdzj Qlsmyjj Is Srs,  Wd iy fdsigAsdiz
dL o j fif lasdety [u 198R{PaviovandPfirman 1995;HarmsandKarche; 1999,y Oy j f d dz
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Hto. ,a 20yt diisteMCdj otSH' o HOdzdetsdz tcO2Bsdzj tOL
9BBH' . t 4 ydg J ) 4 o BHT COoWw fite1Q@oddf ddts, € dff
[Osadchiewtal.,2 02 0] , Ylsts o f tsdzdzj dzts ¢ d ydzts, J mdzd L ¢
Wisted3Odz dzr 2 @ Bktetse j dz tcOL H j2dkj @J." [dzOdzGCd=O Mdg®  f tf
HidzZHtesG OB odHdts, Ykt bk CdOfigphBC 68j YizOL H $
fsHC dzZOMMO, CatidsHEAdS | dz@ie@iBjQls » gz Istc j dzdzj 2 Y OMmisd

JIsdBIIsdd3, yYlsts o dhMmdzj Htso OdzdwWw s [ ) O9 W dzts alztsdn ' H to
ZOoOdzd ydd WittsdlsOdz dzr » t©OLHJ] dztso s BB &Bfglsdc™ = [ 46
sls Ghdtse dzs?2 BOMMr otsH BGYtcj Mdey dedets?2 dzd dzL ™ .

OkOdzdL © BjIsBHESB VLBKGHO ftsLotsdzwels MHj &ZOI! o' 9
Bstems dn, ftedmiEzlsmMsalzjls yilStsj tc@ACHI jdiyddbyflkid ¢ d2C
tcjLblzdz SOy, © HOddsdH ttjcdtdy dOdetdzj tflsd:
Ltcj dzdw B EZH jUsl o Gedp@dpjndgd@da =rj.2 h jJ Y SHtetsBdzsSy HJ
YyJ dzj MstsB tcOL dzts .
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IsOB dzd yr o dH dzts, ylsts ftetso jHJ dzdzOW C d&zOfmmdWw d<¢ Oy
f ke yj dzdz" j € dzOfmfpr fp oetsHOMR] tOL dsets ¢ jdzjL dMmO,

UOBd2yOstsdzdyj MMise j dzadz" § Sy dzSd - OteOC Is jdted fiylk
druysc tjLizd SOOB § dzOMs JWLIGYHE c 800 d § BB 1 P ¢
Or uvYO ud [YVW ctcOHd | datsd dztfh OH! C dzOMMO.

] OOl Sd2 Sd3 Sd 4 € df
"YAC 5,9 4.7 7.8 8,6
YYAG/d3| 0,06 0,04 0,06 0,04
'O fd -69 | -204 1,6 75
A E:! 28,0 32,6 19,5 12,8
yYY /@d3| 0,07 0,06 0,11 0,08
s, Isr .yl 378 168 96 138

4 56 dzOfmslzisy [ ¢ &2t Pavlov and Pfirman 1995; Harms and Karcher 1999;
Bauchand Cherniavskaia2018;0sadchievetal. , 2020] , € @fipindaf@es@izg 1 'd
fsdzetsmMisteso © ¢ BOdz d Oten. | B OW | jdBBdzY dz2O L Of C
dzf HOdzj 8 Bl fodzEsMiseso © v 02 B to. 1 tots e Odzi
f sdzdzts s sz ts s GO dzd § &3 € dzd BBOIs d YL s & s H ditisizts o
diGjHAdY IsjdBfjtcOiztc® H Odzdz®B GAs HOdzERIs dxp@AsS)|s & i) ts
[Pavlov and Pfirman 1995;Harmsand Karcher 1999; Osadchiewet al. 2020] . 14€E
Eydlsr 90!, ybkts ¢OteMCdj otH' ffMmisswWdadats oL Odc
Bstew Ylsts mePaAcdon@giesis'c d tgMe dr [FOEWOC B £#82 s d
Hydrometeorological Regime.., 1996 . ] mew L d n L ls d d3, d3d N
Cdzd d&3OIsd yd MS d dizdo s HBSICASISO B e Mz lshise s Ols tcOL
~nOtcOCIsjtedMmisd ¢ Or Moty dzi dfifiddSidtc » dftsH@E 52 L dzOy J dzd -
mMeodzj] desmBY @dzdL EMOd3, Mtslse jlsmMiseakzs hddz s OteMC 52

1 Otej deyj osd3tsteMS dy o sy’ dIfstst) OMyOeL lOdde) HOOME Mg O
q syd &3 i UjtLjL | BetLjdjd MEdj [fusteswdzds
duuifl982;) JHtetsd3] Is | Bicts dzts 6 d ¥990Hardsetralic 1988 Peg et al., 2016;
Bartonetal. , 2020] . sdzdd&kOlsdyj M fdmoddj § tsdztsy
&zZO COotlsj o lsstetsG 5 248)dzO M @ dzdz@'t3. o Bo@ g0 ¢ tsq @BEAQfn©
Slsdetsdlsj dz' dets o' MSS SR O PHRpFELEOHPHEY si0BEHBEJ S
BOdzs?2 dz@ Mg jss joilstdwd ( Bsd3j Is | Stctsdzis ¢ d ¥990fOziel et H to 15 |
a. , 2016]. st HdwWw dpg@OilBj2dztsdnls ! ylots HG tEdsGnisHOm dzy r h
Htezeddsd o tsHdz d3d 30 M M@xoydtaly DisREOtetalc ] ¢ RO &O | |
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SBKOL §ag.ded tc dsdetsc tsdzj sdedy By de¢d ddzvj SMmses B O
Csdzd yd Mlso j dedzr i3 tsyj S OBBd 2 ¢ dzOMMO, § sdzkz yd dzd
1 sCOLOdzdztsy © HOdzdesdz ftoed dzd toj fij dg.dzts 4 dad J
Ml dshgmizstdPdz’ dr cze Isdf sd3 ttOmf tcsmlis tc Odiag fgad v
Hiso tsdz' dzts Kubyy@kguses al. [, 2016] . 1 [Osadchiemét @ldz@080zE |
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UOB & Of 3 ctHEBo ' j ROwLOCkjtwdmisdSd odrtjor

