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1 CltsCMdCOdzalssds, M stsBdz’ &3 dzOS Of dzd 9 Ols ! |
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BsHj dzdtetseo Odzed j toj Odzd L s aHYSRRIE(Hybfif SofidiptPdstiide L
Lagrangian Integrated Trajectory (Air resources , 2025) ) . [ dzw
dz sBraBHd B » S ddBOldui MEdr d cdHttsdsd d1
O tcOo dzj dzgd?2 9 SO, sMOHC S0, Isj B j tOIskz
tcOBtsls] dMftsdz L 59 Odzd ! HOdzdz" § 3 Isd sMisC
HOdzdz" | f MO2I0O0 fttscdetsL O f SEBHT (1 ts@ts
KOMmMmder HdzWw & dzd 3O d@ Y HYd B dzd i) s o 6 ded@dz -
2025 HOdzdzr | Oolstsi3OIsdL qteso Odzgdets?2 d dzW¥ tste d3
Bsdzd ststcd dzc © otsHdE = tBI jCIstse (oRrRuy [ 1 [,

l sdzsy Jdzedvw, or desmdd3" § O L Oh sk

1. 1 0dBBdzj | or MGy MsHjtey Odzdy telskzl
Mtej H'B OMiiplryj 2 dz20 | jterdzj 2 [Bd BIsdj yojlsmw o
dqdzls j dzemMdo dese s MYy de Odedw EZcecdzv dzO v € A, 0
Hy MsteBydd wilsklsd dL Mdzj ydese s f sCtso 0O
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2. 1 dzw BOMMJ 2dz0 1 d > dzd 2 [ B[V [k gsjlsdzdst
CEiRf sdzj dzZsOR Ctky O j2 MejHr fsdmnts
Bdzts ¢ s dzj Is dzj 2 Bkj toL dztsIsT d oj Mmdas?2 ) g J
Ols BsMW j tcdzts?2 tclskzlsde) .

3. uwfitsmtss dHj dzlsd W d ¢ @y s dz® dzts 820 Bz!  dzt
fsmiskzf dzj dedw telskzlsd dz@ Il&zju©undsi€tsted 8 OMndrsj Q|
tcjLEzdz sOsse jj BtejHjdzjdzdY o OldisMmW jtc

4, 1 dzv 1 Ctsdzsedy MEts?2 ByjdSd L Octew L d
Cdzd BOISO ftlskzls! & d ftetscdesL O | f sfls kzt
stcc Odzd L s9 Ols B dzd s tsted Wz | jifddrdsots W ez # 2 %CEB
Wstedgdtolze h drn toj ydets?2 MmMistsC ( OlsddsmW j todz" 2
sBh Izs 1 Csdzsedyj MSzs syjdeSlz otHde 7 5
MBHJ ey Odedw o 6" BJ .

glsjfjdzz HBMlse jtodztMmMisd d OftesBOYdqw to

 siilsse j todzts M s+ tojLizdz sOIstse d HSC OL
sBthdtso OdzO L dzOydlsj dz' dzr s BOMMde sd3 H Odzad
 sfflstse jtodatsis! tsftcjHjdzjdd?2 telskzlsd o tsBi
Csdzlstetsdzj s € Oyj Milse O, O OBy j toSzE j ¢ az® &
B Y ZOB S OIsstedzsr di3d Mdzd ydlsj dz' dz@ &3d dMmyr Is O
({s t&t)lqleddtsyjdd 2).

l toj HiMls Q9 dzj dzdzOW 3 HdMMJ tclsOyd sdadats 2 ¢
Eydlsr o hOow jj dedL SCtsj] MtsH jtoy Odedj H& OF to

Ols i3s MW j toc dzts 3 otsLHER ], f tetsh dzO Of esB Oy
1 e Jtelsdets?2 sy dzg€d MtsH j oy Odedw tlskzlsd o
[ Olsj tod Odzr HdMMJj elsOydd HIEC dzZOH T 9 Odzd

ofmjsmMmMd2MCdr d 12 t]j c¢dtsdOdz’ detsav d Czts digh |
dLEzyd dzde twlskzlilsd:

A 14-th International Conference on Mercury as a Global Pollutant (Krakov
2019 ¢.), General Assembly EGU22 (Venc

clkls! o BdGipWjEnid By Beggs OMY j Cisr\e
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| M HE ZOttSH dzts 2 dz0 2 y dzts 2 CtsdeWV jJ toj dzydd ¢ ts
sdBdtcd d AjdzlstcOdz' dets?2 déLdde (6. .1 OtcdzOkz dz,

A IMmjesmid2 mM¢ 2 dz0 Iz y dzts 2 CtsdaW J toj dayc
d3j Is O dzdz* ) sCtolzy O h j2 Mtej H] & (v Jjtoj f ts¢
I esndQINGEHBOC ded U J ME B2 Csdeb 6 deydd
BsdzsH " R yd dz = M By HEZRZOtBHA dd EZyOmls
~dBdud MEts2, BdBbjnrmndsdtseduimMis?2 d fdhj
2020, 2019, 2018 ¢.), IfMfmjtetsfidAheadkpsd!
c| zsBOdz dzf | ftetsBdzj 3 ¢otCilsdCd -dzj lshchzls Ofpts
tctsy H J dzd W OCOHJBIJCO 1 d¢ sdzOW 1 Qo dzso d yoO
I'fnjtesmid?2 e sd Mmd &Y tsdzif 2 tdzjj devd g Cdgiizts H T -q
~ndBdUd MEdj dBJIssHT o 1 d§jtsydmtsefiyiuud] firpddda0 te dzf
(vjoOmMsfsdz? 2021 ¢.), IMmMjtshhmd2 mME 2
CtsdgW jtejdzydd ¢ X ddaW sted3sOyd sdzdzOw h C s5dzO dt
G. ),

A XVIL XV XIX, XX, XX, T jedsdOd dats? CtsdaWf j te
ZOEZS(Od.e 1 BXs 20 X, XX, XXIV, XXV 20z ydzts 2§ ts dz¥
BsdzBH' 7 kydder = ¢ltHdr § d {Stsdatsedyd mMSd.
1 OtcdzOkdz) ydsdzse d yd m¢ Ow CtsdgW j tod dzydw clt
dL diB3j dgj dedvw € dzd BOISO d ddMmEpORW j ter ¢ (2023

tdLizd sOIsr dMMmdzj Hso Odzgd?2 o tsh dzd o G tsf
{ 1FUFZ~ 032080004 ¢ [yjdS 0O MmjLtdde & &Mt
f sMmiskzt dzj ded v d fsmdzj HEE N jcets tcOMYf tej HJ
otsHsMB Btedzs?2 f dzsh OHd Cdz¥ yjor A ZyoOmls¢ ts
ftod o SHIBOISd ud MSC dn -2OEzBo gxe ) ( 2 sEEIE ST A
- 190550057 cl[ dCtotsdid tc: [ yd dz€ © fslss¢
fsmMszf Os hdn dL Oli@smMW jter dO § sHMisddzos h
9 LOCtWLdjdd] o jterndesMmisder » otsH toj C- M
2022 ¢g6.), slsyjlslk dg@& & st dzaf] il ic O&6 s (
OB sls’ sls 1011.70351.00002121 32000004 ¢1 Okzydz j
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HgdZzOBd ¢ d MtsHjtey OdedWw ~ddi3dud M&da o4"jMis
1 CsmMdmMisj d&s 98 BOMMJ 2dzy IstcOdznG tcOdzd y@esBIs I
Oz ks fdzets o Odadz” 7 toj Stsd3j dgH Oyd2 5 tsyj daf
sBl jSIte 5 cdHESrdBduiMSEdd S OL Olsjd
BOMMj2dz0 tj ¢ d Rtcl20h2 3( rciwlsd)fp) €O (ROXLR]
FZMW-20240 0 0 3 C o Sojtej dyREz dzd ¢ dHtsH d dzO 3
ftoedqiosHBf sdz/ L 89 OdedW, dJdzHEMisted Odz! dzr = Mmd
ANAOCIsdyui MmMed2 dBOjtedOd d dzd ydzl?2 ofifddX
tcOB BIsT fsdzcy jdz WOSCIsdyj MSd2 d&OIsj ted Odz,
dimMmdzj H cerOIsig@B &)L do f JtcdBH BEZYjddw Oolst
é dzlsy v, O LOkjdd o OMfdqtOdzsizts R dzMlis d Is I
sdBdiMmMiset BIsSH]jdzjddw (hmhd2Méts?2 OCOHJ
fJtod sBH2 R4 666 . -OazOaled B Y ME rd3 CYJ deldtc t ¢ 1 ,
Melstwelznddyd Msoaj Mt M jydodzdmsodd J|suv ¢
f jtod BHI 2200146 66. © o' BtOdzgdzg' » IsYs O dzOB
dimimdzj Hse Odzdw ¢ G jeteOWdyUUd MEdd3 € sstoH d dzC
594t o dzOY dz' » Ol @MW jtocdzr = SMOHCBe (41
103 fttse’ fdzjydetsets fs5Ctetso® (85 Hdw 1
OlsfzssMW jtedese s otSLHEZAO (210 HdAwv ] jton dgj
ftod toctsH dats 2 fsojtorndesMmisdets?2 . o tsps sstd | | ffotl
dzj f smtej HiNlse j dgdes] EyOMmlsdy o e OdzdL Oyd
slsB stc, fsHetslskBoa Sk d OdzOdzdL HtesB dzO Mts
sBtcOBtSIsCEZ tjLEzdz sOtse dMmMmdzj Hise Oded 2 .
ledzd CPOHEYdz" | tJjLEdz IsOIsT ttfftl Blsigd &R ts o HOd
tcOBSIs], MjHd dedrmn 2 MIlsOIls: d o )y EZtcdzOdzOR
el CsRBIdHEZ]j B = 1 ds, O BOCYJ] LOYJOIs] dzlstso C
dlstczCIsztc® d B J df fiHnd fiftsjOajlsf wlaflzdD.w  @49B ts
MistcOdzd yoOrn BOhJEASE dsls Isq 1€ Mdsedj, H j ded W, H wisd
MfdmMEO dzdls]j Okt d ftoeddztsy § dzdw . 223
dzOd dzj dztso Odzd 2 dzdIsj te Ols z tc dz' 106 dzon loftstatsdipstiaodz dz
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t OBtsls O d dzdz® ladafdifdasiaCC0Aey 4d fMtsH jteydls 23
f ted HMIs OB tz® dzdz® O - .

1l izZOG BH Otelasitistd : 9" Oy OjIs tMsBlz® B dzOG
fsHHjtey Sk, yJdadzr j] Mtso jlIsr, tj Cts5d3] dzH Oy c
H O dzdzts 2 tcOB SIS dzOz ydzts gz CtQALdS0 su § |5 gzdzy
ZzOyodzt dzed C OB B B8] MECsets yj delstcO® RrRI G
v Ols+ W dzj 4 Qo j dz j o dzj ; LO ftsdish ) tsls B t
tcj HOCIsdtecseo Odzdw™ Isj SMIsO ttOBBIT oMmj @Bz ¢ ¢
Csdemizdz' sOUdfd €d ez j sktej f ddzs2 1. 5. d
9" O} OjIls BdIZOGSHOtedzsMiIsd MtslstczH dzd C Od3 [ OB
¢C.B. dz stbtseohdtsolz ¢.1. d 1O0OHBSMMEdn
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1ol tvovw? 1 [i13rsuvdm [stuvrddzr s

L1 aAdudud fReddigd Wi MSdd MoesAMmlse O ok

[ bizdg)i = d BB ud M d2 -2 dajickgifdfls 2] edsHdyd M
[ JdzHjdzj jo O, ddjsnhd2 Olstsdidzr 2 detsd3di e 80 d
Il MlsOdzH Otelsdzr » EmMzsedw s tlskzls! wo dzw j Isfpw
Slsdesfipvdz & | kW jdz' n &BilsOdzdzse. 1 v OB dzd
Mo s2 Mlse O.

v OB d&ZdjPJ Csbtste” J] WdLdud MEdy Meats2mlso © d3
CtesmMdzOeoayjo, 1954; rtBtotsdz MEd
1 Ot O3y Isto 1 2Oy dzd §
] desls dztsfylssy  fted 20 13,54% ¢/
v Y jteOktt® f &zOso dzj dzg -38,87
vj Y jeOkte® Sdy jdadw 357,253
[ Oodzj dedJ Owtse Hted 2 0,0013 &Ry
VHj dz' dzOw Isj ff dzsy i3S ts )l 0,0329 y/
VHj dz' dzOW | dzj Cstotstf totso tSH O 1040°3d d3/1B
[ Cdmdzd jtiy s dets 0 d Is j dz' dz' 2 +0, 854 |
1 slsj dzi§@zr Oydd (@ 1 L g 10,39
l so jtendzsMmisdzetsy dzOIsw y j dzgd 471,621 G/
gl j CSlstc dL dzlznyj@JOL todzju A 254 dzdz
H4BHJjyOdedd o L J dzdats? 0,03 e/ ¢

[MtsB j dzdesmisd tlskzlilsd, Mo w L Odzdz" j mh Isj
sl Whdw s sipw  jJ fodsyjddid o Mmdmhisjdi I
fslsj dyd Odzz Hdfsdad | O dls o OltsdOtedilzs W st
HsHPd L t©OL dzdydzer 7 Mtsj HW oA dzg 2, dzQB ts ) s dzdf
MOBBSteSH dzsds o dH J (e0EZ¢C Y, 1946 sB zOH Q
fsorh jdeder d3 HOo9 dzjded j o3 dzOMr M jdzdz" =  Otetse
mMEissmis: ¥ ftoj sBtcOL 2w M 9 dzj skzydy ¢ Oter
Osd3smMWtg ted , yddej L MmMdzsd o tSHT ddzd d&¢¥B'" - H
f Otese tlsklsd o© otH] MtsMlsodvjls 20 &Cc
Cdmaz8Slg digss ydzts?2 Mmtej HT , d3d dzd B3O dz? dzOWw tOMliso
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o <8 twOMmlotstcd BsMmls Zofjldadayd B ls@Hv .C O6
fMss2 Csfls! 65 tldtsh jdds ¢ CdMmozstsHE, €
o' MsCdd3 LdzOyjdzdji d3 ftslsj dzydoOdzO dtsdzdL Oyo
MlsOB d dz' dz 7= d L¥Hg 6 0,296, 9%Hg s 10s0do;1%Hg 1 16,9%,2°Hg 1
23,1%, °'Hg i 13,2%,2°Hg | 29,8%,%Hgi 6, 8 % sl BN j ¢t MEH
1973), 0O OS] dLeojfMmlsdes BECtsdzs 20 Mmddzls

l ftodtesHj tlskzls! MEh jMmMlsoakzjls o Istejn W

1. §JlOdzdzdud M¢ OW Hefgag df lsiglsfojtedizO  telisdzfise
W dzW j Isfpw dzOd B sdzj | dzj Iskzyg 2 W s te dits 2 tc
tcOMf esMistcOdzgj deds 5 ofMmjdigk L j ez " Otclz.

2. 1 iBbtecOdzdyj MCOWw twlskzls! Mt Mmilsjf j dg &
ftej HMIsOodlsj dzv 3 CEBBwsEIWo kszlshv ( HQds
nZctedzOVY tlslzls! ( Mkzdzj &3O) .

3. [tteOdzdyj MECOw twlskzls! MmMts Misjtfjde 8 s
tclskzlsd HJ dzW Is-HgRO® FHgRY §f T HiRc RO dzd yj MS dj tcO]
Colstste’ 7 GOH)S oddgERdidiz] tsdc X0 dzd ysjdiE €, d jls GXdedj €
dzd IstcOls ddzd cdHtetsSMdH. 1 Od B tsdzj J n OtcO¢
MsjHddzj dzd?2 tlslzlsd wodzws Isfqw Bsdatsdzj Isd dztels
(Zhaoetal., 2024).

RMY tsdz’ L tso Odad § , o' MotseBtyHjded] d ¢ ted
mMejnd, dea ¥dLduimédy, ~dBduimsédj d bt
f smdzj HIMlsedw d3 H dzw LHBStetsg ! W d EwiLodd3 c
Organization, 2021).

12 vCMdudsmls: tw©lsklsd

dpBMtds sdets ofj Witttk twlkzlsd ISt fijd ydz
Wstgdstelszlsd Mo w2 Mmlse j dzdzO tOL dzOW W Oted3ts ¢ d dz
f otsypeinhofft 2012). 1L Hj2Mise djHPO)! dzff Ry olzts ©
Hy MlsOBddzdL Oydd daj tco des?2 MmdMmilsj d3r , dzO dats iy
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Ho lzrn o Odzj dzls i)  fgls Enkpeiias § dz' -84)dsdc gz § Odsd ¢
HILOSCIsdoaOydd W Jjtedzi dzlstse d ko Jj dzduyd ded® {1
mMfsmMeseMmMlsekzjls tOLtkh jdd¥ odzzlstej dzdzdr BSicG
stec Odzd yd Mm< =2 BB sd dzteIs z Is ( Me Hg) tsls d3d
Y J dzls tc O dz! dats 2 dzj tco dMds g Mk s dzO f totsc
GJ BOLBL dzyj WoOdzd ydi mMSd2 BOt! jto, Ylsts ftodort
stccOdzedL O (Zafar et al ., 2024). 14 Mhdissl
ndsS s § todd3sd dzj dad J 9 i ssemigzl Hsdgjug) dpts A J
MssBOIstsdiztse d W , L sdzslstsj tej BtowW dzOW ff tetsd3” h
mMjdz MEsds ~AtsLW2MmMlse J ( UNEP, Physi cal
Environmental Behaviour, 2024).

) OlsBBsMW j toj &z sEydd  Oter to kg Is By
YyOfmlsdydzsts ftcjtsBtcOL SO 9 OW fiy! o dzj St G O dz
dzd st Odzgd yd MSdd MsiHdded dzdWw tlskzlsd dzO¢ Of d
BdStessice OdzdL dziso  IstcOdgm W s tc d3d te Iz ¥Tladneve Oadzd B B
ftsd Hddej dedw . [idss’ O dad pjEpSQVd3Gels f j tof d3f " Of Is
zO¢C Of dzd @ OW fn o ICOdvr B d Bt ftcH
yJ dzse j € O. s0Cdds tBtOL 53, HdzZv OlsdismW j
W dzv ¥ Isfyw HEY)J, f@ted dz¥( iestectostagiiuij iy IMelg) Gableet’
al, 2024) . v O¢ CO¢ twlskzls! d 44 MmMtsjiHddz d
s Ofmdesmisd, dr MsHjtey Odzdjy o Bl jJCIsOa
vOBdzdyd 1.2 ftededwidddd O] ¢ P teditsstc BOIs d
Mtsd v d dzjodpce), v jladldz j o A

s OB dzd O] HE-mstizsmisd i | Ctdeyj dEsteOydd
SCtkyOsh j2 MiejHr' .

s BshY j JBHlO otsH | sH@Is! j o Ow, t"BO d
ISl GBI jCbtY f§tojthdshsdo } sys| ¢ttt
i meqn |B BBRASLY2{ sBi jCk$dREo ) [ | (Hd dd
1T sk D 7 @OL @O deds Cbkd Isizitclsiame s¢ k¢ /  Sdh dz o

& flc, BE/PHd |psHEBE 5d L 560, dzd| o HsD) * *

0,0003/0,00003 0,00001 0,0005 21 | 0,31,0(0,3/0,6)

l bd i3 uOdediz! ddz 212. 368BBJCOL € 296, 2025; ***1
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1.3 t skl COC cdztsBOdz! dz 2 L OGtew L

Il ftedtesH] lskzls: Mkh jMmsokjls o ttOMMmJ)
Gstedz’ » YStESHOR, dddzj tOdzOr d tlkZHOR. 1 f
Ctstej -0(,00V3BE/ €6) d MsHjtydlshmwy ot ddsc
COzsdizy &z2 d ftetsyfd temtsedr e dig detOlsids'e ko j d
tclskzlsd, O IsO¢Yd Jd MsHjtey Oddy ot oMmjn
f sk dzj dz2dd d tOMftcjH] dzj dzedd telsklsd B
UNEP ¢cGlobalMercury Assessmer2013 (UNEP. Global MercuryAssesment 2013)
B' &z ftej HMMisOodzj dz G dzsB Odz! dz@ 2 B OdzO dzf, sls
Odzlstesf sG j dgdets] otsLHj2Msead] dzO tCtokzy O h
(tdmezdese 1. 1) .

Atmosphere:

500

nnnnnnn

sssssss

Intermediate waters:

(%)

t dimzdets { Bilzsd dzj deadz” 2 G dztsB Odz! dzr 2 B O«
lted ki uOdzd | §JOYfPEteizz: COL Od o MCBCOR ftfhdj o
ftosyjdalst ® MCBCOR ftojHMmMlsOodwels Msets? f-lPHY s
HjWlisjdz detsfylsd yJj dzso j SO ) HBsOdzstetst ts@ j dadets @ 5
1 smiskzf dzj dad | tols Isldsdiztsdn d Bl digs s | talis d dzH 2z My |
o j dzd yd dzts iy ZO0 450 %. Il mMdzj ummsoedj ko jd
FojdzduydeOjlsmw d Htsdzw tlskzlsd, MOYHOJ dg3ts?2

1 smdzy wWHO 1 Ctsdzsedyj MSda € Ols (fiplOtezin ,
Brdzs fteddgvIsts g jdedy 5 sHYdmMOdedd Holkzn
d wbtCetd &M 2, RZO Gzt Odzdd S BiIstste’ -
Codzstesdzw MsH J ey OdzdVY e Odzd yd MSda d dz -

ftsjHddaj ded Qe tis@Hsidj  fREjHj. 10 Cod¥ jtoj da
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2013 ¢.) fBNEPHSSRA@ OEjtcOB SIsOdzO d f tod dzv Is
s tclgNkilsja mat a Convention on Mercury, 20
Yy dzse j €O d Stk O h j2 Mmicgehcsistc®dds s ©
[ sCEdgjdzls sBWLTM9o9aOjls MsCteOIsdls! f tod d3j daj dac
¢ 5 dzls te 5 dz LO JJ MH J ey Odzed § A3 o tc OL dzd 1
ftoj HEMBOISKEdo OjIs oL Oddidzr 2 B d3J dz L dzOdzd v
tclsklsd ddzrtels Mis] Hskdajzdgdd® M 92 Is@GY HJ ,¢J BG to
tcjtftejL jddsOlsdodetsets Bsdelsstcd dzc O kietso dzj 2
Gtezf f O d2OMJ dzj dzdwVv d SC B sdzi dzlsOr Etelzy (
fzdzh)ls. 1{ smMmd2MmC Ow A j H jSedgedjvdzyfdts H @4 COdBEE
tcOlIsdW dydtese OdzO.

14 rRffssydzdSd §ofhiskd dj ddy tlskk

ITHjdvsl Hoej Bd hdj ckffr dflsyded
Odzlstestf s jdedzr . vOCH] ftoddawists orf Hj dzw Is!
COCL BBMMd™ (uvOBdkEwd OBl E®) ddzr =  fls
0% s BN jdt fshls k2 daf MAfek60®ls & Isdf js Oea®bdas §i
fedicHYisMY dz® HBd* fodesHdy & dfMlssydsd S t

sO0B dZd |@MEsYddCd §sMsky dj dedv telsizlsd

1 dtwwoduydz" § dMmlstsydzd l ssted ff figls 5 ydzd €
l od oS H dz" | b dzlstetsf 5G4 dz¢ t # d3dmMmdw tcOdzj Hg
lEdzC Oded yd ME|r sB"™ yo L sdzslsO,t 4 3dMMdw M § 5o j
OCIkdo desfls! , ez d bsfdde(f Jesotsets ¢ j OdzO,
ftocdtesHdz | f|ftesdLotHMlsots (Mdzj ydesets ftsCtetso O
orojlstcdo Odzd|yJ a3 dals@ ,d tcOL te|teOMIsdIlsj dz! detsfilsd d
fstesH, JMisj|telsklsde = d3j Mistst
HjcOLOYdY tslsnitH’ tlskls: ft
ftesnlkzCydd, My
Bdsd30MmMm" d fte.

It Byj detsydz &3 HOdzdz' d3, tsBNM 2 4496lS/ jcds HY
Csltster 7 tlskls:, fsmskfdoh Ov ©ls j flsj fdso |
O kO Odzstetsif sc j dzdz" J§ 9 s fotpnizS df totff & aslsi t ts dg™
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telskzlsd, CO¢ s ftodtesH dz -, s¢ d sl O
Hd Of OL 6200 4sU{OE~HGlobal MercuryAssessmeni2013)

t skils fsmiszyf Joh Ow tsls Odzlstesf 5G|
fjtojteOMftej HjdVISs! MW 6 Ctikftsdzj dzlsOdz Mmtey
Odzstetsf 56 j dzgdz" = o' B to s iy WBEP Mads BathncePrinGpisedytsl fr) W
Exampleson the Process Sectoraland SocietalLevels 2024) tots tdeMsHzs
fsmMiszf Oj s M daj sydh j dede” s o' - tEs G lzlz l3d 6 G
SMOYHOJ MY dzO dzOL j dgdz" § MdMmilsy 3" ( Xte304dn Is
fesmMiszf OjIs o ocOWO[ sttty dztsbiz o' BotsMC
ftoj Hf tedivdsiRdzts S 1. 2) 2R 0 Giffts fylsistiyy afh d = tsis
MiSClotsdlsO0ld s o BeazshHty%jo BB O0dzj (d
35% o dBsteM BR 99 wiHsjdzgdzr 15 Bls dzsok dd MBS ) %

{ dMEzdzE§ O BsMistcOdzj dzdj tlsklsd s ot
Cod3f sdzj dels Os SCtoky O h j 2 Mt H

15 t skl 9o Bl jCIsOr BCtky O h j2

1 5 H O dfobristzt 4. |, 2018) shdetseo dzr § 6 dzsB O
9Cdzs yOs s OlEsBYIdzEL | Gk MjHlz (o -1QIDMIs
srfg) d ewtHd j { Ctsmdmisd P WEydhp. deited s Cijxdd
tclskzlsd, ftosyj M’ stcOdzmMW stcdkOydd dBjyHE
Cogf sdzj EsOR] SStky 0¥ h j2 MsjH' ftoj HilsOs
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Atmosphere Hg"(p) Processes Perturbations
.................. . sy [nter-compartment  “\» Emission change
Hg"(p) Adsorption ﬂ Desorption ety Intra-compartment *No Climate change
1
Hgo(g) - He'(g) Hg“(aq) Land use change
Hg'g) : 4 Dispersion and transport He'(p)
. ‘lg\idtlion Reduction = ’il P Hg"(p)
Hg'(g) . g'(aq) Hg'(aq)
Hg"(2) Hg''(g) Hg'(e) Hg'(g)
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and legacy |' exchange Deposition
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MeHg(bio) and retention Aquatic: Ocean

tdmMezdzs € j B &8OMYtej Hy dzj dzdd WEsted3s telskzlsd dsd
Mmtc j WObristétal., 2018)

151t skls' o OldsmY j ]

dlszssmW jtcO® wodzw jlsfqw otcj d3j dede" d3 toj L J to:
M2 GMdso dets?2 ks Jjj tOMmYf tctdink RBabkizmjedzd j
1999;Lymanetal., 2020;Shahetal. 2021). | Olsdismw jtej f
Wtsted3" tclskzlsd : GOL stsB tcOL depY G&MIz) dzlsad@sLd;
s8¢ dMmdzj dzdzO ", clEPB) HHOsteB Jiotso OdzdzOW  Is o)j te
(Travnikov & llyin, 2005; Pirrone et al. 2013) . ] Ote”’ 1R o3,
W dzw s Isfpw &zOdB tsdzj | tcOMmY totslis tc Odzj dzdzts 2 \
fesHsdy dIsj d dsfyisd x dLded It §Q Idedfecipiiiftdalj H
GdzsB Odz! dats? | O s@iEssifigiteljte § 15 ) dgtsup) dE@™d =y @ffn) Isw
ftesyj MiMtse ftoesdmMrtHdl o ddydajdz (stetsyf tsfy
MstcOIstsMW j to ) BMYEs jorfigils2s YQ Islats MW j todzets 2  tcls iz |
YydtejLr btesfduyudméd?2 GCtdojSydtsdede 2 f sHI ]
yqeCzdyyiddmezdzsS 1. 4) .
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Global tropospheric Hg budget
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Tropospheric Hg lifetime: Ha(OH)»: 19%
5.5 months B-'H{; OH: 9%

7.9

03 1.1, W'
W 18

Geogenic Fires Land+snow

/0.8

Ocean 2-9 3'9

4.8 evasion V¥

Anthropogenic

tdMzdzE § dzB Odz! dz" 2 Istesf sMW j tedz" 2 B OdzOdz
sSCdMmMdy BAMISOdetso dzj ded W tlskzlsd o OhshBtalfA0313 j

lteddzi uOded i § OfgiimMzdeS HS stetsMmisd s &y mndediv tclsizds@L of ¢
GdizsB Odz! dzf dzgd Mitcj Hdzd GsHiSo ™ o3 L@ yYJ dzdw &3, Lk

RELO BdzdLSCtet tOmMYf sdztsy j ded W ¢ tsL tsdzt
sLsdzdtetso Odzad v, Wislstso simis Odatse dzj dzd y¥ H o dadL
dL d3d toj dzd W fsCOL Odzd , Yylsts yjd3 or hj s Is
Cdzyd dzstcOydw GOM d, dzOBsBSSteSlS, YJ &3 B dzd
Csdzyj BSEMYydWIsts BSlstcOy O Is fsoc Ol tsate’ dfiPisylsf j¢ |
sBhjd MtHjtl) Odd] tslisidaflzr ds.fls © jelsit s i)W istind
MsMisOo dzv g Is ( 3, 19 " dy" dnlfdh jOs,HIgG. © o ¢H.] HHPL OISt
MtsHjtey dls HY tsdzde dgjlsdiz Isddts  Ou, B flsS fifif. ] todats ] o
(THg) Mtsmils O dzv j Is Shah &b al., d2pZwSaifdopez (et al., 2022).

[ olzR o Odzj dals d&ZOW dtcldddddzls ' (,Hgho W L OdzdzOW p) iy Isfod3j
CtcOLHB Btodzj | SCtttlStj otejd¥ ydLdd o
EHOdzw s Isfpw dL OldismW¥ jtor M (LlieOMNY j tcdz" dizd

[ skzls 9  Ols Mm% Qidz ©ls dghfPW j tor tclsz s
mMf smtse Od3d : o dzO) dzr &3 ddzd MEz=addz tMOX H | dz
or asHWIsMw f tcOLdats?2 1 WW jCIsdoadatsls: 8. wlz:
ftso jton detsdS d IsSCARE* (Hyin etal,, 2018; Eyrikhet al, 2@ 1) . I
MotcBdtoetso OdzgdzOW 2O Iseo jtcH' 7 YyoOMmlsdyos, IO
mMertsets d o dzOy dese s MO HJ ded W . vo jtHT j
fsojtorndesisd LOctewLdwshdj ojhjiMmseaO, o
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sMdzats o dz' n L DG tcOls dizg figV jdag r . R n ftcd dz¥ Ists
Cdded sdud M dd3 HJ OB steOxB: 5 dijrHzf @) IsueOsimts ddg)
Ctokzfdr J yaAsdwdodfj stesdz tsls 2,5 HB 10 d3s
9 twjLikzd OIs] MYyYdeoOdzdw Ekedzw (i es tstf fiad 2 @
o' 9jlstcedoOdzdd ctstedz’ » YBtesH, Htod Mistesdls
hilststcdzgse d Is. H. HBHJjYOddJ tWlskzlsd dzO d3d
Clzt dz' -, ofmMdzj HMmlsedj BB hj2 dakshonHd E
gqdzj v Is BOdz fipte @LjlA i jdgjOs Is dzO0  sHMisd dzOs h Iz
gz ¢ jtej desmdIls: Mw &O Btsdz hdj tOMMissw dzdV
sMjHOs s eaBdzdLd s dMssyddcO d dO Btsd
CteQoa dlsOydw. [ HA&OSC 5 ¢ dzts B O de' HdzE d3lzy Offnjistef ju
MM Misetse Ols! CdzdiOlsdud mMcdd ftsyj mr
(Jiangetal., 2024).

]l dzZOy detsy BMOYHJjdedd MsmMsdls dL HolkzA
orfOHjdedj, 9Cdzt yosn jj kdzOo dzd 9 Odad jte tseyQ Lir
or d3 a Odzdwv L OGCdz¢ yojlsmw ot oL OddBsH ] 2MIse
f setcOdzd ydetsdz Mmdz=3] CAis Ayl f 8o j t6ldztsMmisd ) .
CSEHO OltsLtsdzd d cOLT o btesftsmW jtty o
9" fOHJ dzad W Olsishy J Odz'tedsL slp@H Hszd kx4 MW
Mdsr 9 O ls L OGtew L dgwe h dj o jhjmMmsa® M o]
or oHVYIsMw dJL-fBeB®RRUwPESod s otcj di3W tMOH'
sMjHOE IS dz20O (o jtemndzsisd ots otcj dZY HYH
5B dzOS On d ftedStej f dzjrdbyftydzjCH tSoOlgWads] tSYfrOHHffL
o zOY dzts] GMOYHJdzd] MsTpls@dsdfw j f sHs F @ H g -
o9 sSHPrestbpc& Gay, 2009). uv0O¢ MHB8HsOa&@y gets | B 5T
f sMmiskzt dzj dzdov  wellstdeidsydO s h Iz & Mtcj H Iz, dsts dzd Is ts
OlsBsMW¥ jtedz" » tMOHECOA Wodzw jlsmw dzOdB 5dzj |
f smis iz fHgd dzd O Is d3tEMigdiejalg 2016).
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152 sklst © cdHtetsMW j to]

]l SHdZOVW Bt ystw this MiseO jd2v jifsdz800OHdgw W fj!
CdzsB Odz! dzf d3 toj L j tco ZOtetsd3 (Mostenkoo@Eaghkina,d2016)h d
[Bhjj Stsdzduyjmlsets telskzlsd, MHjtey Oh j2amyr o
450 BBrMmMftcj ddszh jmlse j dzdzts o ¢ jOdzOr), dL
dzOr sH d Is yls R 60 j0stsdzmiIstcdtelz jIs ko j dzd yj dedj ts
fjJtcdsH O @fistétd.0, 201(8) . 1t ttyj S Od3 ( Koc
Hg o ftoj mdese sHdzr J {8002fRJOPIs jlsr ¢ HiHs M ls O 9 dzw j

s thdtseo dz"-#d B uJBSd BB W stc 3O d3 otddsHzAsRd  tls d

1. Jlirejh jdadz | st Odzd yd M d 4 ( 3§ Isd
Mejuddaj dedw) d dzj seeOdduijmMSdj ojhjMmlseO
oLodMmd ddd ~dBdudmMSéd MeowL Odedz" § M dad ?2) ;

2. sbdzaztsdHdr j] d Stdfdzj CSde" j] Mtsj Hd dzj ¢

3. t OMmlso tstcqd Gadas 5B td OL dz®O dzcfc Bt ds + dzjHItc ¢ O dzd
stce Odzd yj MSdj SCtddfdzj CMr thskzlsd;

4, | MmMtsmlsOoej HEddzr n» tSlsdzsy jdzd2 (lsizls«
Yyomlsdyorn, ddzd tOmlsetstcj dedzr | © ¢ tstetseor o ¢

l otHBtsj BBOr HtsdMmMrtsHdl Bid "2t jCACAY K
sO¢dr C€0O¢ ®BibddzdtesoOdzdj, HJBIIJdzdtese O
mdaddyud M oOow OCIsdoedetsmis! twlskzlsd o ftodtotsHd
Mtstes yd sdzdzOv My smssdzsmis! MY smtse dzesmls!
Isj BB j cOlskzterdy fMhuzpsG®dzr oM jMise, ¢ dzdzts
fsmiskf dzj dedd tlskzilsd o ftocd toctsH dz" j 9 tSH'
o BHBMBBIKLO oatsHdMsets tsBI j CI50O.

A 1S to d3f telslzls d IsOC Y j Bts y dzts teOL H j dzd Is
stccOdzgdL BORBd d BIdHSMisEZY dmjisB(dZzo Qd 8 @ s
d Bds&kOcddWdcoydd s §q"jo s@iswpjsttef didzOt
telslz 8¢ dzv jeladiplj j BdsHBMIsEZzY dets 2, ftsi stsdslz
t ster B sdzscoMmisoa © " [ B ko jteyxHjdadd dztstcdzOls
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tor B tsn 5L Ws2GHHs oL ddgdlay j dzd v 9 bktsds ydmdzj detste
Cdzyj dzlstcOyd 2 L Octew L dgve hdn o jhjmlse
e BsatLW2Mlse jdzdesets L dzOyj dedw " (1 tedC OL é
Pteso ded MisH jtoy Oded W Is%ed dzb - Is Bils Qafyerg gots
Bl JCIste twrBtcaLY2Mlse j dzgdese s L dzOyj daed v
W s tcdze . [Bhifteddz Ists, Yls ts ¢ oL 9 J N J da
mMemt j dzL Jlecso Odzgdz" | © otHMsEB flstsCj Iso j tor
¢ tcOMmMlsotcj dedz’ o3 fitsteZOHI B wintej L udbsdsdz Istc
lreg/gdzy tlsizlsd, fils Odzts o dzj dzdzOW HdzWw 9o fSH ¢
L dz2Oyjdedv, MmMMmMisOedv jls 10 dze/ dz.

1 ts HOdzdzr a3 d3detsG tsdzj Isdzj 2 ted ¥ d d3dats 2 G
| sMikH OtMmise j dzdzts 2 dzOB dzt HOIs ] rH s IsBj Isqd T
L dz2Oydlsgj dz' dzOv dzj sSH detstetsH dztsfyls ¢ fMsH J toy Odzd
ftcdtesHdg = Lisdz { sMmMdd. stdj2@EtoOogdd GisH
L dzOyJ dzd 2 dzd % ftcjHjdZO B dEOtlzY j ded W o
ftejor " OsNdn HSds do fugldipled e Le.d redzWf jHAR(@dfmis
6. Ctdgyj dzZlstcOydd twhskzlsd o MIsOtsdPEz d&Q,$ ddL d
0,01 HB 1,5 &Y/ {dstssl tddtc ol iR 8@ gdzAdz d
(ftedlstsS [Bd) ¢ Bdzy dzls tc Asyxfog igils ZHSH O foGRLtas dfj
br g/q® 38% ftctsB. 1t Mmtse toj 34 tlzdeh dzls dadzdz
Csdzyj dzelstcOydd twhskzlsd o ftso jtondetsfylsdzr 7 o
HJOf OLtsdzj: tsIs 0, 13 HB 1,76 &SCec/ dz, ISt

I st YW fodec jHdP dzdz o3 BBy Y HEZ dZOtesH dats? G tolzt
Wsdeso ™ | ktoseoded tolskzlsd © otHj Hdzw dzj L
MsMisOoi@w sdlss / Iz (t Isklk!' @ 1 CtszsedyjmMedj Of
telskzlsd o dzi Wddz' Istctseo Odzdz" = 5B tgsOQdg@HA CORH ¢
gL d&3j dgWw dztsfp? o h dtetsSdr ftojHj &zOR: wls 0, 1
ftcsBOr dzgj ftojor hOdzts 3,0 de/ dz (Ch®tel at
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153t skzls' © dzOL j Bdz" = MdMiIsj &3O~A

]

) ZOL j Bdes?2 MtedH] Stelkfdzgj2hdi fEzdzr t
fco j o desfnser | disH j dzd syl dzde O Is Mo toj d3g
stce Odzd y4 MS d =l OPOYIBIOEMH @ 5 Owi t z Obsest et ah, 12018). 2
stsdzd yd mMsets telskzlsd, dzOC sy dzj dedetsy o 9 ji®50dz]
Isr 1§, O 9o &Jdzfis@a:0 dztls2ft.d +{ Istsd3 dzOB dzt HOJ
MtsH j oy Odedww e Odzd yJ MSd MmMowL Odzdzs? tolslzls
fJtecdBHO HE dzOMIs WA (fdefiz dattelj dij.did) .dzO tddb L Is
Odzstesf 56 J dzdzOW H jWIsj dzt detsfls! jz H(oASMadBO €Ctts c
1 syoe jdedzr 2 ffsCtotseo dqetcOjls 90y dzze totsdz! o
SHdB2 MmMistttsdz |, fsya © d&OCOf dzdo Ojls tlskzl
fshiskzy dzj ded v telsilszff Memdidtets Uy fPdentedgd § Mmdztsd
szl smMiszf OjIs ftoj ddgzh j Milse jdedes L Olsdzts
94N jMmlsotsds, MsrteOd j v o o jwidAFipdid St
Bddzj cOdzsedyj MSdj Mots2MmMlsa O ftsyer odzdws Is
tclszlsqd.O RsIsEets, Yl st QddfrikgRE i o J ¢ 5 Btste "
o' MsCdd3 MesHMisoasdg ¢ dodzOdz telsklsd, o 51
¢ d Mdijotled ju ©OC ¥ § tej OC yhMHd$BM ff tigas eldgf v e 2 ¢ Is
0O ¢ Is Badfu$, Streptomyces R L d3j dzj dzd W ) & ¥s e Oksts te] Idrmds(ds J «
otsmMmisOdztso dlIsj dz! dzf 3 Y sIsj dzydOdzsdz SCtolzy O f
rdBdUd MEdid sy MMOdd i lsaf daffetes-d dadizl v iy d:
ftsHO jtlca OB IsMw BCBdzt 3 % tsIGwdekétgl., 2AR0;Satmdet .
al., 2024)

(o8]

154t skls' o Stdsm¥ ]t

stedtsmW jtcO wodzw jlsfqpw yOfmlss ¥ dzOL j d3dz’ n
LOdd 3OjIs 14,2 % §dztshOHd o jten desfisd
(1 sdzr h OV tesmd2 M Ow 1 dayd S dztstf j HW. s tcd
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o' Mz Oj v jo sSECHdEHdgiscts HB Bz Bo toj d3j dzdes G 5
syJ dz¢ O ds, 597 IsT fn. Is twlsklsd o d3dzts ¢ ts dzj
ftcjo"r NOjls MzdadzOwdzr §j L OJOM" o OlsBsmW J to,
Emzsoe dwva CdzddiOlsdyj MSda dLjd3j dafjdell2dztdls ™ Is Cir
tedmMC orMmMotsBBYHjddWY Ists? d&OC Y dzj dzdzts? to
LEsmdmisj &3 d ke jddydddY o' dsmhmO M Hddy
(Obrist et al., 2017; Schaefer et al., 2020).