| BH 2007| 2009 | 2011 2015 2016 | 2017] 20181 2019 2020

s tezts | Ac 46 | 113 4 | 33 | 36 | 27 | 60 | 55 | 43
osdotj C 434 | 526 | 31 | 896 | 432 | 1014| 533 | 790 | 1186
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1 0dBtsdzj ] ~OtOSCIsj todats? {tddn BB dedgrimt<Chplisf! j¥  YdoSdarts) disdfny
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zOB dz6 HOJj Isw fteslsd o s tsdztsy dzOW] deLtad@iHddyastgsfdy i, . €
Il fjtedHr &Jdd BOdz desets CtsdzdyimMlso© odrtcjor n
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L Odzd 3OY AERO  § 59 j,ton dtsliglisd OW filp® ¢ tc10Is0q S 1) B dzdzO W
gL &3j dzydo tsfyls! S OtOCIsjtodMmisd S {f fodzthfis ®DOdzidz® hj diAbzsEss
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20 dzj Is dzO W s dzg slsdizi YO B3 = G dizsB Odz' dz' n
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n O OS Isj tedelOlf deftp' Isjis@ dzP tzd j &3z § Jys jtccjdz HES 5. [
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[ i 0ddyd MSdi ¥ tctsfdasda@Lfids s ydz99 8 yoOmls! 1 A 9 fs
Md3j Mls d dzOifh'0 0 dz@ 39 ARO 7i7jAo jf. hL. Oded BOJ BOW j s {f dzts
MeCtcOlsd &zOMm! .

78°N ~A 7 i
~= fklr L{g

7
76° Nz, ~

74° N

"‘-Qf;rf’
£3
=8
72°N f EL
432, g% 2220022010
70° N j&}@&'@)ﬁ? § 4” —2011-2020
15°E 25°E 35°E 45° E 55°E

{ Mz dsE eshlstcOdnlse j dzdzOw | d 1L d)j dDpdessfgss ¢f) ©® 0 0
201020206 ®1 Ote j dzyj o s Bistej .

I loBatdtj HflsOo dzj dz¥ tsftej Hdzj dedz’ j (Bdasc tsdzj s

5 & MPORGABJE d@aclzMmls, MJjdsWBte! ) L O fjtedsH MM
T OEOCls ] bdinsid@ de j ! fjttdsH dMmMdi Hse Oded W .

74



v OB dzdhytc dH dzd j] BdesetsdzjIsdedj d Mmtej H dzP02 L O
2020C E®ded Yj Mlso j dzdzr j } K PWOSULYNG s Qs oW fud [ ;
YY0 GtcOHJ j datsd thdzthh Dmy .

[ iMmwy | B uAaP uAG S, a8 Gdi s Is' #.
[ O2 2,6 0,05 245
R & dz 3,7 0,05 34,9 0,02 288
R B dz 5,7 0,05 35,0 0,02 313
bockfls| 67 0,04 | 349 | 0,02 331
4 Jj dzZswet 59 0,05 34,9 0,02 341
o] Hdzj j 5,0 005 | 349 | 0,02 303
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ftoj HiNIsOo dzj dzO3. dz® tsd Mg di [ 4.4 dztse s fj L tsap® iyl [
1,5 Ay o ®BOj Hts 8, 3 Ay 90 gl fiddsj 3(4Mmdg. ate pf.d
[BhOW otcj o3 dedzOV dL d3j deydotsfls! vl [ " OtOCIsj tod
2003 s 2010 c¢6¢., O ftsMmdzj 2010 chtsj HzBRjsA tStEsLE
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sBh jadsdtetser d3d Isj dzn j deydw d3d d3j dzy{Cahaghentsdt) @l., 20Hd d30

[ OsdMdsaHte. , 2011; OVYanariohmaddTakdta2@2].. , 201 3;
TIIM, °C
©) B IS

1,5 22 29 306 43 5 57 64 7,1 7.8
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[ iNeBHBaOW L di3j dydeotsmils: w1l [ d ctOHdj dzlstse
BOCHMdBzBEOB & 2018 G. d dBddddBzdkzOdkd & 2020 @
dzj B' dzs o' W9 dzj dzts. toSER(ofYsO Isty lsizk3 jdkOdV Is 1 O datsqiOmsizd W, L
HOdzdz" a3 @2 @2919(Y 26A¥c. , sOCY | lsdj yojlsmw o odi
a1 [(Y 34,73).

76