10 e jtondesiis: dzjOEdiEsipts dijts Sldagsoa! G 1S fif O
s¢dMmdzy dzdzOw d MtsteB d O ofCaigdissy dzOtel 1O w. L Rz
OsdssmMW jtog JJ MOYHJjdd] Yweodw jlsmw L dzOydKk
MsteB d tc s 9 O dzdzts 2 Wisteds tlskzlsd ftesdmi OHd ded
d® ¢ s dzj dzd § LOctew L dvehdrn o] MmMishlsg o dz@ g
fsdzvtcdzr = Wjedtsdzse d HEYW Gjedtdtse M kM
rdzv o MsGdmes NPdesls dz2OBd&zE HOJ SMY SOC 5]
C OlsdtsmMW j todzr j M Isdw d firdd g Mnjlsdad]j Wdzdzts Is 12 Idsoft
ftesdmMaHdls o ojMmjdedzj §j otcj &3 o ftedstc] )
orfOHjdedWvd3 © o MsCdr N d tcsBkOEtalts B04Bkffen s
etal., 2008;Douglasetal., 2012;WeissPenziagtal.,, 2016)4 sB " Isd VE AMND o f
fsdzVv tedets?2 o j fde Isj Mdes Mo w L Odz fn wo dzj dz
COsOdzdLdolz ] @3dsets BB (Is. j . Hg ot ot
tcOHdOyYydd fJjtejrtHdls dL MmMlsOBddz' des?2 {1 dzj B
ol Ocdtolkzw M O cljzdpAsdfyf’, daH iy OMmisd yoOnr diste

¢ dzO dzd L nddBdyj M sets MsMlsO©oa © Mmdaj ) dets ¢
L OGtewW L dzgj ded v € tapiAoiHOF ChigjoBentigdjahd202q . v Mists?2 -
Mded Y dz" 2 Y sCtetse Edjtejdedzr = d o fsCdn |
MjLrsdzdzr § (LO Ldddzd? fjtedtsH) R OttOCIs]j tedHf
2O dL Ezyoj islz¢ Is jColsefksl@BR)chsls | &f qg@a d o (dzd W ded ¥
fso jtorndasisd dz0 L OctwW L dzj dad j dzd 3 dz@ & d fifjycfids
ZOyoOdz' dzr » kfmMzsoa d?2 Wstodddtotso OdadWw fydzj ¥ dzts
fsCtectse dzsy dlsmw dz0 Mkzalkze e jtendatsMmis!
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ZHOdz] dzdd s GtcOdzd Yy’ tcOLHJ ZO dBscebkzls BT Lk
yomisdyodd. [ mdzd xdzisy ey dzdzd § OWtsa " 28 ¢
pdzdwdzdj HOYJ dO MO § dzddedy Mmdzsd Mmdzj
fted ByJ dz¢J o dzd W dzd v -Gtfctizrddiplisch dz@zO" ditiz] sl R 5
fsdizd B3ts § sdzzygd dedw ddzlsj ctcOdz! dzr = L dEodzy jodi
tcOMY tcj HJ dzj dzd J CtsdzyJ dzlstcOyg 2 MdzBE B W kel &
(1o ddz® d Hte. , 2018) . t skzls COC dzj
fsHo Jtoy J d&2O o jlsdC Odz! desdzz ff jtej tOMY toj HJ «
fsmiskzy dzj dzdj tskzHd MNsfiOocPBd o ¢z &d T dy Hd
fpdzsw i3, d §jtjwoOmMftejrjdjddj Jji WVstd,
ftotslsOdo Oded W . sO0Cyj ByJ dz OCIsdode § ftets
ftiosdmMroHYIs d@BiYHE o jtordzddz Mdzsj d3 @) dzfp 5 tets 1
tclszlsd, - dkd miNdagvés Petroy 2015;Petrovet al.,, 2016;Bishopetal.,

2020) 1 M4 G 4dtd ydmdzj dede" § GJtetsyd MM’ tc OL dzts dz
MsH j oy OdzdwY tlskzlsd o Istsdzhj Mmdzj ydetsets s
fseo jtorn detsMis: Md BsMlsdg o doj ¢ d sdzOdz! dz' = i
ftoswodzwiss Mw o tcOL dets?2 Misj § J dzd . 1 51 Ists d3k
sftcjHjdvehdn dL o3 daj dzd J fMtsH j toy Odad W te
Wstedsdtelze h dr Mmdzj ydz@ 2 fsCtetse, ftced dr =
L®WOYj 2, dqazjehj?2 hhdtesits] ftOCIsduyj mMEitsy

16 [lettc ftese, d&jlstsH' d ddzmistclzdzj dzls © dz
clskzlsd ® GBI jSIsOR Sty Osh j2 |

161 setste ftesB d drn ftHEtltse C

ltcjHBIsotcOM jdzgdj L OGtewW L dzj dzgdWVv tSBteOL Yytso
Wodw jlsfw  SHds2 dL MOk 5 Btd hdi  Istl
MlsOd&S do Ols! MW ftod GtjHjdjddd tlsizlsd.
tlskls! ¥ o otoj B Skt qsd: § iy GPB W czs daso



31
dqdzd ~RteOdgvh j j mw sBBtckzH o Odzd J H dzw slsB &
fsHeBBIstso dzj dzdzOVY f sMkzHO HEZYW GlBttt® d ~to
tcj O jdzlsr Hdzw SCtsdemMjteoOydd d fHtesBBY SHEBIS
frdzz, OlsdiicsmMW jtedzes] LOctwLdzjdedj, © Istsd3 0
O OS¢y MO dMmMmdzj HisO Ols j dz CO¢C dmbstsyd
fsHetslssadls: d fttse jtedls: §osMmkuk d ofMmj ¢
slsmMikzlsmMiseod] tilgkditse SO LIO@GeW . dztf tetso SH J Is

COYHBR 10 M dMfisd LtoOdd] 3 - tdshls!
OB Bt OIststedz’ 2, - 5 izt ) ERA2Mettmg B81g, @£921zC 2 o d

zodSCBBomMEd, 2005) .

blsBsMW | tede” 21 devsLtmtfztEj H j dzj dzdevis Zig§ H jotc ) Dlst
dmMfsdz L k¥ ls §OMMdodzs § ddzd OSCIsdoeodz § d3j Ist
tczydzPrd )59. 8%, lB® [ [ L-3:20@BIJREP. Atmospheric Survey
and Analysis, 2025).

1 o d fOmMMmMdo detsdz 3 stsH H dzw dss dzd Is s t6 C
mMee®@jlsmMw M foBkEsh & fOoMMdodsects fotsB SIS
OsdismMW jtoj JMmisjMmilse jdedzr 3 SBtOL A3 BJL Mt
1 sfpdzj MO BtejHjdzjdd] Hg fttseotsHdIlsf
ftesBtstslsBtstodzed € O dzO 3 jtfislalgts dfffilpfy iz Hoiasso Qidgdowr fi)
Hj d&zOs s otsL disy dgr d3 tsHdzso toj d3j dadz” 2 Btsdzd Ists
1l jtodsH tlBtstc® ftosB MtsMisOodzv jIs sls dzgj MGt

) Qo lstsBOIsdL qietso Odzedetsdz d3j stsH ] OC Isd o dat
OQolstsBOIduUd M¢d MseBdteOjilsmw d dL djtw]jlsh
ftiocsHsdZy Ojls L d&Bj oW lIs! tclslzls YyJtejL tjclzc
BB sSBHO L OC dzt yoOs Ismw o dsts d3gtEal dtsflipls dlzc @) th tc |
yd ¢ dzj H dzw dzi f toj to" 9 dztsG i sdzlz yg deq w H C
sBtsticzHBoa Odzgdj, Cltots] By jls ttOL Hj dzv s
~dd&Bduyj MSdn Mo ts2 Mise, O dd3j dedzts: 1 dzj d3j d
Mo w L Azda@@MIsd yodzd. [ HBRZOCBE ISOCB] tBBtelZHTCE
stejBERZJIs HBMISOIssyYydzr = d&zOo " S s9 d ' SO.
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] tczydzsdz d3j IstsH J OClkkdodzse s tslsBsiO
otSLHEMNd 2 d&OMmMtsh HBMIsOs &zv & sy d&zO oiJ MisO
BOIs j tedg@dzazj Misi BGlseBO, O jJj tftejH] dj dd.
slsBtstc® fftotse BdZ hj, Yyjdi £ OolstsdzOlsdL d tets
CsteBYd, Ud B 2 fOMMdodsets d3 SSHO BlsB St6(
yOfmlsts o t©OBtsls] ftodB3pdpOdddin©Istf tsdzj & dzy
Ctodzyj dzlstceOyd?2 OlsdtsmMW jtodes?2 tlskzlsd dz0 d3j Ml
LOGW LAz dzdj OlsssmW J ter d ftosotsHdIs! f tots
Eydlsr 9 Ols! ybsts ¢€0¢ Mmelstsydz J, sO¢ d M.
dgo di3j dzj dedw o3, S tsbtter j IsOCy ] MAzjHkjl yj d&
SOYH"2 dL 1Idms dBilstsHtse dqdij jls Mmoo tsd
dzj sBrBHd B dMfsdz' L 59 Ols! dBJjIstsH, H§ SHASHNW
blsRBEMW i tede” j [ ldBifstel CfftctsB Ol dzssmMW J tedz” n
fMdzy Hize b A3 dzle BE3dfE5 2 . BAL. 1 8B 2 .-2049.1 8B stsls B 5
slsdzd yos smw o9 L OsadMmMddBsmMisd Bl o9adHO MO
QoalssdRzOIsdyd MSdy M HOLYdcoOod dOYOZO MO
ezydstsd3 tejxddy. 1 LOeadMmddsMmisd s yj dzj 2
dzdB 5 d3j ffctpde™ §j Ol MW j todz" ~ sMOHC S0 . t
sftcjHjdzjdedw tolskzlsd o Old@smMW jtcder = MOHC
dzj o sL Q@ dp tgfjLdzj dadets?2 dL d3j deydoe sfmisd € tsdzyd
dzj szyde OdedY d Mstesydd s ¥izo MGG et Odej dfds
I st sslid ftojHftsylsdlsj dzj dz Metstc ftotsB tSMOH S
BOCMd BOdz! dets B MistcOW HESMIsOCO o dzOB tsteC
shdeso dzOW ftotsBdzj B3O Htod wlseBtcy ftotsB Olsd
stz L Oydd § smilstsw dadats 2 stsySd dzOB dzt H j dzc
slsmizlsMlsed) dstOd dtsets odzdwdzdw, ydmlstsls
ftosB' ftsmMdzy COYHBGEt JjJHddzdydzsets 9" f OHJ C
[ sBtstc ftesB Mdzj y dzsc 8 tisSists g B Mifste H & s-+#nNd
89. uvdf fetstslsBticdzd O Btej H] dzVv jIsmw L C
ftosB Mdzj ydetsets fsCtesoO®) d kfmdzse dw dizd Mmdzj
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[ dzv tsyj dSd dzOStsfdzj dedwv telsizlsd L O Isdejf fdz] dad
sOdzr &3 MssCtsdz o tj Sk st Mdzj y dese s ff €
Mdzi cdzOS s dzj dzgdW . [ IssBteOdzdz" § ftotsB " Is tc j
slsted yoOlsjdz' dzr = Isj B3 J cOlskztcOn dzdets BOSC M«
ot dLBJd Y Odedizd WL Galadw Wfdzlsj to! telslzlsd. 1ty
ydmisr 2 EmMtsed?2, fomMdzinkzeh j2 Ctdimjtco Oyc
] cdtotsH dz’ jl o yj MMj slBtstcO® fftocsB o BSH
Metslse jIsMmlsolze h dj L OH OYd f BH n BH -9 tajlzdzdplss
dL B deydoetsfls! n~dBdud s 21 2150 OBE; UNER. B¢
Water Sample Survey and Analysis, 2P25% tctsB tstsilsB tstedzd € d f tc
CzommdW dydqtekze siqwv s tojyddBz ttOBSISr . |7
QolstsBBOIsduiMedy . f wobstsEObstmdgd@Ed j ot
fted SlBBtcy B LOHOMBEs? fscteOdd] ddsBs

o SH' , zdets i HjtejHOYJ?2 44 9 GCBdzlsy ? dz
ftiosptsslsetstedzd Cd dMmf sdz! L 28 Ismw  H dzs teddj tfif tdsjtst
o' B tc Odzdzts 2 ftotsc tcOAd3Ad3y . ] sdzz Q9 IstsdBOIsd y 4 |

MdedOdz dets?2 MdMmlsj Bs?2 Sisejh jddv fjtcOls
slsBtste] s s jtendasiisdats? otsHT  dsy dats
Cltster 2 Hdyjd B’ B'dEdyiclisisds djsdz? Y ¢
ftcdo dessmdls: 9 ftosBlkz HGY tsdzdedlsj dz' dese s L
yOMmisdesfisd Wdd stetso Odzd j , dzj 5B L S5Hd B

dmMf sdz L soOded j &5 &3] BZB tcOdzdzr = W ddz' stetseo M

oL B fEsEScOM toj Hj dzj dedw Wsted tlsklsd,
~ntcOdzj dzd d dzj sBrtsHd s B Mt j ydls: OHJj Co
bindeso dv d Ctodlstesdr ofMmj2 fesyjHkzter d
Tedsfis' 5 sSfrlkses (fsdjo’' o, . OB KOS SEdy ¢
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162f jlssH' SftjHjdjd]Y thbkzlsd o B jC

2w sftejHjdddv tlskzlsd o ftdtesHId -
ftcdBBter |, o BMdese | Cliter a dzj Ol WdL d:
Ols s dizdzO W OB MtsteB ydw d Wz stej fMyd deyid,w
GOodid btedud MEdj, {dzj Sbesn-ffl3gUbBEd) sttt
Htezedj. stetsd3j Issets, o GCOyjfMmlsej HEY tsdzd
ftcod zOc O sfqw G j dzj tOlsstc tlsklsdz" =« § Otetso, ¢
fted HdzOL dzOy jodadgfiyls Oz dzj ded v tlslzlsd diL tc O
sjteddud Misets wOL sy jdd) (fdesddlsdyd Msc

10dBtsdzj j hdestts o dzOMmlsswh jj otej d3W |
ftcdBter |, dmf sdz' L ¥ h d§ B3j IstsH - 5 @fts 5 dzidzt
OB Mtstes yd tsdzdz’ el drfzdscfo j Moty dialatelz” 3 ¢ sdzyOdzd § o3
shdztso Odz 2O Mo ts2Mmlse ] tlsklsd MmMEkh jMisoso Ols
o odH] MmMotBBHA ROB@Mitdtyal s (zizO® d3dptf j C Istc s
2024) . [ jssHdX ¢, HAAMY] S=df'tajxjj dzj ded v telslz s «
sCtezyOsh j2 MejHr, HftwdojHjdr o wvOBdzdyy

sOBd&dYO 1.4. [jksHdSd BitejHjdjddY t
s5Cteky O h j2 ftej Hr

el nme|f 4 EEHAS BY L dad
A fus 4. 1D.3146/80BMEER yd sddets| 1
tclskzlsd o Ob®@smMWjtedtsds oL HEAR] dad
L sdz ;
A lu BO17 1tvwdtsy BYtejHJdzjded ]
Wt dzOfj dzj dedz” = d3j Mls, yddz' s " jd
n A EN 15852:2010. Ambient miquality. Standard method for tk
determination of total gaseous mercury;
A US EPA Method IG5. Sampling and analysis for atmosphe
mercury;
A OSHA ID-140.Mercury vapor in workplace atmospheres
W A T T A 14,982 4 BHECO o fisd
O BEMY 6 omise 52 SCdyj desteOydd telskisd -d
(f)ddp s} O OB MtsteB Yy d ts dadzts 2 MY J ¢ IsteS ¥ s B8 dgfs le)ts d
fdls! jots?2, HtodtesHdts?2 d mMlstydss?
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A tr 52.-281%92 [ Omdgtsp @R tc O VW
OsBsmMW jtecdzr = BMOHSCOR d o j ten dats
d3d IstsH s d3-0@ ntsdpdets) d s dzdzts?2 MY J C Istetsdzd
A EN 15853:2010. Ambient air quality. Standard method for
determination of mercury deposition;
A US EPA Method 181e. Mercury in water by oxidation, purge g
trap, and cold vapor atomic fluorescence spectrometry.
A IlJueu 32205D | tsHO. [ jlstsHT s
t;BhJQ tclskzlsd B Jj f){fokzOdsitcizdgts2s diatidst® d3 dat
A Y1 r A 14 .-20102[ Als@B6PC O dL d&3J to
Cdayj destcOydd twlskzlsd o Hdls: jor a,
Bd MYy dzOd3j dedets2 ¢ ¢ & ;
A Itr A 14.-20204. 1 pBSHdS O dL d3gd
sBh j2 tlskzlsd o l]’tc;tsBO: l]’tec[tGISHdztsiJ
A 111 A 14.498.
BOMMse 52 Cts dzu; dd tclskzlsd -¢
tesW tslstsd3j Isted
d Mmissydsts?
@wB) . [ jlstsH
sBOr HtodtotsH Az |

OB fMisteB Y d s dadats 2 J
fdis: jeats2, YftdtetsH dzts?
11[ A 14.-2022 4652
Cgyj dzlstdeszdsf o f te
Missyde' = o tsH
A [r 52.-201%92 [ OmMmtse OW ¢ ts dzy
OlsdismW jtedzr » BMOHCOA d o ten dzts
234

>
=)
=t

1 od tetsH dzO

IstsH ts d3-0OG ltisdedes) d s dzdzts?2 MY § S Istesd3d
ISO 12846:2@2. Water quality. Determination of mercury. Meth

using atomic absorption spectrometry (AAS) with and without enrichn
A ISO 17852:2006. Water quality. Determination of mercury. Met
using atomic fluorescence spectrometry;
A US EPA Method 1631e. Mercuily water by oxidation, purge ar
trap, and cold vapor atomic fluorescence spectrometry;
A US EPA Method 1630Methyl Mercury in Water by Distillation
Aqueous Ethylation, Purge and Trap, and Cold Vapor Atqg
Fluorescence Spectrometry.
A US EPA 245.1. Determation of Mercury in Water by Cold Vap(
Atomic Absorption Spectrometry;
A EPA 245.7. Determination of Mercury in Water by Cold Va
Atomic Fluorescence Spectrometry.

[jlssHdCd L¥fp 1:220:140.,2 610, [ A -98HIs Lz M2 jolty'.
Yyjdzj 2 cEfkzHOthlse j dzdesets 1 C5dBSE8 G UH MYBdH
14.1:2:4.2712012) 7 toj SR dzZHts9 OdzZO A J 1 L ¢ J dHESA
zOB stcOlststed 2 AJHJOd dzts? Mdzz y B T i s e}
sCtolzy O h j 2 fMtej HT ({t smMedHutsd3j Issmizd j frulst
Bedzd sstcd dzc L Oc oW L dzj Iddfgs] lsottHH]AE" o= (B, ] & jlsCisty
f ted d3 dzj dzd ® H dzw 1L Ctsdzsedyj MEsets Cdalstots
HJOY OL sdzj tsls vldDe Hi@s j Qe dzd j h § tsdzyd dzlstc Oy d d
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oH@OBMsOo dzw s s dzgj MStsdz S5 ded/ 2 d 3 daj .
stdzyj delsteOydd telsklsd o Olbdismi jtod’ 7 ©MHOHS
%O bLitods o3¢ b dzsa0s ddgls Gdzh Oclssdie o & o
SCtly Os h j 2Bj Mt jzHz0 tas H der Gidzdd i o jjoHsiiy SiERAL 831, d3
Colsster 2 fsLobdY jls ftejHjdvis! ©lsklk! M



Lol Ja3zRufovrtrROSI Ruw[ T L]OLR

2.1 1jS0O [B!

td GO [B! WwodzwjlsMmw BHdes?2 dL Ctelzffdzj 2"
f dztsh OH (. (4 fotslswy j ddzetsfls M 860 dzO
o tsHESMBBIKEO 2990 Isr M. Cdzl . (B! BJjtejls Mo
B4 Misd Mmdzd W dzd v e jl&! Ju 4O s HsdWasTVdz! dzO vldn) t6 16
tcJ $d 9fOHOEIs 8 [BMSEE ckBlkz sOttMEBEts it
(1l ddesC tese d Hte., 2012) .

g4 560 dzO0 MmMjoejte [B! FijtiMiCOjls Is] tote
| setsmMdedtemS iz d v tdi3if @z dsifEafils 4 dziouBa
OQolssdetsdzdz” §| BStlzcO) , O oadgiMmisy M L Isdd3
L Bdz" . 10 Ijtttedlststedd ¥ 0O | Of OHdets?2 wdB
dzj MsMmisy § delz® L sde" , HOdz) Jsodeifyfs dEBSE O] vJ up
L sda Oftsdzsyj dagdz” d&3 L j dsdzv &3, O o dedL tseo wg f
1 dzyd € dztsffjsd,w .20t2.4; sOyjMmlsots fftse jtorn dztsfls

lodHE t©OL dctsBtcOL dzse s -~ OKOCISj 6O toj
tcOL dzd ydz" = EZyoOmlss Or dhlzd® osf@ M M jsAcdBd [teash C
ZzO0 Ikttd EZyomlkseOo (tdMmEzdes¢ 2. 1) :
1) J jtorndawivtslg B MIsO MmMdzdwdedw 1 dd d s Olskzdac
2) dwtejHdAd"MWsI BZzMmils: v t. uvtd' HB EMmis! w ftc.
3) 1 dydgwwitsfsB zfplss w . RtslsTh Hts [BME2 G

l HdMMjtelsOyddedets?2 tOBtsls] t©WOMMdAdZOIsted ¢
sCtokyOsh j2 MejH' otHBMBB | jtendzj 2 (
{Bd dmMMmdzj Hse OdzdJ MMicj HIsBYJ dE  fPteglsdod i
CteOvw (Bl Mazdwdzedw tj ¢ 1dd d sOlskzdzd Ht
sjtetcdststcdd 1 dydei?2 [Bd d fteddzj ¢ O h JiRdz@®
E g-BtsMistsC | JCdBOUESsets (o ssdesd3dese s [ Ctolzg O
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TeM
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# * Batiozan W \e!
EAPHAYII 5
* o) =1 ynytor
* @'/ e
g
* 3 5 s
v R 5 298 3
papHayTke "* y\oc‘“‘ ¥ W > Kras noj
§
§ o yne!
B § %
J o
YCNOBHbLIE OBO3HAYEHUA §'
Bopoc6opbl p. O6b Ot6op npob ‘g
O BepxHuit [l atmocdbepHoro Bosayxa 3
O cpeanmit Q atmocdepHbix ocaakos
O HuxHuUiA aTMocepHoro Boayxa 1
" 0CajKoB, CHEXHOTO NOKPOBa o)
BacceliHbl cpegHux W
@ |, vankix pex @ 2TMocdepHoro Bo3ayxa
1 CHEXHOTO NoKpoBa i
© o poAaa ‘ HemoyHuk 6asoeoll kapmsi: Esti, Here, Garmin, Interment P Corp.,
BOAk GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL,
300km  Ordnance Survey, Esn Japan, METI, Esri China (Hong Kong),
Bo,qu|e 06LEeKThI * CHEeXHOro nokpoea ——) OpenStreetMap contributors, and the GIS Use Community

{ Mk dz € OBMD] GO o BHEMBEBLO t&. [

" cdrHiesdsedyj MSsets o]y ddO [ sddj st
fsdztso tsH' j, HtSYHJ oSfj dfdere?ts HYSCjdic dots HAzjdls dejd d3dz
o jMjddgdigdzj ¢ s fsdzsotsH! W tjC0O ftwddasmdls ¢
9 J trn g} R ded d {ithztpCGHO GO Of o) s, o b S BEY H
Oftej dzv, O &) &byzpPdp®YA&PEA" BOY . [ dsd s dzj

COMISHE PsHed Hac s f[BMlsse o] HilsOo dzj dz¥ o
[Mdzso dzr B W OCksweOdd, oddwshddhkd doO

fsojwhdsmisdy 7 otH, Wodwskfmw: SCsddyjmls
qdzls j defpd o dzsfls! d SdddyujmMSd2 MemlsOs, tcOH
fsys’, GoHmMsddOsh |t Ogdhddzo] Jdhidms ¥ d
fesdkj oL OdedY Cokdzgs® d kdh &0 ks yde

(1l jHERddO d Hts., 2010).
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vOBdZd @O H" odizH '¢c JEa.tcsffEsMistse, tOMMudls
2022 ¢6¢G. (o¢re L[ 1 [, 2025)

1 OMBDtsm 3, dz &3

h
tiso L O dj @1 O B By o
GdHEBY Sutcj H OdBtsd  jtedtsH L d d3dzj ¢ &
5lsCter bisd  jtodts
tc. U w
B glpﬁ 463 2611 239 80 36900
6. sObkb
i mimu 594 2554 316 120 58400
. LB' | 1134 | 5308 625 . 98200
A s d&3d dzm €
. UB' | 1476 | 4784 837 364 169000
¢l Ot dzOL
. UB' | 1618 | 4687 1035 397 216000
G . s OdgRde d
. T8B! | 4700 | 2330 i 1160 232000
1 sotsmde dts
G . 1B
Ge*C)wg > ‘0| 14167 | 36056 10063 4564 2953000

*(timMetem' fo jtendasmisdy » otH, 1979)
Il sHT twj€lgfdetgw lsmw € cdHtesSC OtcB 5dzO Is dits A3l
ZOMmisswh d2 d&Bsdj dzls, 5 HOdzdzr d3 A JHJ teOdz C
Bsdzd sstcddzcz sCtlkzy O h j2 MejHT (sOyj Mlsat
(NdeBHAddSEZ, 2024) dO kjttdkia@©gdEmnyf s dz
L Ctsdzsedyud MEOVW tsBMIsOdzsa CO. vmabkzHh jdzdd 6 C
sO¢ d Jj] Bhdseodz » ftodlssitse BEZMdzOs dzd o
f OMMOydteMS sets MzHtsatsHMIse O, f sMmiskzf dzj dad
fed3r W dzj dedetsisd, HBBr 9aOshdas d fJjtoj tcOBOIsT
Csdif dzj € MO, Yd tedzts 2 d Yo J Isdats? 34 Is O dzdzk
ftosd3r " dzj dedztsis d - g d3dzly de@rdzh dats G ts Ctsditf dzj ¢
Bsdzd ststcfrizels " [PeMS s 5 B OMMj 2 dz2O ] ¢ bR dgrO W o
ZOdzd ydj telskzlsd (efm. CdzlsteOCIls -~ 0173100
fsorh Qjus@vsdtesdidzs?2 § dzsh OHd o tSHESMBSICO.
fMd L sdzdzr § sMmtse j dedesmisd f sMmilskzt dzj ded v fn
Istc OdzmW tstc BOYJ s | sk sdctcdzd o sHEBMBSKLO, Wodz
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H dzW dzOH J ) dzs G 5 BsH | dzd tots o Odzd W d ftesc d
MsmisOo dzvs h dds o sHdzEE s MsBSCO dz®@ dL kYO dst

2.2 Jljtndmw [B!

] sHsMBstedzOY Isjtetedlststed™w | j ol dapt 2 B fisdh €
ded L a3 dzdztsfnls 4, ¢t Odzd ydls ) 1 te dytizBdiy Shoffipl§ |
otsLo’ h jdadetsls: 8. RMMcii B GQdzs Is ik @& datf tetze
ojtentso! Wa tJCd ddi3 sy @ ¢ st a3 gl c
fpzd W dzd v cetstedzr 7 t6j S 1 dd o sObkzdd. | B
ZjHdzdSCtse tBh j2 fdzch OHI s 625 Isr . € 3
ojtende &3 EyoOMmiscd [Bd o HJ dzVlly MEPHAOzEZ? j
oy Ote’ h ¢ dits. d 4§ tcOo tsBYjHat yhda dge).( tef ted Ists € .
sjuyidzdsodkj@.ed tjS0O0 fteslsjCOjlk yjtejL
Wstedsdtelz j Is 1 sotsMdB dteMs 5§ 9 SH5A te Odad dzd °
LOCOdzydo Ojlsfw 20 o ftsH juEdgy dzséts ftodIsts§

s dz BOIs | dfs Ly Gs j toted Is ts telts{dzls & dzj tzlp Gedzts dz 2
l jendzj?2 [Bd dz2ORtHdlmw fsylsd o vyjdidstej ¢
otojBY EBHO Mkzh O Akshts fosdtc] IsDu tc @ @ddQ
Ctste, kSt ssfls! ¢ wj o j tdu@Cdylzj [ Hup@RA @R
s OL Of fily Qs el izt 28 ZOG s todWismisolzjls  jtej «
sjtetedlssted? d MmMysmtsemMlsokjls L dzOydlsj dz dzts
tcOo dzd dzOr dzj Ists dzOMlszf Ojls ot oalststes? { t5dz
RS dzf O3 2 % O0tS¢d?2 @EMAY) b H dzd dzdz" 2
Hdzd sy s 5 HB 7 &BjMmMwyje (M daswBtew
BBOL ZjIsMmw o dzO YOG d3'ds WrB el ts H i@ 322 «Me\jGhlew y |
ZOud dzOj sfv g , BOsY jo/t6fsg H@W ! tsB ddz' dz" o3
ftej BN j Mise j dedets &« OftPwEHANIG o Ejldster ¢ 5 [ f)j dz
(OB 2 HEsyHAEdes' 2 &jfmwy) M &dsHd K
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fsetsH’ Isj @3 jtcOIskztcO®  tsdzdy O4 sfyw jd Hdeedf
lddesCkztctseo fOlzOMRSAO®122013; stdislskzh Cdd
RELO BdzdLS(ets tOMmf sdzsy j ded W LicOdz! MC
LWWiClse o tOMfteiHjdzjdzdd tsMOHCtse ([ dMmkc
Q)

Temeri neprnon 2019-2023
(1 anpeng-1 vHosOPS)

5 400 14
(=] [+]
z 350 14 5
= 14 &
= 300
g 13 &
g 250 13 E
S 200 13 £
= 2
3 150 13 2
= 13 ¢
o}
§ 100 2 g
= 50 =

12 =
0 - - - - - 125
2019 2020 2021 2022 2023
E=Komiuecteo AQ  ===Cpenneceszonnaa 1°C
B ) Xonopmnsni nepuox 2018-2023 .
(1 HOOPA - 1 anpens)

; 0
& 400 0 °
3
S 350 ) B
o =
£ 300 g

-4 B
5 =
S 250 p 5
2 g
g 200 o
3 a 8§ Z
Z 150 — B
2 100 / B 10 8
- 7 NA g
50 12 8

0 -14

2018-2019 2019-2020 2020-2021 2021-2022 2022-2023

C—JKomnuectBo AQ  =———CpenHece3oHHaa 1°C

tdmMzdzs S szd 2 Mlsots o  CofOH Os aktsizg
Mtej Hdz] MJ L sdzdz” | 3)Is,j BTG WdDjlsfzder2 ((vO) d
2018 fts 2023 ¢G¢g.

15 Oridodsy &8 HOIAO B O EBC BB E R0 L
JLEYO) &2 Ibkjtetedlststedd dzOBdzs HOj kW

Csdzd yj O estsimlt jtedy 7 ©MOHS e  ( Miej Hdaj
MshsOodvjls 43% o, CcBstizs: 657 § OHO] Is
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(1O0fddz® d Hte., 2024). g1 dzv Isj tcterdOstis@H
LOYOHd » d ¢ ydg" » ojlstetse ({dmkzdesC 2.

Xoaoanabii nepuon 2018-2023 rr.

s 16% Tennbiit nepuon 2019-2023 rr.
0

[Itnas 18 %
c C
CC3 CCB cC3 CCB
C3 CB 3 CB
3C3 BCB 3C3 BCB
3 B 3 B
3103 BIOB 3103 BIOB
103 OB I0130}03 IOIOE)B
IOIO3 IOIOB 10
1O
0) B )

tdimzdzE s OF tcDodzj dedj o JjIstctseo © =~ tsdztsH dzr 2
cOMMydlsOdzdz" | LO 5 dzjls.

l eojtrndsj d@3 Isjyjdedd [Bd dzOB dz¢¥ HOB Isfqpw Ho j
Hs 140 Hdz] 2:

1. udzj EslsOWdzdj dzO tOo dzdi Rty dds ) tsted ststed
2. vOW dzd | gl daf 8 5 2O ¢ sted iR dziR) Mls dzts f
ltocsHEsd dIsj dz desfls! o jMmjdedzgj 6ts dzj HBR SHO G
2025). 1 uvOBddyj 2.2 {tihls0Ddddndkiss
I OtedzOk dz' MS5ds cdHesy Slsk L O diff jst€d s Hizkzigzw 2
1 Odzsd2MSs2 MdMmisjdgi. [ OCHd BO@O®2?2 CEL S )
9 Mtej Hdzj d3 PdzQ@up@aRY RO . v OCHJ Blsdi yo4 l
dzdL $d2 Lddded?2 MmlstsC. I sHdz 2 tjydds dzO
ftod d Bz zaidAgls o jO MU s Mdij4@%Bp e tsdzy d BIGRAY o |
Ctobdzstbd G 86, dzj HAB] SUso(SWEfsS 58, 2015). u¢
pjtendzsj &3 jyjdedd o MBRH ddi/ k.o Ots! dtelzjls sk

v OB dzdOtcko Azd HEHZO GJHtoBZEE d Yl OBy ths
COL &z ydz' j ¢ dHtetsdsc d2u2ik deje . j(tabdrseH "y f2
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. 1dLhd?2 Ekts
gtoj HC [ OC M d30 dz . 1dLhd?2 Ekte
I BH ko | bictse jdg , | J4BABHO BE hpiss 1)
el )z,
M i ess] HOBO bese] HOBO bkss| HOLO
2014 | 178 702 | 08.06.2014| 43 | 03.10.2014| -13 | 06.03.2014
2015 | 171 603 | 05.05.2015| 60 | 17.09.2015| -25 | 23.11.2014
2016 | 198 598 | 22.06.2016| 82 | 04.10.2016| -17 | 16.11.2015
2017 | 177 547 | 23.05.2017| 88 | 22.10.2017| 22 | 24.02.2017
2018 | 178 563 | 19.06.2018| 38 | 02.11.2018| -27 | 04.02.2018
2019 | 132 471 | 29.05.2019| 17 | 19.10.2019| -89 | 13.11.2018
2020 | 157 516 | 07.05.2020| 45 | 11.11.2020| -28 | 18.11.2019
2021 | 135 571 | 04.06.2021| -10 | 02.11.2021| -44 | 20.11.2020
2022 | 80 404 | 01.06.2022| -30 | 17.11.2022| -66 | 08.11.2021

2.3 1d)dvvw [B!

]l sHtsMB Bto 1 d dzj 2 [B(d tcOMf sdzOc O Isfv
WijHjteOdz desets € tolz ¢ Of Oalzfn RARCHdzGs  jduzd upBite
OQolssdesdiddzr » S tolzetsgf.B dr JaEDRls® Wwd M M Is2O] Istg .t
Miojtd -9 d@d drglsts? tc ©9 dzd dz L O [ is@as fiplez [
HEC dzOHé, 2017) .

Il dedydey 3 sjgyddedd td $O0 feslsj COJjIs s
sdedd, fdweymjcov bed ¢ ddEGsasqpdq o
Mk OGS Isdyj MC Iz dl d @2ts$ istd s1g ) CdB).¢ H jids fy dzts 8 Gz
dzj @ 5B § t6d ) df': ju tefotg idsli=sEw sy W ,0, O toff. tc O OB J tef]
tc]l sdzlz?2 . 1t G6dHrnddBdy MEskBz mMmisOo z
fso jtordetsisdzr &3 otsH OB ftoj dqdiskzh j Mise j dzdets f
CdHiSC OteB sdzZOIsdzgtse 5 € dzOMMO, COdzr ydjoes?2 o

s dzd BOIs  Wisfip'zd Wisp  ayias'c dedizjody dey dzsls ™, B
nBdzbH dzse s s OteME et distew, GBddzdw L Odzd o
CoteslsCddy ftosm dzZOH A" dF dzj Istsdz d fwsHtsdy dIs
Yomisr &sd Mmdel 5§ OHOBY, 5] &Y j tc OHsEBOA & v
fsetsHT © dOMz - PHuRD, HA B HES o tMm! d3d- 3
dzswBtej] d LOCOdzydeoOwm! o Cdzyy dBOW. [ dzw
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5B ZOYdesMls! , dzjBtsd htsj Coddyjmlset Misdz
fsye ' MdHEOEk ZOW o' MO fMmdzj y dzsets s tetso
G022 (Eyrikh et al., 2021). 1 tcdvtd 2
tcOHdOydtsdzdz J ddzo jtefndd bkMlstcOdgv ¥ sfqpw, o
LO Muyjl OHojCydat.Lmte®jOl dls Ot .t o 2 0t
Mdzdzj ydzOvY ©WOHJOYdWY HdzW CEBteSHBO 1 OH' BO
UFddzH j S ), 2024) .

I BHBoaB)] Stddyjflsots ©MOHS s, Sftaddjwjddy
sMOHSCd toj 5B dzOH QtdsH tsda@sH] Licdodgptfdedi . §s 2 ezq fs «
kj &3 j ©OktedzO" CtodoOW Hdv MsOdydd &sded !
fsetsH’ f5C0L Ody | dz@zOD g figlz dfSnjncdzg H 50 Oczd d
TedsHdy &8 d kjfd & §jtedsHOR B' dzs BB t5)dzt
j 3 jcObtcs® olBjieRE- O $OH jdzd™, O 15OCY,
dL s dzse s MsMisOo O o tsHT .

100 20

40 -10

-
=

20

CpeaHemecsiyHas TeMriepatypa, °C

Cpeallemecm[[ 10e KOANYeCTBO OCaaAKOB, MM
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MIOADL
aBIyCT
ceHTADPDL
OKTAOPD
HOADPD
Aekabpb
SIHBapPDb
¢peBpasb
MapT
arpeanb
Mait
VIIOHTE
UIOAB
aBIyCT
ceHTAbpDL
OKTA0Ph
HOADPD
Aekabpn

[ dfb 8@ 2 Hdzj dgj MY YO 5] BY j GOLEGEO H
oW ds) d MEBEO &jMmwydr 7 sMOHCBe (&
yoajls 2018 ¢.), Ojifdtzr jB jiljteod B My osiCldds o,
s5CtOh j da-¢ thdzlj ds'dals Eyrikhj eksals @921
| fmotjdsjdede &° S EOdUjMSdr kndss dw
sjfdr j §jtedsH’ BT &s MefsmlsOodds: 174, 1

d 211,1 ®B (o 2017/2018 ¢cc.) Ml
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o j dzd yd dzts s dzts § @zf dzth @O dz'L s HAZJO FLsd O,
2016/ 2017 d 464, 9 Egkheda., 200} 7/ 2018 ctsHOF
LdHsdsedud MSd2?2 wixdd 1 dyxdzy?2 [Bd -20
Zjilsdedds cdzsotsH! j o5 ( Shdse dets?2 flstsC ). 4 |
) szso wEGYH 1) SdyO Oftej dzv HE dZOYOd&O |
2025) MtejHdzj CBHBO" | ©OMRGHT o tswOdgd ol
COMMuUdlsOdzdz2 22 O @014 Mtk Qo dzy O )t &D 67 o
9 SHT' WS Mdtekzs kMY o zOUOdzyj disgeaedzy v [ o3,
dzj f totsH sdzy d Isj dz dzOW d L Oo jteh Of Isfyw fn E
(dzOddsj dz' 2 twOMmMrtsH otsH' o H jtoedtsH wsIsC tc!
9 ©Chkwetej). | cdHetdsedyj MSsd toj gk 2
fesHEd k] d d22 0@k ddvd L kdj ¢ &
BOtilsddOyOdzj Of tej dzv. wtej Hdzd?2 B3d ded BB dz'd *
11 L, poegedyscd? d AsOodQle)y sd i dik
9C ZOH Ccbdssotset §dlsOddw &dded BOdzj dz, ks
ftsojton dztsfls & Bdzs G s dzj Isdzd d3d teL dzr § f syo tsc
Motsj SBOL dZ' 63 9 BHBSEZY] Sitstsd3.

2.4 [IsBtstc ff tetsB

O IlsdBsMW j todzr 2 o sflsdztBtc (Htb3 B Ol i3s MW j to
f sfdzy HEZEOdZf([A @@dglzlsd o dzi &3 fesotsHddzd g
915[eé& dzO St sts?2, rttshts fteso jlstcde Of
(OMW¥ Odz! Is, GtoRp dzls 5 2 . B@L, & &) [ (v t -18:2003).1 3
]l BLHEZABLOBBIdz 2 " dzOdze ¢ OL ts Qgigeddd L d@ds totd G
HtS 2,0 d& s fsHMmisddzOe h j2 (e jBn dsfisisd L«
1 jtejH dzOyOdzsd3z dL d3j tej dzgd?2 W d<EMmMdese Odzd [z
o j s dzH j M), HtwsotsHddzd dL &i3j tej dzad j dlaAxig]
f tctsB Osi@smMW jtcdzsets otSLHEZRO ftoso BHJdazW
Isd ctedlsstedW¥ma ©® t©OLMAEZJqyds § MiLtsdz GEBHO ({



AN gk S O
B % Lot

tdmMzdzE{ IsB s fftotsB OldisMW jtcdece s oatSL HEZ

dlsBsMY j odzr jf sBfis@®H Ydese Ol dsmi j ode & &
Mlstckndzd S Osd Mo A FRIZO 1 8u [df . 6D 2 4 C My j tsd
f dzsh OHC ), dzO Cter hj L HOdodzOlzlE sk f s d e
Ljdgdd), ubsts MmMishsemlsoss Odks bkinlstOd dz
dilssydzdS o (o jlstesotsets §j6] df@zsSis 20O &)y

a

18MY j yd Odzr dzOW O dzls d 9 joldstdatodLICS CAERDA| jsBdz§ Ve £y tslsB t

tdmdzte n g B3® SCodhsttkzSydd HAEZY GlkBtttO {to

(O), boajtcH'" 7 OldsmMWjtedsr » MO

rdusdyd ©mMontd (HBY ] td jsdsdads O dff dz@s 35

fdzOMlsd S soc?2 obBtosdzS B82. UvojtHT jJ Old@smW j &

f sdzd 1 Is d2dzj digls™® & € Clstster 2 o MlsOo dzv dzimpw  dzj
Ctsdzff tcd J dzdzd € O.
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[t s JjHJddedyds = OlsdssmW jteds » 5
Mz yow dn T O .dB8gAt 18 652 .-2049 87 8 dzzIlstcd
tcOLctcOdzd ydo Odzd MOHSC d, Is jotf dfrG» " {ff jj tc pts HA' 5 dz
MslstczHdzd ORBd MmdA RIGCYT wf (661 dmMmdzj HBBO
CGSHO dz2O Isjfdzr 2 d ~rbdzsHdz 2 f jtohsubsts &
mMh iMmMlsekjls MmMis@BYHBdA didrHEz MmMtsBts?2 Glsd
fjtedtsHr M dMftd LtseOdzdj 3 Mdzj HZE N R § 5S¢

1) s OGtj cOlsdtsikdlz Mtmistsw didls o JSEHOHS i
(fMdzj ¢) ,iHHEERGT2 (HBEYH! )

2) s B jtcOztecdesdzlz toj 3 d @3z, 5 2ASyirfseHtst
f jtj mtSHEC, dz@®y JSijolf dr'jAZ; 0

3) I Isjh@f jtcOlkztecdzsdBE toj ¥y Bz, =~ dtHd
fdtjnSHE, d@y kpf &iLZ; 5

4) 8 COdzj dzH Otedz” d3 H OiSlVjdY: dz' iR  OfYf jtetg sy 4
BOBE s dzsH dz" 2 ;

5) s otej d3dj dzd Mdzj e 5L Odzj cOdzd Vv : I dzO
Mdzj Y detsc 57T A tsdktHsdeO?2  jtocdsH d Glshalsfly aa p .

1 st lssdgz Hdzw tsBjdr dLEYOj BB = Isjttedlsts
fJjtedBHT ftocscosHddzd €t chPfiEsa ' ( Gif @z 6
AtsdzsHdz 27T Mfjdefcd sHd s Isjd3tf jtcOkztocdzssdzlz toj
fjtedsHO ftodded BOdzd Ekmilsts2 ydor 27 dididg)j R0y .¢

ddzj Y dzr 2 (wBCtgptseodtcOdzd o© ftojHJ dZOR toj yd
1 dydzj 2 dzpBthjtectcdlststcedd ¢dzlsO2MEBE SOV 0
CstcsHtse 1 OtedzOzdzO d 1 OHT BO. 1 ttsB " Mdzj Y
LOdzj 6 Odzd W mdzd X dzts 2 Is-8 &) ¢ bt rfjEBds@ 4. ¢
Mdzj ctsdzOC s dzj dzgdw © Cwdzgyj W joazd ©dze ' dzO g @ tizf
d dLcetlstso dzj Rdz@dzdisdf{dgd Mt sdz yJ dzlste RI G
fsmzs? dzsets fetsBtsslsBtstede $O v jdzlss Cts9 0O (@
B sOdzdzd yj MS ¥ CtsdemlstelzC yds , tcOL i3] tosdg 2
BOIsj tcdOdzsd3 ) .f dfinedlBCMIR] &S O f totsB tstsls B 15 to dzd
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MisjCdzO Hdzw oL By dsMisd HJjlOd dscts s
dzj HWdzr 7 CtetsC, MtekzClskzter Mddsje d ey
fsHeElsSo dzj dgdzr j §OSjlr dL 1 tsdzd dzk d &Ookd ts4
BifMls] Blettc® YJdSMdiess OdkOM: o' MskO fMdzj:
ftesBr . JlttsB' Mdzj ydeses fsCtesoa O HsMIsOo dz

o MBtesL Jdz! dzes?2 COBRBJte] (stdslksizh CddzO d Ht
Nt

t Mz B BslsBstedd S ddzsjcteOdz dz' o
{ sCtetso O

ltodiotsH dzOv  f 5o j to dB flEdz@Me S& ts HIQAe  te S H dats
OoBHT fBotsHddzd o MitbBIRM O0ILMIse d d-5@1L )4 B’
ZOdetsdzj § fteiHMisOoadlsj dzv dzr | EyoOfmlsSd toj € «
t OBtslsT ftotso sH d dzdfo ddOtec jcrilzzis A OD , Blso sStc O
feOo"™ 2 Bjtjc. 10 3 Misj =lsipdsftaf) ifygdts Qe
Isj &3 j tOkZtc®, vyYojldsmlilss , dBelsdsmhis! d Is.
fsHeBIsto dzj dgdzlzt ff dzOMisd S solzs ddzd Mmisj € dzv d
Wddz' steso Odzd j d3 Istedy H' ficdzOMSdeo Odzd BEIST
I ssBtz®dzdif csBlz 9 tSHT cOLHJdZVdZd d2O 2 yof
tcOMmiso tstej dedets? tlskzlsd d JjJJ ®eBhjets MBHJ 6>
3 d&3B tc O dzdz" 2 Wddz' ste  d39 dzO d34 Ishteloogzts 6 @ y 4k
HdMisd dzdzd tetso Odzdzz s o tsHE Hdzv C tsuzftcsdzz Bt
(Adztsmlss?2 ffrils). aAdd Istetseo Odagdzgze d dzgj W d
ftesBr Cwodzmjtco Jictso Odzd tcOMmds o igtsts o Ysiss da
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(US EPA 1631le, 2002), HtSBOoadww BrCl (o
® Ho s2ppckif OC Jj IsT . ] @rClth@mteds H Oflpd dzj tsSB - T
shiststetsy desmisd (M sdz L s Ol! jteyOlsCd,
hftedy Hdzw lsBtstcO, Htsmdzy Cdej tco Oydd ¢

2.5 1B sSHGEBISES9 § O

ltcjHOOtedIsj dz dets oMMy WwOBseEOSEGCdY , | &F
hM sBtOL yodzdq, O IOCYJ] wBJOGjdzls', dmf sdzr L
OdzOdzd L J Brdzd MmMfJydoOdz des (Y BSHGEBISEe dzj dz
sOdzdstcsoasydz" | tOMmlso ster B dzd ftedetslstso dz
tcOfiplicdd dtsdetse telskzilse 6 (Il ) fyls|Ow [ &TIG(F,BB.crQ@ dz'
sfdtso detse s fMis OdzH Bgp(s B EC s dztc/Oddzp S8 O dzd 4 to o
COdzdBtesoatsydz" § tcOMmMlso stcr’ M Ctdeyd delsteOydw
COYHB2 MmMjtedd) . ] csBBf sSHGESIssE9aC O d HOM
CsdizdzOIs j e . [ dzw ¢ ts dzls to ts dzw oL d3tsy detsG 5 L
ZzG@Btc Olsstodzr 2 rmtdzsMmists?2 tsfrls Hdzw COYHB2 M

l otsB T gqdzHdeo dH EZOdz! dzgr ~ NdHSCdn o [
ofmMstewndo Odzed j d@3 d dzO0dzd o OBzH Is redzC s H(G\sAslis2 Oz,
ddzido JHEZOdz! dz" 7 s jteH' 7 ¢ (Mmdejc) o Pt
tcOMIsOf dzd o Odzd o dZzZOBtSKOIstedd o LB IsF -
LOoadMmMddiismisd s CtsdzdyjmMlse©O® fwtser ) §tod
OlsizsMW jtedz" n BMOHSC BB JBEEPEScEOMUg SO A S|
ftotsB " ) Hdzwv Witk smeIOkz lodnjies Ho ka o Odzj dzls dzlz
1 4 i sfmtej HMiIse j dzdzts fjtcdH OdzOdzd L 503 ¢ i/
CdHictsn zZs@flh HCINH Hts tBJMyejyde Odedw tcOf
COdzsG j dets o .
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2.6 RMitsSd LEjd j o OBl OO dz

2. 6.1 | Colstis@uzQedsfAld b [ @1 ¢

b dzOdzd L OlsIslte5 [ t ¢( t I Mz dats € 2. 80) fto] H dz
Cdzyj dzlstcOydd f Otctse tolskzlsd o OldismMW j tcdatsc
ftesdLotHMIse jdegdze" »  dzsh OHj2, O IsOCHJ o
" BlesMOR ( ¢ de@dzdfQil@bsftsdte. tolssz ¢ [ ¢ d3j S e, 202

{ OBBlO OdzOdzdL Oltstc® ©hdso Odz® dzO H g W ¢!
OBMteB ydtsdedes?2 MY jClstctsdzi stedd M dMmf sdz' L
fsdvtedL Oydd MoejkO (tdmkzdssS 2. 88) .

0) B ) Zeeman
encur i ercury triplet

{ M dzE® dZP L O stc ¢ OL S5B L OL dz®2 50 IShyEPHEQ
tcOB BIsr OdzZOdzdL Olststce©® ( B)

rRMMstsyded ¢ dL dzzyj dedv (telskzls dzOw dzO BT O)

{ jLsdodhdow ddddy tlskksd =254 &b O
L j j 3O dzts o fybizgf grls '€ 5 (B shtsists o § sfilso j dzdzs) . 1 to
gL dzzyj dzedvw o HBdz? dzOff tcOo dzj ded™w d3ZOG dzd Is dzts G t
dL dzz yjead gt tfidzj dzals, BHBRZO dL SCslstste’ 7 f tsif OH
O HikzeOw dzjydl odzj Jjet.ldl ted OmIO syl
ddzls j dzid o detsfyls: o€ el fsdef elstsePdBzr 0 1 tod ¢
o Wyj26¢J ©OLddyO dj ¥ HszBY dsdidg pak dzee dptsthgflsudce
Codayj delstcOydd -§ ®©dgtfsts dzjctizkiIsdtcOL B j dzw ¥ Isfyw  d3ts
[dsecsdzEYyj o O wyj2¢0 m 1 WWJjCIlsdoe dzts? H dzc
fsorhjddw vykeflseadlsj d desfplsd OdzOdzdL O.
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t $9 15[ B Y dzts dmf sdz L 59 Ols! H dzw s
Cdzyj dzlstcOydd f Otetse © otLHEZA] C0OC o Mmisc
M J B¢y Mfssic@dr Mtej HMise ( Oo ls si3ts & azdzy .
fticdojbBjezizd yjmMedy rOLOOEBEPEJMNOPEGEO L cIszIsd

OB ddiBj 2k UjMSd) ROLOSl, 6yME/dSd O

gzq?ogsousdz dLdj 6] a2 BOMMBO 62 €8 . o & 4
« :
lGjH) & HBIEMSO] B2 ©dso das 2 N
OdzOdzd L PdsWs tcts o

lGjHjd&Z HBIEMSO] BScs Glsdsndls,
slsC detsdzj dzgd™ o' AHdGESEE fdc dzOdkzO O
JGjH)&Z HBYEMS O] BECE 5 L daoias ol W I 5
(usf) dkzdzjorn 0L Fdd?2 OdzOdzd L
[ 6] 2% dbdzjorr §6COL0Od2 OdOddL d &Gy
Jt6j B EmMkOdsoe dzj dzd¥ § sC OL Odzd 2, &i B Gdj
TjdBY o' nBHO OROddL Ottt &0  dzj B Gdzj
[ Bl jd&3dz" 2 OO s tclz j BsEts oL HEZA dzj i dzj

;aad:sngzdz 2 i z dz
Bl J r tcOMaBH otSLHERO © 9" n . .
ftod §jtejCtor Sldgd @D SHj, Hd dzy B0z
st WWdydjdzals ftscdztsh jdedw 1 Oteso . o
Wddo besd, % dej 0348tz
2. 6. 2 ¢ dzO/rdur DUOPtase ¢

¢ dZzZOdzd L OIstste Mer cur DUO Plus (Anal yt
s tcj HJ dzj dad W tclskzls d, stsdz yd mdzj ) fmdzj +
ftcjHO OtcdIsj dz' dzgs tcOL dztsy j dzder n sBtcOL yon .
nOtcOCIsjtcodL i B HY ykze mMlseo dlsj dz datsfmls+ & fn

HgdzOBBduj MSdds HJOY OL tsdats d3. VitcOo dzj ded §
odei "Ndzj 65  jtemMsdzOdz! desegts S+ s IsjteO. | OcC
OBfMtsteB ydtsdadets?2 d Wzt My dzls dztO? IsvO§ p 2 ¢ C
oL Bsy desmls! Ctsdeyj delstedtotso OdedY dzO@ L sdzisis’
fsLotsdzw jIs MmdzdL dIs- ftcJ HJ-@zZ0 BOAZO tc Oy Jld@™W
GO Is tc d Yy dzts j Analygddlendgdsj 2045;Donaulab Moscow 2025).
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dPlssBIL Oydw @ Mvitssj ftetss, sfzh
"R diZzcHdsets f OttO" . J tsMimlsOdase dzj dedj telskzls
fted jet Mdi3ihjddd M ostmhisOdtse dlsj dzj &3 (
(tcOMmlsoatste Msdzv dets?2 CdMmdztslsr ) . 1 Oter f tedstizhls! ('
Otc G tsdz0O. t OLHjdzjdedj] cOLBsBtOLdZ = d X dH
Misj ¢ dzv dzdes 3 M j APEPBHQ ] sNOdaQ L sdzslstsdy O
fted dzOctejoj Ctltstesects dzOS s dzj dzdzr | § Oter
fsmiskzqf Os sd o j BERezdw yj2¢k. 1 COyjMmlsej dtf
tolslzls dzOvY dZOBH O dadL CtsEts5 H OFdrj JAY d ts deddgla
o jdzdyde O0jIsmwv MCtesMmis! fHtotseo jHjddw dL d3j

T————

{ dflzdsté § dzd dzf L O Is Mescurbis Plissq

O dzOdzd L Olstste tlskzlsd Mer cur Duo WB$HEPA f
1631, 2002; EN 12338:fl99883dzwvdIls fHtoseosHdIs! o
dL i3j toj o dz dzj MECBsdzr E JROdedzs 2z g OBlzglg jj . Mt
tclskzlsd o HtwtsBOr SteiHIJdEZVdEZI o wixddd OF
B SsSHIBEBPA 1631 jSCtslstster 2 B dz thsifdte jicHO B ds jsdadiz
Wddzt Istctse Odzdzts 2  d  dzj W t5[figlte jIsHoMBl® sO=zEzsR ¢ b fitsdz Jj dzd
z dzézg © O dzd W dzO L Sdztsls 53 mMstes j-WaB st dMmMy s
M jSktesdgjIstcd j 2 d&3j Is s HUESEPAMERAIE31HzR002 S Ustds
a3 ssH fteddzj de¥ jsfmw fted SftejHjdj dddo hae/
Bsydls B Is! t6OMh dtoj dz ¢ @UzVH dzvts daj lig teAgigd S G
et al., 2017%. | Mmo A RI1 G g [ i o1 M B MfJyuj
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sflsdBdL Oydi?2 ddmlstckzdzj dels Odz! dz" » § Otc O Ist
0,5 ldwa jdcC O OdzOdzd L Olstste® Mer cur DUO Pl u
4R JAU ) ¢cl1RrRRJ d d3. . R . [ J dzB4P-T290PCGLE) e
Qteddztsy jdedd 3) .

2.7 stdstesd COyYjMmlss O OdOdzq

lted OdOdzdL J] ftsB OlBsmMW jtodztes 9 tSL-HLE
915 Codzstetsdzr dezdzv ftesosHddzd f jJtejH dzO"
OsO¢YJ dajf sMmMtcj HMNIse jdedets o Hesyj My OdzOd

lted OdOdzdL j MY dHSCdr f(totse ) Mdrdarddmso"Plug
Codzlstesdzr COYyjMmlso O ftosotsHddzd o USERANGE & BI&f
(US EPA Method 1631, 2002). s tcj Btso Odzdw ff gt g P dgdg™ ©
o Cdz¢g yosls o MmjeBWw: fJtcosdzOyOdz! dzlze HJ d3tsd
Sfted HJdzjdedj e HDf)dzOd S B m jj dz) day) dz@ izt dpls
LOGtewLdzgjdedw fp Hosdsh+ 8 ftsdzjora d dzOB TS
C sdzlsthsd@B d dz' desfmisd COdzdBtotso €S d, IPREORRI L ¢
dze/ d&z) d dBOLtodydesets odzdwWdedwWw d3j IssHESA HIS
sB dzOtclz ) j ded W , stsydesmisd d MlsOBddz detsfilsd
fsCO0f Bdzdesj Msslse jlsMisogs § OUgemise & BRpHisy
s OB &zdUyPtdls4dtcdd COyJ Misoa © QA/ @Ekhdsalls2024,0

US EPA Method1631e, 2002).

. [ JIssHdsE d Y,
1 OtcOd3d Ists Ctedlsjod?

1 Oy0dz! dzOv d IsjIPH,P0VY Istsydzsfls!

t dLkzd

[ Isdzesd s | dz! dzts js Isff IsEBARISER I d 21 <5

I otsyJ dzls tsB dzOtclzy j dad v 79121 96-101
[ Olsted ydzOY HBOOC O /1 k2B HAFEMEP), W30 Is tc d Y dg

[lsdzsd Is | dz' dzOW f tRPP) dzls dz( 24 <10

ltesyj dzls 5B dzgOtelzy j dgd W 71-125 87-118
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2.8 t0Ofujls d MOlsdmisdyj MS O f ot Gests lsif
sBi jClsOF

[ dzv tsyjdeS d Ekttseodz" L OctwWL dzj dzgdV Ols dst
f sHMisd dzOs h 8 59 j ton desfyls | Br dzd tOfmMmyc
MtejHdzj oL o jnh jdeder = (B € dzdyd MisGue) ,5MOEIS t
Fydlsr e O HYg &dzQedz’ = tMHMOHCBO o B2 GBI
dLEyojdir 2 MmMjLrsd (egtsH) (WsttdedzO 1) .

(1)

GHJi T Cdzy] delHg®@u v f tets §  (-BSsalzddr)d;Mis@ 5 i-ds
d Hddzd ydesd3 Ol issMit j edets @ T a&sBY Q@ J dedsdizd (udsdg Is ®
MijLBdz ddzd etsH ©® oBHddsdH + Code Odzj dzlsj ( d3C

dtcjHAdz) COOHWOIsqydzzr thdBSCEZ Mtej Hdz] 8L
fs Wsted3lzdzj :

B

#uwc

- (2)
CHY TS tsdzd yd Miso B-ssPez§ sdes @& Ols BsMW j odetsds o
i Ctsdzyj dzlsHg @ gy H d dzed ydetsds Ols i3 MW j todatsils & ff
Mtej Hdzj oL 8 j N jdadzatsy L dzOyndz§ jsozd @4 Milp o sdzf E 1
¢6f] LO MjLd (EBH) .

[ dzv teOMyUd O MiLtdd » (oktsttts tlskzls
ftso jterndesfls: ) OldsmW jtoder disd tsMOHSC ORI, ¢

; * 31 T 3)

CHPT { SlskgL O fj L SCwc B E ] msdzj oL o j h j dzdz@Hg o § &
ftotsej (QiECCEE ddg)y j Mis o 5L O MIPHS tede  ( SKdY dzts h O H
ftoesBtsslsBtsPpdd O ( HC
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1lIssegts BfM dzs ftoseo jHjdes MtcOo dzj dzd Mtcj H &
Mdzj Y detsd3 € tgjtsda! jdzts s Isipisjfipddis] o L o j M | dadats 2 ¢t
OdzOdzts ¢ d ydz' 0O Bfdgdtaydas H3 . (8 ) . l1ted tOMydlsd t
HJd Of OL tsdg SlsB tstc O f tctsB sSMOHC S ftedots
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W stezd tets o Odzd W fdzj Y detsets fsCtetso O, 5. j .
BOC Bdxsdzsc & Mdzj 5L O OMO (Stsdzajy W o tcOdzw

sOBdzd U@L &) 8z dzgdj MBHJjtey Oded™w tlskzlsd o fiyc
" stekdioks hdn jets SMOHS G .

% { tsl8ig| 20182019 | 202192020| 20202021 | 20212022 | 2022/2023 “Lteé”gz(
o wi 28,2 44,2 50,6 290 31,3 37,6

RLd3j dgj dedw Ctdzyj dzlstcOyd?2 EZCOLT™ 908 ls
Mdz] Yy dese s f sCteso O, lsdzdyoOwm! Hdv tOL dzr .

(SsdzdyjMmlsots or fOohdr GMOHCEe, Isj &Y |t
tiLkd Isdfabyjidgvded v Stdeyj delsteOydd telsklsd o
LO&Slsdzd?2 fjtedsH, MsmlsOodvjls ~ 38 %.

3.4 uBBHjtyOdzd] tolsikzlsd © ftodtosHdats?2

b dzOdzdL HIJdOBJSd MsHjtey Odedw telskzlsd o
o' ftsdzdzj dz L O 1 JORAEESH dZO0 41 ZyoOmlsC O t6. [ B
CdHtetsdzsed Ui MR 1 DO Prdasns sets vy [ o (0
AsdBddzmCtsj, 6. 1 OtcdzOkE) B d)® B Gztf OB B, 9 F ,
ftedlssC OF, ©OMY sdsy j ddz & 20 ¢k tc B defzOfeHS:
| OOk dzS d d (tgf.l|p datsck9).t8a ABS d

g kZyjbtsd st j ddesMisj?2 cdHtsdsedys i
tcOMY tsdztsy j dadzr = dzO tcB Odzd L d tc s 9 O dadats 2 Is |
fdzj HEs hdj MjLsdr , o Ctlstter j §sHdgHk®s
Lddsdzy v o5 et kP& 410303228, ), ipbeass
ftose 1R.700.4222 ¢. ), &jstkdsic] O isiidsid.R( d
¢.), ftfyj dedew w Tdgjsp jsde' 1 (tctsiBEs10.80E 11)0.. 2 2
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U OB dBA MO OS Is | tefdplslx(tEs0 HlsBstcO §totse § o j &
ij dzj Cltster 7 ftodlssStso .

| L 5&) 6 . { Offmls s
1 Od d3j dzts| dzOB dz¥ H t OMYf sdztsy j dzd | s sStSt6H Bl kil
141
; T wj®lsj M. At

E . Bl d;'qj 18001 | dzdyMmced W ded v s 582";%?%’ 3638
SOlskzdz! , o filsse '

s [ B 7 Cd o' " j &. | 533255

¢. 10td %992  lgoin iy [wjfmd 838041 3429

. 13;]7 ffir]d3 dzq’>(|jzcj

tc Bl or hj . | Bdz' B 53.424783,

. | 6d 18002 1oy oW j dgq w 83.578248 3382
) 0o Odzq 7 d dz§ O

tc . [ B! ) yd telsy @zQ By 53 7937

¢. sap® 18003 (0,7 Cd5 dzed paqgads 3168

[Bd lse stej 41 :
) YJ tels g G . ]

tt. [BEMS o0, | dzd ] o OH j { 53.329138, 0E

6. 1 Otd 1 Jo 50 OtS O, 83.802690 :
Qo lstsH stetsy dats G 1S

6. [BlMls . . | 53.319396, _

6. 1dot ] udebd 6. 1 Q g376074

* 1Sl GheBEO, doj onGBHWH JJ) o -wedieidadhEssd wj sz f

© s oeper
e Crpexenb

r. Baprayn ‘\‘ R F

e
o Ra—
,‘7/:/ i
Kool ¢
K “

p. bapHaynka

‘‘‘‘‘‘

A
%,

> p. ITiBoBapka

{ d Mk dz6its BelgD] O BlsescO ftotss § tod oty dfg?
i ftcdlssC 59
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t jLizdz sOIsr  tsftejHjdzjdedv tlsklsd o 9 tsH
f5COLOdzd, ybts dzOdetd hdj Sodyj desEOGd @
o j fMjdedzd 2 1] 7e,dIs H digwf /Gxif)&BO dz'odz’ Ljid dzdzd R 1 ,( 8 0 ¢z /
Sfg deded 2 f jidd®8B8HMzc( Hz) 0 O o dzjlsded?2  jtod st
dzj o' MsC 53 bEBR®dac (&) 2 vSEHO $OC HAv Gt
Ctodeyj dzestcOydd telskzilsd dzOB dz¢ it © dzdf fyélze b dz)izj Is dek
ofMmdets, syl BriIs! MmowpOdgtsmiy O M e trfdinjjrede
3.16).

Omapt ®ampens BmoHs OokTa0ph

‘IH Hllﬂ H‘Iﬂ i nl‘n -

Ep y (HEBIH c.Tone6a 1. KaMeHp-Ha-O6H p. BapHaymx p. [THBOBApKa

Kownnenrpanaa Hg, Hr/n

t d fk dzB8iCu j3L. dzdzs ] ©OMY toj Hj dzf Bz j o cBE B

]l sMStsdz Sk dOdetd hdj Ctdyj delsteOydd
o jdgdzj c6ts5 fdzsotsH! W, st o jfdts?2 2021 ¢.
tcOMmlso tstej dedzr » Wisteds telskzlsd d jj BBh jcets Mt
fl. AR -zads dahds O BRdrt Y { ssets YOl
Wddz stets ot®@dH j(d)dR .O4s)j, 3 tOL Hj dz dats OcdzOcdzd L «
dzy W d dz Istctseo Odzdzzs yOfisd.

HBSHjtey Odzdj tlsklsd ot ofMjn Wdd stese O
Ztctse dgj 4,4ddc / dz. ] Oted OB j dz' dztsfyls Ctsdzyj dzls to
dzj L dz2Oydlsj dz' dzO. dtBsH j to) @dAfdis B MHJJR0 s Az
deG/ dz. 1 dzv ©jS o o jfMjddzd? fjtdtsH R OwLOC
tcOMmMlsotstej dadzr dsd (W dsse, 2023), yYbts tsBi W
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f sdzso SH I W, [ dzw dLEyoj &isets kyomsco [ B
MtsHjtey Odedj twlsklsd, o MtejHdzj d3, MBMisOo dzv c

20
O¢ @ad naKp.x

iﬂﬂﬂ‘u‘ﬂlﬂ‘@”ﬂugl

1.0. cp. p.o. .0. p.0. .0. cp
T.

c. DOMHHCKOE 1. baprayn (Hosni mMocT) c. 'oHe0a KameHp-Ha-O0u

t dmiz dzBCu BH. jltcy Odzd 4 tlskzlsd o {dwo jlig~tadiddiHls dats
fsdzsosH: W 2021 @G.

Kontentpanms Hg, oI/

1.0. cp.

td 0O [BY d d d ftedlstsC d Slsdztsmd s mw
dzOL dzOyJ dzed v . (d SlH]jd @i sEBUPMIsE d ] d dzdlzp
f StetsSH T tc" B, slsdzsmw Is mw ¢ 6" BSaBBLWY2MIse

I s BEs e BSAtSLWIMIse j dzdzse 5 dzOL dzOyd dzed W o
fdls! josets f§wlstcjBdzj dzgdw ,-B" Bsolstg®:its) j € 35
o sHBMdz®B X Jgetee-igf 2 B OMMj2desr 2 u B dedzc &8
ftoeslswy jdedd oeMmjets EZyomlsC O otHftd Lo
COyYyj Mo O o jtcrndetMisdzr = O©BH tof BtSAatL W2
ltedSCOLBd “ 296 [ ddzdfMmisj temils o Ot difj @R 9GS 2 & 2
ftojHjdzt dets HEBfEMITAB | tctso dzd MtsHJ oy Odz
tcr BsSatsLW2fMise jdzdetsdts L dzOyj dedw EkMmlsOdatsoe dzj ¢
CO¢ wOMmbotstej dzdzOW d sdzdzOW W sted3O W o dzv j Isfr
#SHJtey Odzd jo figjlsilz IsWdd da'tstotso Odzdz" = f tetsB On  dzC
dze / dz, Is. Jj . dzj i to jl o dPzQuej hdgdelz j 1 rdgOeEdn . toj L
Mse dzOMEzes sfqw M todlstesMy j CIsdo dz' d3d dBdzasc 5¢
ftsHjtey Oddd tlskzlsd o 1 tsd | talajdatdffidsjde’ =" @{EHIQL
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dze /| dz) . J Is s N d o tcj dgw , fts H Odzdz" a3,
dzOB dzt HOIs j dz! dets? Ml ¥ [ sMedHB®RBI SO, L O
Hg ftjor hOedzd 3R pos ftotsB O BHT tc . IsBd o f
1 Otc dzO kz dzO, HsfMisdc O sRED , 1 [f sdzlz yj dedz" |
CoiRf dzj Sfdesets Wisdesotsets Bsdedlststeddze © t A L
lrgrz: 10 dzOhN oL G dzVW H, fnls ts dz o MsCdj ¢t
BjsHdUiMSdid ftese dzj BOBd dzO@ MISOHIWY SO
SOCYd M dmftsd L s90Odzdj d3 dzj H sMIsOIssydaets Yk
Motslse jlsMisadd M Oblsj Mistseo Odadz" &5 o A d3y
ZOyd &z0j sfmw s 10 dzgc/ dz (OLHjdz 1.6. 2) .
totseo dzd tlskzls@c @ LodigHigdz” ded Lf toj Mdzso BH dg" ~ 4 !
dzc/ iz. v OSdd BBKLOLtsd, OblsjMmlsseo Odgdz" j o
mMzzyx B OB &BjlssHdSd tftejHjdzjddwy tlskzlsd
f tod d3j dzd o3" HdzW BftejHJdzjddwy toj Odz! dzf Gzdz Gt
ftcj Mdzr ~ o sHOR . 10 1 stsdz tsMdese Odzed d, C
Cdastcsdzdtelzs h dm Mdzey e dBjstsHdSEz US EPA
sftcjHjdzj dzadj MtsH oy Odedw telslzlsd o ftedtotsHC
dze¢ /| dz) .



Lol ot trrcfrirr tvovesr 1 Ju3rsvom |
strryg Idrfea o vrRevE IR

1 sdzr h Ow yOfls! tclskzlsd, LOGtew L dgwesh j2
BestemMCdds fkzlswdy dL dimissydzd € 59 LO ftej HJ
fjtojdetsp By jls tsBLEMAzeejdifhpvOlsHg H EAMARBUEHIS ds
Environment 2019 AMAP Assessmen2021; llyin |. etal., 2018;Eyrikh et al., 2021).
lted MmEhjmisekzeh j2  Mdhisj isd O cyaaldavdehydlid
fJted desmw Ismw L d d3ts 2 dgL dmssydzed ¢ 59, z H
OtcC sy Mitses twjedtsdzO (dL f totsd3’ h dzj dzdzts
djojtdets?2 ¢BBjtedCd), sseHO COC dzjlstsdy L
fJjtej dzesmO tsls 'fRsj H dzjdiaHCCoodr! dedz - d mis sAMEH € s
Assessmen201]).] Mtsetej d3j dzdzr = S dzd BOIsSdyj MEdnra Ef
cO2tsdzy G. 1 OH'" BO, Wistedsdtelzs siqpw o) d Bz
HOdzj Otz Y § d6 (OPapi na, 2018) . t Oussk dzlstay jy
sftejrHjdvilb tjLSdj d BT Mister j dL &g dzj ded ™
2015).

Il ¢teClsdCj dzOBdzt HOE Isw ISOC dzOL '™ 8 Oj 3
tcszlsdé ( AMDE), Wwo dzj dzd9chroedett&l.icl E%§) p 4 9 @
toj L 5 dadnjded ¥Cisdzyj dzlstcOyd d Hg ) ftso jtcn
ftiosdmMraHWh jj ot oatej 3" odzwtcdes?2 o j Mdz .
sCdmdzj ddj GBS Hgoder &3 S Odztsc j dzOdzd ( Ols s d3© dzc
dL dzz yj ddf jegsBib®PL 2z j Isfqpw o tocj OFf/Isffdadizlzty Is N dsQoH
Mdzd Yy desd3 fsCtetso Yyofmls: RGM LdPIsg ffizts fip dzjfinH
fsolststedzts f sMiskzf OjIs o OlsdiismMW jtelz, o Ists o
J dbtcCIsd < J mMEh imMseokzjls BOXZOd tlsklsd o
Ol M Ghodzts 2 Mflsstetsdz’ , d Wislstse shils Odzts o dzj
fsCtcso O o Ols izsStpifenetalz,, B OWBHR G R Mndz] His9 OC
9 OldismMW jtodesdz oatsLHEZA], JjJJ odOydtset d
CodBRYf tsdzj dzlstso G tcpHe@ushd€2 fMficjistorsHa dzd ! o
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dbteCIsd<Cj, | toj dzgdzOdzH d d , Domriseigyaagt a.,RO09;Douglzetaldy dzw
2012;Coleetal., 2014;Steffenet al., 2015;WeissPenziastal.,, 2016) 1 0 Mils O
Bsdzd sstcddze © EMEP d GMOBt OOk jzBds disBk
]l tots G tc O d3d3r Ol ddtsMW j tcdzr ™MD BN O O] d=[@C % (J N AsDE
Bsdzd Is s tc d dze © OotSLHEAO d sMOHC SO ( CAP
Hsdze sMmMtesydz" § dL BB ted dzgdV telskzlsd o tMOHSC OA
9 wOWRSE O~ J Mo shstizd igAMBR{URCEBViIrdnment 2019 . b Bz to
J HJ dzMmlis o j dzdzOW MIsOdeydw dzjfftejte’ 9o dzse s d3tsd
f toctse sH W Is W Hy(Stefgnet gl. d2G0%; Pankratogtal., 2025) R Mfpdzj H T
tclskzlsd MtsMmtej HiSIsSBYJ dz2" 92 BigGdisle dlzs ks IfdOd 2j fig et
tcOMY tsdztsy j dz Ctolzff dzad 20 d J CtsdsB d dzOIs T Yo |
orfdzOe Cj M jdzjL dets?2 tkzH™ d cttcdzgtsHtsBT 9 OB

2019;Diagnosticanalysis2 01 1; Zhul i dov et al ., H0#f1l
dmmdzi Hise OdzdW¥ BGEtOdzed Y dz d o BMdzso dzsdy f
etal |, 2019; s Odzd dzylz ¢ , 2016) , ftod It

Hisdgdz" » Blsdztsy j dzd 2 Biste jianoy, A 2ZHRRS 0 ¢dk frHj teizls,
1 sodStse 2@RH Hicd, Bz sd3 Oo lstsdesBBdetsdz ¢
L Csdzsedud MEd?2 dsdzdlssteddze o woaddz dzj ¢ Olsc
fMtcd H Iz, ) Yyomlsdztsmis d , 1L WWJClIst d 4 zO ¢ s
NdotslsdyjlzshpjeB@® Y dz o [ dRGY 7Y Eaf @MYz ( Sc h
2018;Bishopetal. , 2020) §f8¢0OLOdzd, yYykt ¢tllsds O
lszlsd ) $shsCOPRd d Btsd "ddi3d L OfOMOK.
02 tsdzOn dBhztsetsdzj Isdzj 2 3j oL dztslsT HisMis distdd j |
et al., 2018 Schaefertal.,, 2020)0 d&dzsc tsdzj Isdzj 2 d3j toL dztsls §

Btsdz? hjJ twlsklsd, yjd ot efmjnm Httkzedr {tsyocC
By jls o MosBtsHdIs! Mw fted jJ kOWdadd o Is
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4.1 dtsH ] to) O@dzipts dsibik I$ b dalz@3 e tsH tfigetgte ] 1
(cBOsdz ysd2 odolssdatsdide” 2 tsCtekza

] Oftejdzj 2023 ¢. B dzd ftetse j HJ dar 1
OdzOdzdL z2 OlsdBsMW jtcdzesets oLHEZRO d Mmdzj y dz
1OH" B30 d EZHOMj dzdz' = Bls cSESHO ©O2 B
tclskzlsd o eowLHER] EHOMz) dzdzr 9" sisOdetSs tols®B P
mMetslse jIsMmiseakze h dr dzOdBtsdzy § B do dzj dzdz” d3 d3C
1OHMd. w0Odzj mOH (dBO COtlsj IstsySdceslsdisyg
Licj dze 82 (dzO@ C Otlsjcistsa)k d & DY dals j zAEE" -
stsys¢d wlsdzi uf @Y HOBC IsesUE )O. &ZOR sH J d&zOM+ dzO
(10 C€d3) Higks Isg ke tofdEataB@figdzts . SlstsB tc Odets 8  {f fe
OotSLHERO.

i dmMkzdzts § OBl D] BRBO tsls Ots B M ESeias G BdStede) 2 [
tiLbkdr sOr ftejHjd ddY Stdyj dsttoyd?
OB dzdYyj 4.1. 10 CEBLoHMEEB?2 Isjticdltshdd "
90! Jiotso Odzs ® HdOYOLISAA7 thdss /e & O dzdzij g
4 0Odzj mOtcH o HJOf Ontisddj, As7s fosD/,dBO  dz®@l dizj dzd ©
1 Bo" 2 vtejdzets?2 o HAEOKEOWLE] s /dddY, t60O adgz/ o
ifsfm. ccjdz dz" 2 o dzd P @D, 93] d=ld dx 0, 5
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sOBdzd P j 4tz sOIsr tsftcjHjdzj dedWw HtsH QR O
1dxdaj 2 [B(
G. 1 OH™ 3
T /] MipejnedG| SD, 02 Maqa 6 Mgosn OBG| Miwjnd &6

1 0,88 0,19 0,44 1,35

2 0,76 0,21 <0,5 1,47

3 0,64 0,25 <0,5 1,13

4 0,73 0,23 <0,5 1,25

5 0,94 0,25 <0,5 1,40 0,70
6 0,55 0,23 <0,5 1,33

7 0,48 0,23 <0,5 1,13

8 0,64 0,21 <0,5 1,17

O tc©o dzj dzdijc .G . & Q dAHAT Qits

6 0,68 0,26 <0,5 1,26

16 0,85 0,23 <0,5 1,27

26 0,63 0,18 <0,5 0,97 0,72
36 0,67 0,23 <0,5 1,16

46 0,76 0,17 <0,5 1,11

ZOf tc OO0 dzj dzdijff t=fy. | cQeH " dds dzr 2

10 <0,5 0,19 <0,5 0,99

20 <0,5 0,17 <0,5 0,82

30 0,81 0,17 <0,5 1,16 0,52
40 0,70 0,17 <0,5 0,98

50 <0,5 0,13 <0,5 0,61

ZOf tcOo dzj dzdijc .¢ .1 |goOHY dy tocj dac ts52

10 <0,5 0,17 <0,5 1,11

20 <0,5 0,12 <0,5 0,67

30 <0,5 0,09 <0,5 0,55 <0,5
40 <0,5 0,11 <0,5 0,78

50 <0,5 0,16 <0,5 0,85

dtc] Hdz] J MsH j toy Odzd j tclskzls d ) o BLHERA

tsflsOo dzv dzfs @, 700 ods/Hdg 7 |

vO0Cdd3 BBOL 53,
tcOL O MEOo dzj ded ©

s
FteB Odzd L d tetso Odzdz" R

MtsH j toy Odzd j
fMtcj Hdzj G sH 5P azd o t€ LisHE

EHOdzj dzdz0 n 5 8% dzc

wlsklsd o

sjcedlsEicd?

Csdzyj delsteOydd Olsdsm j todzts?

©clsk Bd

*)dzg te(ds dzfy &
4 J 9 ] todzt
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4.2 wBHjtYOdd] tlkzlsd g QOROmNH I dEEDs S
L dhdel 2 [8(

{jLid O SftejHjdjddy tBhj2 tlkzlsd
CBEBHOR 10H' & d wOMPE@EM] §&£d2 j H 5ddey d
SMOHSC O | OH' BO dL d&3j dgv dzOM! tsls 1 @Bdzalz da &
63,3 dz¢/ &z ® EGdsHd 2, M ®&OSHdBOd d&
(Md ted HJ 2O BOW) .

vOBdzd @4 HAlzd] L dzgOUYjdedw, HJOYTOLBd
(W) tWlskzlsd ofts o dzOy dzr » Olditsmi jtede =
fpd L tsdB-2 21081 ¢ ¢ .

fn
o

s 5 dzy j dzldg, Gz v |
LB BN G [ 0Cfute) H|  swc bdtdsH
MBdizsHdz" 2 f jJtedBH
wow)nl L5 | 261 ] 66 5.4 5.10.201601.052017*
12 | 204 | 55 5.6 01.11.201718042018*
Conr g 05 | 275 63 6.6 26.10.201629.052017
9 <05 | 633 | 148 8,6 14.10.201703072018
ud fadf j2ed SH

Conr 37 | 226 | 86 6.3 30.05.201713.10.2017
910 | 294 | 122 10,5 04.07.201812.10.2018

* B fsdzdy 2 ndsHd 2 §jEdsH.

[ dded 3Odz! dz" § d RBOSMJdOdz dzf § Ctsdzy dz
fJtcdBHOBR dzgj L d&zOydlsj dz€ wzBls € & eOtc jddfy Cdetde \EJ da'j
oJMdets? . wtcOodzjdzedj] MtejHdzedr Ctsdzyj dzlstcOYy(d ?
Nd mtdzsHdz j fJjtedtsHT f8C0L0O0ds, Ykt CCtdz
tcOL dzd yodzdm! fgtsylsd o Isted tOL O o M2 07 T is2A
fjJicdHBdR BlsBtstcO® ftesB o wHOdzj - OtcHJ . stetsd
B' Is L Qo -1h@ detzj e tsf stcyd sdzOdz! deséts o € dzOH
sMOHECBBe M o MsCddd Codzyj dzlstcOyYydwdzd L O
fted Hdzj oL o M j didfal dduwstselayg dizisje tsB ! J S Isd o dats
L OGtew L dzj dzd W , Zydlsr o Ow tcj] Odz' dzr 2 9 C dzOH
¢ tsdzd yj Mmls o Kaultedgptal 2079, (



87
4.2.1 wtejHdzgjoLojh jdgder j Ctsdzgyj desteOydd

dtojHdzj oL O jN jdader | Ctdeyj delstcOydd tlskzlsd
H40Odzj - OtcHO BdRda CHOAZEBB®YH & dzd Y J, U B 9
MlsOlsdMmisdyj MSd L dOyddts?2 oL ddyd B' dZA@= ISt
2, 64fHte44) . 1 sdgidzfdefisleedts jdzj 2 Mstseh O Is,

tclskzlsd eorhj o Isjfdrj MmjLtsde , Ylsts Mmoawy
(Sprovieri et al ., 2017). J[HAOSC Mmdzj H
MtcOoa dzd o O Is € Odzj dzH Otcdz | fJtecdBHT j dBBHO
Ctsdzyd dzlstceOyd d tclskzls d L O Metslse j smise iz

4 sMkzH OtecMmilse jézdzr 20 EBS d&zOpr ovi er i et al .,
Hdzd Is fpw RZOdBdzetse 5 HBdz b § Istcj n &3d Mwygj e,
OlsdiidsmMW jtodzr = o7 f OH j dps?B,n tstE@ d3iz0 s Ised L aldzvdats,
MsB 52 HSYHJjor j d Mmdzjctsar j smMOHCd, Is .
M smMtseB detsmis: d bkEHjdz dgzes  dzsh OHY . 1 81 IS¢
MsH j oy OdzdwY tlsklsd o Oldi@tsmMiW jtedzr = BMOHEC O
& jfdzr 2 d "tsdizsHd 2 fjtedtsHT 5 bkdfkz i

gL 5dzdzOv w0 § Oo v Ols MW j todz" = BMOH !
ZGdmkezdzS 4§ 4. 2 .ywe p OLndeddasiivdz @ d  Isj f 20176 Gf. §
MsOkdmMisduyud MSd daj L d&zOyd d3' , ssGHO COC o
MsOlkdmMisdud MSd L dZOoOyguwecBizkdgcms. sHOHESOF j
6,7 d 10,0 dzg/ dz, ylsts Hj d¥ dffiB2cQf 1oz | fs2OA82ASOr
GsHr . Cltsls tjLEkd sOIs fteslsdoetstej ydls IsJj dat
otsLHER] d OldisMWjteder = or f OH j ded W =, dzO B
MlsOdzydwvr dBoddststcddzc® o vz, s OdzOH | |
Odzstetsf 56 j dadkzoColé et al.p2@1";fiyluntean et al., 200&issPenzias et al.,
2016; Zhang et al ., 2016;). JdOydad® Jj H
telskzlsd o sfMOHC O B' dzd B dzOtelzy § dz' dz©
MjojtesOdj tedC OdzmC 2 M persuy DepodtiahH\gtazak2(MOBI)3, [z |
ftod BB % L d2Oydddr = Istej dzH 15 gwc (Plsch @l ab, d2g20).fr «
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[HAZOC s, JjMmdzd o osMmlstsydas?2 yYyOMmlsd wz ¢ dzO
LOf OHdets?2 yOfmisd dL d3j daj dzgdw B ' ozd oz L dzCe@ Is
SlsmMizlsmMisedy ko j dzduyd dedvVw dzsSC-Oezndzi dasoeBtcf
SlsHOMZ dzdz’ & tcO2tsdetse S OROHME B2 dteClsdCd c
dL &3 deydetsis! o Ijujddd dLEYOJ BSEB §jtec

9
6 I I I
3

0
26,12,2016 30.05.2017 14.10,2017 04.06.18 -
29.05.2017 13.10.2017 03.06.2018 12.10.18

CVWC Hg, ur/n

 dmMzdets & j 4 SBede” | Mtcj Hdzj oL o " juwekde tgjls Xl
(dzc/ dz) o Obdsm¥ jted 7 IRPABE @R . ¢ ( Cc@H)daf3!
Metslse j sMiso s Is HEzEfRstzs Bl tod SR B&ES Mstlse

SOC odHAMBEZ FLO 4. 3ywe Wadzjlsddzy & @ls d3s ) O &
1 OHT B3O, toOMMYUdksOddkzow L O H9a O GEBHO, Mt
Htclze d ~ FteB Odzd L d tetso Odzdz" IsjtctedIststcd 2,
fodzzyjdgdzr = HdzvW cEBtesHtse M Mddzr dz" @3 L Oc't
sdls0?2 (&BjHJOAOTIR]1 3dze / HiZ) Off(CBLatkda tla et al
2013; Huang et al., 2013; Siudek et al., 2@%9u et al., 2018;ripathee et al., 2019).
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tdMzdzB8{ sA8" j MicjHdzd oL o " jvdellzr BlsEisd
Ol ditsMW jtodzer = tSMOHSC OR tcOL A telzizts o |z todz®/datf L (C
Yo j @ tcydtsdzOdz' dz@ Ctsdzyj dzelstcOyd
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4.2.2 1clsCd OldisMy jtedr = orf §f OH

I BHBS T | flssCd OldiismMW jtoder = o' f OH | dg€
Msfls Oo ds&@H &3,45542b 82016/ 2017 d 2017/ 201E¢€
Spovierid MtsOolststcOdptfal. ( Sp20vli7e)r i B" dzts 8¢ OL C
fsdzzeh Otcdd dj Y eBHBOT | t0OLddydw ot o dzOy
shdeso dzsdz Mo w L Odzr dndzjslz jj s sEls dsifOI€ i ts,0 . Yls
Cesdzd yj mMlsots tsMOHCtse kZo@ iz yd dzegllz' o dzg 0 HzO N B
2017/ 2018 ¢G¢G.) (Eyrikh et al., 2021)
9N tcOy jdadzr d3. dHtcjHAd?2 CctsHBo 52 ity ldcs(Ss Ho TintisC
3,63C &/ i3

stcOQodzj dzdj S Bdzyd dzstcOyYd?2 d f slsts§ OH T telds
PHOdzy dzdzr sd € O25dzOBBd ¢S IsdCd ¢ 0OL Odzts,
Mtcd Hdzj oL 8 j N j dzdzOVW Ctsdgyj dzstcOydw telskzlsd o
Ftcsodzgg H OlsC OC EBHBoO" | ftslstO@rdzdf®ddizj 3 s

v OBd&Zdyod 4. 3. sty dzlstceOydd d fslsssd tol
Hiczednmn EZHOdMz] dzdzr =+ ©O2Bdetse P te§

s | . .

fifbsy sdsyj d d; Hdzuf%tgim?d@;qu edHdE s 1 eqe
Hvwc

(El)/ri(IzhHert aollfz),’zoztl) shnd 6,7 8,3 3,6 2016 2018
r (oidzé dizgéiej ; é dzo% dzﬁﬂ ' 6,0 3,0 2001 2002
?IS};)-(i)v:er?e? _;I.,nzgl’?) Net 4,5 11 2012 2015
(szs:lei?’elt:;nll.?rzm(i)l7) I 6.1 2,1 2011 2014
(Peal\rlgcr;:]eétuasl.',a\2019) 3,5 6,2 2,3 20132015
Glacier Bay stig[',a'zgfé;(’ USA (Pearj g 1,9 3,0 201012013
(ng;rr;;]aé?%ﬁ Li(s)/i\g) 2.3 2,9 4,5 2009 2015
S Pearson et al 2019y | 36 | 60 21 | 20082015

JtcOHdjdzls o" f OH jded?2 tlskilsd fiizChdsodifig@® jdim
skdzitej ¢ dzvify ShaDbyi6t&t&l, 6 A 2 0 1 73S GHdm® 4¢,¢8j f (15 7
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(Pearsonet al., 2019 |, d 1 OH' d3, tc OMm{Y tfipzty. J, dedzl B to =i
ofdmr 9 O sw . 1 slsts¢ o' fOHJdzd2 twlskzlsd o
sjtetedlsstcdv 3 ¢teSCilsdyyd MG 52 L sdz" dets L dz
fslssCtso o fOHjdzd?2 HAzvW Hikze 8, 5o/t © dzcds t
6,8 WCHDodEEOdYy/sBO8 d 122, 6lsgOdzj dgdz’ =
02 sdzOn Mtsts IBPresibleglls 20Q9fadztsl), 2006, AMAP/UN Environment
2019 Fisher& Nelson 2020).

4.2.3 wjL sddzOv HOOSHESEINC) @ dff s B O H j dz

g j L sdzdz" J f slstsC d Ol 3 mW j toedz" ~ o' ff OH
tdmizdS 4 o3 Misy M CoddujMmsetsd Olgshi
9 Otc! qicso Odzd Bl 2, HY dBsEzMB eI BEzWBC ¥ b dgr 2
nsdzsHdz 2 f j tedfdsH EBlIgERQ] lskzlsd ftej diEzh
B MEBHBOB2 MjLisdedes?2 L 3 deydoetsmis! 8 € tsdzc
o Ibjfdzr?2 fjtedtsH 2018 6. dOBdE HOjIlsMw o
dzj MBsilste™w dzO fMdedy § dzed§ € sdzd yidfils o O Istish) @ity
MowL Odgs dgj Itsdzr $ts I { BdMMdj2 Bl tj cdd
fs30tr d Ht. ), dts-tBGHMHYJ 2 sdBsydud, tep
s Odz" = . U tsdzh ded@izts @) L thdiadzty (& U o) wo dzW j Isfr
RBdesc sdgj szgz' = cwckzdzlstse d BltcOy Ojls € dzd GO
tcO2tdzy ©®© 2018 ¢G. stsdzh ddzO0 wuvd MEkh jMlse j
MieOodzj dzds M) 2017 ¢&. d 37 fipds dfdsi dndedodg dzj o
Yylsts wodzw jlsimw dzOd B sazid)s j idzgz@y @ Is j) @' d@'H dizstR s !
st j degdeslsw i € dzd 3OIsOé, 2019) .

1T dzs fsCOL Odets, Yybsts fsolststcdzOw 1 d3d M
or MsCdr Isj BB j tcOkztcOR : ftoesctej o -HisHOHo @
Fojdzdyde Odzd ¢ &diskq dzidzdfa dgBY3IJ Issise j Isfis
MicOo dzj dzd ¥ M € tsdzls tc Kagetal., @J9).z yOMIlsC O3 (
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tdmzdztE @& j 4 sdedz’ | slssCd o PHG Hadrd y jofis
Ol®@smMW jtedzr = BMOHSCtSO © 1 OHT d3g

{ lskzlstgdztmc s dzziiAapisdzj »  f s5yo Onm s isR H i} SO
edmM¢ COC BB hts?2 tjL jteoakOte Hg, MmMsHjtey
ofMjm HEkzednmn Goys OR, ¢ j OdzSchuftered . dA0E) j
1 s stz &t s dagjstday s s O f tesHtsdzy Oj s sOwW s |
f siigfdd®d Hgdsj teL dzr 7 fsys o ObdisMmy jtelz.

4. 2.4 [yjdeCoO ¢ &zOHO AMDE 9o wtBhdj ¢

cutsB' Isdw dMmlstsh jdedw ObBshY jteds? tlsizls
oM 2 o¢tSClsdscj. Gkt fsyjmm MmMudlksojlismv
Ot jtor , yUBG j§ todsoifOndily dedé dzO 5o j torF
ftedetejydets? LBdaj OSldujmSdr dEsej2
sk djdds o o¢tcClkdSbk ls Hj N Slkoletb, 2004 |
Steffenetal, 2009. | dzOfmlstswh j | otcj BBW W o AMOIKE ] dzd |
SftejHjdV jlsMw 5 Ctdyj dseOydwd BN jats f
fklsjd ftwd & dLdijtejdd? k. Sefenedaiz®01%).dzC
RiMMdzj Hso Odedw, ftosojHjdedz | © f jtedtsH M
tc 0o dats 3t detg Hig @zj dzts ) O ¥)j(Ayotetals 20a46R2 ( f

I &Oh j& difdj Hse Odedd &OS fd 5O dz' dzr
sMOHCtse B' dzd 5B dzOtclzy j dz 9 J Mdats 2, yls ts,
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itdmzdz€ 4y 4.5 ( O) fsCOL Odzets dQ Isizip telag Wdgdtg dzr CAs o
1 OH ™ o3y , H]j Bsdemisted tclzs h j J L dzO0ydlsj dz' dzts j
o dzOY dz" d©3d tMOH S Od3] .
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Iorok ocazien

2016 — 2017 2017-2018

t iz dztE & sdzyd dzlstcOydd Hg o §jtedtsH AMI
GBHEBSO" J 9" fOHjddWw telsklsd o 1 O
[ dzv tyj dzCd o ¢ dzOH @ sOIs Bis fifWj jitafds Hm  ASVIPDEEH
sMOY HJ ded | tclslzlsd B dzd tcOMmMydIls Odz f sist
fjtedtsHr , Ctlstste’ % dsRBODEF Jd dzfool @2MI8 ccC.
9" hj wWOMMuydlsOdedzesets ( Obri st efFdilal tsfO @ D
AMDE (<5% BjL EkEyjlO MmMkrtets tsMO)HJddW)
tdfkdzCj 4.5 (B) §YBCOLOd 9CZOH AMDE o
GH] MmMbtslsdesh jdzdj t©OL 3j tese SCStokzeses Mtsslilse
o' fOHj dzd 2 tlskisd.

4.2.5 RHjdsd¥dCOydy dhmssyaaLtshe 5O &

1 etsd3r h dzj degdzOW  H jWiIsj dzt datsfls &ZzO Isjtctcdl
cOL 9 jJHES2, cOLtcOBBISCB?2 d 1M dzEOIsOydJ
sjtctedlststcdw tjedtsdzO fsHo jtey J d&2O Isjn dzsG |
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ddzls j dzmdo detsmisd (| sMizH@IcWi & j Hzflztz®@ - H 5§ O H tc
LOf Ofpr dzj Wisd MtsmisOo dz 8 B 2 8 9 3 BdaAiFHAHZ0O tisfitplsiz:
HsC dzOH €),. 200l 7H t5\dz¥ dzf dsOEzSE O9 Istsdats d3dzs G B
sBh jtesmMmd2 MEts2 HBT' Yyd e dodstiHndF R dn€otscBCR L)
d 2z d deS DB ¢

[ dzw or wodzj ded v sfdztso dzr n tcj 6 d 5dzOdzr d
fsmiskzf dzj dzgdvw L OctwLdgweEhdrn ojhjMmlse o Ols
[B(d LO oM dL zyJd dedzr 2 fJjtedtsH B dzd
Cdayd delsteOydw aisd /¢ dzdp" s tflssts € O BT § flse o
Msslse jlsMmisodd Mt MY shulb tsdp, Odfitgid oy Hjfidstizs |
HYSPLIT B' dzd Mcj dzjtedtetso Odzr ©BeOIsdz j Ist
Eyjlstsdz or Mtsisr ded y dzd 2 GtcOded yr ts B dzO o dzts fi
o fOHjded ] GMPOH Wse Jdsdmfydlsj dz dets?2 1yQ tedz®I2
weo dzw j Isfpw By Mssf sdztsy § dzd o L 5 dzd o’ MtsC
Slsdetsmd sy dzt dets dedL € OW CGteOdzd yO  ®wBOAIZO tedets K
fsdztsy j dgd W Ektotse dzv € tiztize Sz Oy 6 3 s s 2B Iz
hdJtesls On, o' Mslskz tsB dZOC 59O o fmjn W ts te d3,
fJto]j Brn ZOY Hjdzdzr » EBOdtse tsBkMdzse dzj dzts sk
sjyjdedjy BBdZ' h j2 yYyOMmlsd esHO (1 jMfOdzses ¢

rdzv dHjdzsdw dS Oysiipls fffrolis) tolzgfdad Ctedselz Ifd dzO
dmMfsdz' L so Odzd OHOf Isdtetso Odzadz 2 ted Mz dzts €
Bsdzd Is tsteiffifir s 4. 6), Colstster 2 d dzdzt Misted teolz
1 d&sd mMidd L OGtewW L dzgv e h dn ojhjmlse dzO Is § t
ftosd3jltede = fMJj Clssteso .
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B TEQ JMEKTPOCTIHIMT SMEKTPOCTAEIEE 3MekTpocTammy Orxomer
LESTHRI LEETHRX OEETHRX paboTEa  WyTYHE ¥ CTANH (3TORE) (raz) (medrs) CEMTZH.
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i Mz R MES6ddSd Odksttl ¢ j dds? | &d
M OECldujMSdns kjtedlssted s ( OH OFOR] to &S ¢

158 fto]j Hdztsy j dzdids Gylizc tvtc delsddédl jB " dzd tOMMd3
mdzz yow . 1 jtoar 2 fmdzlz y0O2 igo f ) SEE©dr! h & & da
d dzdze Mistcd tclz® Is sBtcOIlsdz J stcOj Clststcd d H ®
ftcj HIMIsOo def pdzclz | diep. B j tolzls Mo ts] dOYOdzs MM
dbLdd (2P s OL O- Mis ©dz) d ®c0 A, H O dz
tdimfes@d©OF MisOdze d t sidd, s@EkzEHE Ok iy d
fs @ity Hodxyjddw € Tdgd MEWOHS 'BEOH dad] te@® f
Wisdze dzj Istsdzr €5 kEd3jtoj dede” m sjdetsdfsted ditsE d
tcOMf scdzsy j dets Btsdz! W5 d Ctsdzff Yl figts s O dey df 2dzts
ftecdqiecsHdtsd3 cOLj, O IOSCYJ HftwijHfdwIlsd?2 {1
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10 tshdzse j] MjLtsdedezr = fslssCtse o dzOcd,

G. 1 OH' 3O, Bf dzd tcOMmMmydIls Odzr o C dzOH T tcOL

o" f OHOs h QA dzO f sHMlsd zOsh e stE®o j 1c§ gzt
(t dfMme.das <

XOnoAHbLIA nepuoa Tennbln nepuoa

{ d Mz detsiT) CAdz@AHL dzOf 8O0 dzj dzd2 o© Bh dj MjL tsd

%O fsHMisddOs s f sq jdigHgg@ijlso HsmsHe e C
sMOHSCEe o Isjfdr 2 d £SdsHdr 2

1l CdzOH HOdz dzj 6 5 { jAcjj disstin@dz'ndztis Y tedoid dsds,te d
LIEBOZO Brdz 9rhj o SatdsHd 2 fjtcdtsH, YJ &
o C dZOH | sMmistsydets?2 wdBdtcd d wjojtedsgr » Btc,
d dzstod df » dhstsyddSises (MY dcOdedj s8R
fiesdmMaHdIls o Isjyddzdd oMjceB GtSHO.

A3 dzj Y dz' 2 HtsCtetse oSHBMBGBLO 1 d

t JLEzdz IsOIsT sftcjHjdzj dgdwVw MtsH j toy @dBFW 3
ftcdoe j HOdg'dzdayd #4j dzsd3 Hdzw 6. 1 OH"™ d3 -~ OtOC
tclskzlsd, . ¢. I]jtwweddsygisdiwv dsd@iEEd istxpdss? , (
CStc@HAOL so 5] . lted {1 Isdz BOSCMd B3Oz dz § ¢
fMdzj ydesds fsCtetse j, lsfép tc Cai@isds das ) | dedg€ O 7 ¢
M Cstc O, LO Mmydl SCtlstster o fMtcj H dz"d2O dztistist
Htezcedr EteB Odzd L d tcts &EyOlde@zetal, BYlfctc  Iststed 2 (
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vOBdZdyoO 4. 4. utHjty Odzdj twlskzlsd o Mmdaj ) c
20222 023 GG.

| BesHMEOW Isjtetedlsstedw 1 OHT BO

1 slss¢

stsdzd yJ mlse ¥/ ] dne dz6 SD e & BMOY HJ

Hg, 3¢ &/
155,4 v. 1 4,98 0,34 0,77
110,8 v. 2 5,89 0,29 0,65
169,4 v. 3 2,29 0,19 0,39
119,7 v. 4 2,28 0,16 4.04 0,27
73,9 v. 5 5,45 0,05 ’ 0,40
143,9 v. 7 3,78 1,16 0,54
106,9 v. 8 3,85 0,51 0,41
126,1 v. 9 3,83 0,08 0,48

¢G. 1 0fisg. G jdz dzr 2
187,9 10 ¢d 4,96 0,14 0,93
158 20 ¢ d 4,81 0,09 0,76
156,7 30 ¢Cd 7,72 0,16 7,30 1,21
192,4 40 ¢Cd 8,30 0,05 1,60
159,9 50 €Cd 10,68 0,04 1,71
G. 106" &y 59" 2 vt dzG 52

184,7 10 ¢d 16,23 0,33 3,00
235,7 20 ¢ d 13,10 0,15 3,01
191,1 30 ¢Cd 13,26 0,05 12,78 2,53
222,9 40 ¢d 10,48 0,30 2,33
181,5 50 ¢d 10,83 0,21 1,97

#tcOo dzj dzd § Mo tc] d3j dzdzts G 5 fMsH j oy Odad W
FtoB Oded L Jtetseo Odzde' 7 s jttedlststed? CiosH B
vOB dzdty b . stsdzgyj dzlstcOydd tolskzlgdOHs 30 dzizpdetsd
LS8R bsody, ROLOCIk,jtedsd HdY Isjttd
wtejHddj d BjHdOdzdzr j L dzOyj dzd We S$3sdztgq D oz®
Msslko jsMoks h 71 QezRAE BA.2 H &Y ¢ .

sOBddYO 4.5 T uwtOodzj dzdJ CisEiRyyg siplsjtc Oyt t
IsjtctcdIststed? cGtteHS | OHT d3 d i@z dz L

s sdzy J dzldig, O ydgev/ dz

. . . s tsdzd yJ 1
1 OMmJj dzj dzdz | stesHMC OV Isjtotcd EsujC o
Hiaddz HgocH Hmw | 034 HJ | SD
G . 1 Oted 10,1 21,3 13,7 12,7 49 n=10

G. 10H7 23 59 4,04 3,8 1,3 n=9
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101 GCsf[fIRY[EsSRE [ J1RUJIR1TL & rrtr
s{fltf1r1rvom [stuvrddzre wtrr3 19 1tRrRIY
lrtmirs [I1IR

5.1 stdstesdz cdHsididyui MSdE §sC0OL Ok

s s dzls te ts5 dz G d H to SR ECARLyQ IdnjS dd jr2 weo dzw j Isi
By ssHsEZtEed Yy MES? BMdtsoa 5?2 HdzW tsyd dzgb d Mt
McjHr o yYyjddsd. 1 12 MewiLd cefmkzH Oteml
LOCtSdzsHOIsj dz' dzs 3 Rtesodzj L OC toj fidegHdaz 92 fifflss
t sMMd2ME B2 A JH.J 0O dEf) dztRO@EJ d + stsets HSE
(1 sMlsOdeso dzj ded j df A€ Oo2LsY )z Misw@® Odzd L Oy d &
Bsdzd ststcd dzc © o tsHdzr » BB jCIsse ftesoBHWIS
[ ddzf edtotsH T t sifdd, tfdsjiotesd,tc] fi) bstiigrd,H te th d
Z{ ts dzdzets df3ts y J dzdz’ ~ St Odzts o dmY sdzdzed Is § dz! dats
AJHJjtOYydd (1 sMmilsOdzetse dzj dzd J 1 tcQoa dlsj dz2 M
1 0o dlsj dz Mlse O tAné” 398; 1 sMils Odets 9 dzj dzd
1 sMisOdzgsodzj dzgdj 1 tcOQo ;B jsdgisHAS® dzij dzff ] 4% £0o
477. | BtedizZOIs d o dzOW BOL O, tcj 6 dzOd3j dzlsdtelzs h Ow
Zmdztse d W d ftcOo ddzO lsBtstc® {ftetsB ftso j
1 Csdzsedyj ME sets Bts dzd Is tstc d dzc O ftcj HiNlsOo dz
GsMizH Otels djs@RdAE Ocls O, ooatHddi 7 [ S8E) s Oday ¢
1715048 1; 1 [4uv2026P028zC sotsHWh ddiBd HBEC EZd3] «
L Oded 30 J Ismw  { £58.2403092 t© dg o6E2.24(B532012), A A d [ (¥ 1 T
1215208, 11vr A 12038..2:2.2:2.3:3.2

4856 dzOMdets (A JHJ teOdz! dats Bz L QB dzz stftdelg H
~dBdYUd MSdrn SCtd@3ftsdej dzstse d BByjdzf O MmMsmist
it sMmd2MEBs2 AjHjtOYdd fm yjdz s ctsmizHOts
Bsdzd Iststc d dzc O H s dzy dzr o f sdzdzvlsts HNf € O tlris ke
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ol Csdgg dzH 2 j spw  dMf sdz! L so Odzd j  dits tetd3DOISstH @ tHat
HECEdR] dzZlstse | sMedHiedR] IsO. ( sMedHiesdj s H
d Hdzv d&OBBtOlststed? ftojHftedwWisd2, Eytej yH]
mMtsB Misflgdlzdesf toj Isj dzgn iz N dR dzO@ § sdzzyj ded j dzqd
5B &ZOMIsd dwsdzdlststeddzc @ L Octew L dzj dzgdV € tolzy
4ty dz B ssHdSE o f sdzdzj dzd v L B 6§ dzd
sfmih jMmMlsodzj dzdd t©WOBBIS o tsB WOfisEdckzog®dzd I B toc
fMtoj HT (tr 96R. 18.d5e5dz d3 ®©OL OB BISYdSC 5d3
clLdHtsndBd U MEd2 dddis dzlf J 1s1€0 dqdats. o3 (Y 15 fifely taupdz
sBi jCls dMmMmdzj Hise Odad v ftcj HdZOGOj Isfmw ¢ s
~d d&3d ud MS ts¢ 5 tc OQ de@zdsLISAD, dzdzO W dzO Mtsslse j Isfr
LOadMmddismisd ls &jlssHO itejHjdjddy d
B btesdzsedud Mcdj [R@BROEpBIMSICH. sjd&3 1o
Bdztsy J Miso s detstedzOIsdo dz" = HEBEC EZd3j dzls s dig O L figtec
Emizseo dvw tlsB O, fosBsf sHEBIstsoa Cd d 0dzO
fteslsdostej yoh dj Htkze Htokzeckz, ylsts ftodotsSH
Clsste’ | ItckzHdes Mo jMisd o vyj dsmisdzze mdMmls

5.1.1 10YydsdzOd d& 2 ftesjCl & 5dEd

l crHddstsd3 § dzOdzj 1 tcQoadlsjdzt Mlsoa ©® t A {1
cOLoadlsdw  siMd2MSts?2 AjHjteOydd dz0 f j tedt
2030 goeHORE 2( § ZOd&sS,sdR D Is dzj sB - 5H  dBsM e
LOGtwLdvshdrn ojhjMmlses o Sty Oshkzs Mmtcjt
ftoedtcsHT o ORI OR dOYyftesjClsO BN dzts MW Stec
1 t1OLreadldy MmdMmilsj 3" 1 Csdztse d yd M¢ t€dsEkls tyts

COyYyjMlso O OlsBsMW jtoedese s oaBLHER O, d&sdzd

sBteOh jdzdy wuvsd d wvi1 ).
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1 ]l dzj Htoj dad j dzO0d dzz y" d = HisMiskz{ dzr = Isj ~ C
fsHHJty¢d cLijdzjdzZ » ftetsy CIssoe.
udzd 3 § dzd § tctso dzw L OG W L dzj dzd W Ols d3ts fi
B nOdzdL d3f CoBlsdietso Odzdw or BtesMmise, ¢ il .
fjtejotsH 1 dzgjtecjIsdSd rsm d IstcOdzmf tsteclsdz’ =
mMdzdy Jdedd o' BetsmMise o dzOdeBtsdzjJ L OGteW L dzj C
l tOLeodlsdd MmMdMmilsjd3r 1 Ctsdzsedyj Mt ditsdac
1. AJHJtOdz dgr 2 ftesy CIs (Ad) ¢ s st dzj
CoOyj Mmoo © Sty O h j2 MmMcjHr e (AJH]JOM dz
2025) . ) LIssdz ftesjClsy HtojHEmMBsIste,j dzr
mdMmisj d3r Bsdzdsstcddze © d CodzstBtsdu bz Y]
Cl3f dzj S Mdets?2 MdMisy 3" Bsdzdlssted dzc © MtsMmis ts?
t sid2mMEs?2 AjHjBOYdd, BteiMmfjydesOrh j2 o
mMemMlsswdzdd Stk O h j2 MtejHT, ftosGdatsL dt
ML HOdzd § ddeV BEMOY ESdzdztBH j ey O j2 Mo jHJ
MsmMisswdzdw Ctdi3f sdzj dzlstseo ftodtetsH dats?2 Mted HT
sCtokzy O hzy MtejHEZ, Bl jSIs0On d&OC S dzj dzdzats c
2. Al c¢cydmlsr 2 etsLHEZRé (AJHJjOd dzr 2 {
dzgz tcOL tcOB sls Odz Bjtesftedwisdw, ZzOtf tc O o dz,
tcjekzdzdtceso Odzdw Cotslsdtetso Odzedw or BtotsMmtse
ZOMmj dzj dedWw M EZydj stsds dzOdetsdzy 4 6 OMde" =~ L C
3. A} ¢cltHO (tshmdde (AJH]jtoOd dz B tizts
MY stcd3dtctso Odz 9 Mitslse jIsmisaedd M (vEOL B 1}
G. -~ 309). 10 jets tjOdzdL Oyds lso j yojls
clsHO (thmhdde ftojHEMdBOIStedoa Ojls Edzkzyh i d
Bl jSCIstse O CtsdgPlz 20 3
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5.1.2 {4J0d&zdL Oydw dOydesdzOdz dsets sy Cls
sjtctcdlsstcdd ¢dzlsO2MEes CtOW

Il ttOR¢COr tj OdzdL Oydd dzOydtsdzOdz dese s
9 ¢z 2MEBsdR SO tMmMEzh jMmlsodv jlsmwy toj Odzd L
tdzd € Odz! dzr w o tSHdz" n sBi jJCIsso e, cYydmlsOv
¢ sl dzj ¢ MdzOW MdMisj BO BBLON jddv M Iso.
cutsntcOdzj dzgdj Bdtdztedyj MStsett tOL dzstsB teOL ¢
cydmlsr 2 etLHERE.

I1ts A cydmisr 2 odcd3HIpg ézlstptaAB OF I8¢ G d H o
Bsdd ssteddzcz Sty O h j2 MtcjHr Mo dgj fls dat
OH B dzd MistcOyd J 2 CistotsH O 1 Otc dzO iz d&zO ftotso
BsHjtedzedL Oyde cEtsmMizHOtemlse j dedets?2 MmjIsd dzOB
O BL HXESH O 1 OtedzOEZ dzO. | ttOBEOR jets ] Od
VftcOo dzj ded § O3 it s slstcj B dzOHL 5t60O i ts ¢ dzl
CrSOjteddBtedMS d2 &jHyddems d2 dzOkydz 2
teOB sydn ftesdBftcj Hf tcdWwisd?2 e OEADY ts Iftdg) B
Bsdzdssteddc® L O COyjmsotsd Ob®smY j ttdtsd
LOctw L dgv s h dn ojh jMmlse o' B tc Odzts 18 -~ dc
Elso jteyxHj d2ZO <G dzOeodzgr d©s o tcOyYtsdz A1 UL, fts ¢ dzc
By ssHdyj M52 f sHH jdapdEsRte enfySud 2 ¢cdgjSHAASY d dzfn
ftesWddzOCIsdS¢d d BrttOd LHSKGS! W ©OBEBYJ
[ OdzdzOVY et ORBBO o Cdz¥ yoOjls o MmMijew ftots
18f cdstedilsjlsdz" = LOctewLdweshdn ojh jMmlsasls Ok
HdgsSMdH, Mjtt® HdsSCMdH, EkdcdzjtetsH (fdaod3jc
oLojhjdedz | o jh jMmMlso®O, HdedHtsMkzdz WdH,
B j dzL f5dz, Hd d3j Isd dzB j dzL s dz, B4 Isd dzB j dzL fs dz, 1
oL N jdde §j 2OHIsIYr dzt [ dzj stec Odzed yj & oW, H
701 20 %. t JLEzdz IsOlIsT sftcj HYydzf dzgdWV MtSH J t6)
MicjH' otHBMBBicdces BOMMj2dz20 | jterndzj 2 [ B
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9 | BMEzHOMIse jdadzr 2 @ HBEC d&ZOH ctfzyiPElg W digft
b dzZsO2MCtsdz SO © 2023 cGtsHEze.

52 stcz C skztedzOW Mn J Qo dsEid JSTEGRzcOC clzy O8
ocHBlEBBKG] S M HAzdlsjd dr &3 §JtcdtsHTS

5.2.1 [cddststeddetssr j fosceOBd’ d MMjlsc

[ sdzdIstste dz@ MtsH j oy OdedW L OGtewW L dgv s h A
dzj sB - tSH Jd d3" O3 d dzfistclz d3j dzls 53 H dzw i shdzj
BsHj dzdtetseo Odzdwy COyjMmMlso O tj yde' » oBH o fMmd
stsud wde" &3d dMmissydzd $ OB d silHddeSud dass Ly jo2
sBi jCIsT . lT"fOHjdzedj LOGctewLdgwshdrn ojhjt
ftso jtorndesMmis! otHBSMBBIKEO oadzdwjls € 0OC dzO dz0
movwdiudz yj dzdé¢ Ol jtcdz" » SMOYHJdd2, dn
ZOC st drj dgdizy Yy detsds fsCtetse § d f tsfipdej widr s lsjind &k
oded BOdzdj C0OC tesMmMMd2MEddzd, IsOC dozQ fOddzoBdz,
dBdescdJ dOydtsdzOdz' dzr § 4 dztse @d@'digdvy  fdapff lis if di
tclszls' © ( Gl obal Mer ecnu rcyGMOISe ¢ r v gtoitedsnf J 2 Y
Bsdzdlsstcddzec © d ByYyjd&Ed (European Monito
l st OBBO OYydtsdzOdz! dzsets OlsBsMW j tedzts G B
Deposition Program ¢NADPe), CtlststcOWury s (
Depost i on N&IDMeo,r kf jgls ! fs dqLiEzyjdds Olsd3sm,
Mercury Network (AMNET); 1 Oyd sdzOdzt dzOW
( Nati onal At mosphe rAMNeteD e p ap 3-igtPHstIE GSP © dzfy) €
Bedzd sstcddzc © twlskbdf i(d hMerAsuray PMoni t or i
dbtcCIsdyd MS d2 s dzd Is 5t d dzG d ] s e OBBO
Monitoring and Assessment Programme ¢
H Odzdz’ ~ fs sddiddd OlsditsmW j tor ( Nati onal
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(otddf j 2MCd2 tjedmilstc o' BtotsMiso-PRIR) j tg jodstshi
¢RI tedsj OS] Mmyld dOBdz* Hjded2 Byjdz
fsHtsBdzr » MsOdzyd?2 CtcO2dzgy RO, | dzOflsts
tcOMf sdzsy j 20 o Mjct cEdd@®@OMisoddw N G dzd s |
dzOB dzt H j dzd v L O itwls Hflss'frf.  (J GIMsD)W dz& O ,Mashyarfow Is
eta. , 2021) d MkOdzydw ¢ dgH Jj ted3zO, tOMY t5dzts>
OnBHWHhOW 9o [ jYHEZAdOtSHA j ftdvicds J tHisoOl
( Mmd s+ d3s dadAP(Rafildato®@t al., 2025).

1 s mdIlsd dzOB dz¥ H j dzd 2 it sMedHtcsd3] Is d
Ol ditsMW jtodzsdz otsLHEZR] HtsotsHdlsMw Istsdz €t
(Il shMikzH OtcMmise j dzdR2022) H E & zOHOEzdzr d3 { tsf) ¢ d RBOESs d3,
2019¢ 6. MtH jty Odedj telskilsd o OlsdismMW j todetsely ¢
ujtotcOMmder 2 BdMW jtedzr 2 L O tseo jHBIZTEG dfeds
Mtsmis Qo d dzO3) 4, 9 Idgcg /adiej 3w S OC MBHj to) Oded
9 Otg! dtetso OdztsO,0H-8H0d Of @gdtestijds Olotf zO 0, 94 &BC 6
Ctsdzyd dzelstceOydd tlskzlsd H dzw Wisdetso ' - Is j totc
His sdzdzd Is§ dz' dz" - dMmmdzj H s9 Odad 2 (Y d &zOIs j dz
dmfr lsOdzd 2) . ] sdzlz yJ dzdz" § o dzOh j o3 0 gf dhdgrdzj
Ptietso dzj d3 MBH Jj ey Odedw™w tlskzlsd dzO MlsOdzydd
(J EySddz d Hte. , etd,®@22); Mashyanov

1 Stc RO SfdieQpss o " | OC IsT t A, zO tMhdzse C
B dzd Is st d dzc L OGtew L dgvs h dn ojNhjmlse ) )
dos dzt H j dzd v , sftejHjdddd d&iMmlsslf tsdtsy j dad"
JL sy jd o MmMdzjHkzshdas HSCEd] dlsOr:
ilsHdzg 2 CSBHjJCM ( sMMd2MEBs2 MmjH (tEBuda 261§
2024);

il sdzsy jdedj B tMEh jMise dzj dzd d ¢ ts ) #HBO tgfrildse
(1 sMsOdzso dzj dzdj 1 teOQodlsjdz Mlsoa ®© t A BIs 10.
i {B [MEh jMmlsodzjdzedy GetMmMikzHOteMmlse j dzdzsets d3t
sCtoky O h j2 MiejHr ()1 MmisOdzesoadzj dzadj 1 tcOo (L
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i [ B Zlso j oy Hj ded Istcj B 59 Odad 2 ¢ f tctsalg H
sCteky O h j2 MtejH", Jj LOGtwWLdzgjdedj s (1 tod
LCtsdzsedd tA s 30 dsdw 2020 6. - 524)
iJtecOdzedL Oydwy d fttseo jHjdedj tojydd3der = dzOB
fco jtordetsisdzr = otsH-20®" d (tr 52.24.309
iy {uvyv 178200 HtodtesHT . J]dHtesMW J 60O.
O9BH' oBHB MRS  osHBHCS (L Jfuvuv 17. 1. 3
J tc O3S On Bsdzd Issteddzc © SOyl Mlso © 8o
i sMedHietdRBj s ftososHWIsMw C Oy Mise j dadzer j (
LOGctew L dves hdaswjhtegmisproe d jJ HftodlstsEtse;
fsdzzyj dgdzr = o tojLEzdz sOIj dzOB dzt H j dzd 2 ;
Msmstswdzdw otsHdsEs B jCIsO, B dOtlzy j dad W
B dzOtclzy j dzdW tlskzlsd o Mtslss gtz @ dzd MM dis
dze/ &z d MmMslayg)lsmlsbizd SOL(&.1's 296) , Ist5G H
MsH j oy Odedw tlskzlsd © ftodqtesHde = otHOR tc]

5.2.2 uwbttkClkicdOv Hyd | 6O RE ROESEF diz® O

| BMEzH OMmIs o j dpEaz0 vdz0 edfinisj dzd 2 , o' ff sdzdaw W
Btsdzd Iststcd dzc O, dzJ ZOmMtetsj dzO0 dz2O M J ydw d
mMsmilstsw dzd v sCtolzy O h j 2 fMtcd HT (| sMkzH Ot
dzj sSBrBHJBO ©LOLWKOBSISCO tjcecdtsdzOdz! dzr = M-
tdsedud Médme BB wf (61 dd&ddls dzd
fmMdzz y B 52 s CdHtcsdBj Isj stesdzse dd d d3ts dzc
shikzh Mo dzj dzdJ dzdyd dzL qelzj dzgts?2 H Jj W isj dz' dzts
Md3d X dzr =~ M dzj@d des>piziOdpdsy” ~4 )( .

[ dzv  C iR daj Sdgldzfs?2 € BBy j Mlsoa © HtodtotsH dz" A
Wistcedsdtelzes h dn dn Mlsts ¢, dzj sBatsHddZ 0OdzOdz
¢ Ols 3 MW j tc dzrO3s dxsH) H oz~ fj dzjsind@HE f B ctsa dzO W
¢ dzOdzd L tclskzls d ) Olsi3smMW J tedzsd3 o BLHEARJ



106

1L dzj d3j dels Otedzs? tlskzlsd, HoMmiskzi dgtej @d sdzGasd
GdizsB Odz! dzf = dMbstsydzdStse J4 + d3dmMmmdd. R L
o O dz" d3 SMOYHJjdzed J d3. ¢ ZOdzdL OlsismW j tedz -
d cEHtse' j YobtsCd OtilsutfidsjddzDl " &k l§dso gz
dHjdsd¥dydtese Ols! diissyddsd JJ4 YoMmiskzy dzj
o odHj MdzicO, YWtttddtekzsls fdajydzr 2 ¢St
Ol di3sMW jtodz" 2 or fOHjded 2. wdzjyde 2 f5CtLHo
t6j COR g Hhdlsjd df & §jtedsHsd dzj HisfMisOo (
CcHBoE MO wlskzlsd o isH ® te§ @) .fdaj @Gdsd:
Bsdzd ssteddzej telskzlsd o otsHdy & tBi jClkOR
MsHjtey Odedv tolskzlsd sdajd ot dytsY e wey jadea f, Cdgd:
10 thdseosOdedd ofmjcéts orh jdL dzsy j dedetscts  da
Bdets e sW z2dzC ydtsdzOdz! dese s dIsdzd ststcd dze © tolskzls
osHMBStetse t©j ¢ f Hddlsj dd i dgs Y jG.dISH.5d ¢

] LQodsifd ditdldn yjdzj 2 d LOHOY Bsdzd Iststed
sftcjHjtegbtis(d] o Mdzj HEs hdo MsflsOedwe h d3:
A Hdv tsyjdeCd Wodzsosets kietso dzv L @cftdsvinWdgjted
L Off 5o j) Hodzd@IqBs MY j todzsds o 5L HEZR j, BIHOHC OF
A Hdzv S\Wddtast ¢ j dedzse s o dzd W dzgd Wz te B Gddzd
OlsisMW jtedetsds oatsLHEZR ], Mdej ydesdz f sCtetso
orhj d ded3d GESteSHO;
A Hdv ftosedsLdy 7 BYyj dsS bktessdw MBH| Y
SlsCter stsd B fghz ks df SR teojjCd (11 1) ;
A Hdv IsjSkhj2 tBhj2 tyjdid thizlsdts?2
Bl JilsFtedqtosHdzes?2 d¥WH] d By (I V
A ndv fYofmstesjddy d ojted¥dSOoydd oHBsHj dj:
LR Mid d otc Olslsas MY j tedz’ = SMOHCOR (1 1) .
A Hdzw tygthfds sfsmiskztf dzj dedwv  telsizlsd dz0 o
eOL dzd ydz' = St sdzj dzZlsO~ o tsHdets?2 1+ Cts5fd Ml
BjLis OMmdesisd o isA tetgt tiz] SSipdztg S s O toj H | dzj



107

MsMisOo dzv e M dr Msf oWy j dedets2 ) o -MAsly diep g W' Q
SMOHMGdE] Y dzr 2 -fBdetsp &ZOVY o B8WOe d tr By (|

ltced L1 stsdz 9 ©OMRBCOR Gt HAztY J dzdzets?2 MMn J
sCtoky O h j2 MtejHT , EyoOfmlsekzs h dn o Wisteds
fJtodsHBdy dzj HEMISO9 O, dzgi BBrBBHJABS IsBJKOL
I JdHdded ydz J OlsdssmMW J tedz" | sMOH S J (f s
MOy tsdzOtedets? IstsySj dzOBdz¢ Hjdedw, dMm¢< dze y~C
I Ot jtodz" 2 otsLHEZR 9o IkBYSOm, Eydlsr s
tcOMmMftej Hy dzj dedy ( 2zteB Odzd L ( teasts HOEAGA 13 tc @) Wdzjdat
o CdzdBOBdui MEd?2 MmjL sdz

I Mdzjydzr 2 fesCtetses dz2O bjwtedlsstedwva M
(B OdzdL qteso Odzdzr | d Wtdzser jJ EkyOMmilsCd)
fdJtedH KBOSMddOdz! dese s Mdzj e sL Of OMO;

I ftoedtctsH dzlz o iz dpOB lykse stizd W vl d dzJ
cdHtesdztedyj MSd2 Mmj L Bda.

stsdzH d yd sdzdzsmis! HOdzdzr = BodzdIststed dze O d
tcjLbEd Okt tsftcjH]dzj dedw tlskzlsd o B j ¢
dz) sBrBHd®BS EHJ] &z Is! C O HB2 OnldGeitdsd HdEs dzf]-
[ftejHjdzjdd] twlsklsd o OlsditsMW jtodetsd3 o tsL HIEz-F
feiigsh s 8 OdzOdzdL OB EOe tchiRIsdz] -BOHT ] U Y r d
oL BItsy detsisd dBdetse s SH s 829 165 [oe] Isff 5 LCodEddrd
ftojHj dz@) tp Bade@eD By lsts Mtstsls o j IsEl B8R RO10R0RK) dzt
(fted MW dzdas? otejdzdd dzd 30 M) . ClIsts { 51
OlsdiitsmMW j todets?2 tlsklsd, Ctlstster j © otSLHERJ
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v#jojtodzse s f sdzzh Otedvw dzj ftejor hOsls 3
tcOL dzedyj LdzOyjded?2 11 s twhikzlsd o OldsmW
f s dzj dzdi23 00 B 030dzG (/ el dz} d dR1)fl dzBsff 3§ &1 5 dzj dzd W
ftcdtesHdg = Oo9BHOR dgOdBtdzjJ M dqesits] ftdd
OBMtsteB ydsdzdzOw MY j Sstesdzi stedw ( &3 StsSH ¢ r &
Ollsj Misso Odzdzr = dJIssHIS, tj Cts5d3j dzH ts9 Odzdz
ftosB O off fFls' ftcedqtetsHdzr = d Mlstsydzr = oatH, O

1.6.2). r O OL sdz dL d3d toj dzd 2 MisH j toy Odzd
B IsBHIS OB dzZOyd dz0j Isfmpw iy 10 dze/ dz, Is. § .
11 8.2 JHABOSB H dzw sy j dz d detsfijjisfgls s & ted dzr AL

toj Ctsd3j dzH 59 Odets, yYlssB' ftojHjdz tsBdzOtclzy j dzd
30% (ddzd dzdyd) EMmlsOdztso dzj dzdz = Mils OdzH Ote
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