O Georgian Scientists

Jomgzgwo dgabogcgdo

00
00

o Vol. 8 Issue 3, 2026
https://doi.org/10.52340/gs.2026.08.03.20

30bs6g FMHmbob 5@EHIMLRgOHME 359030 BHyz00l 399339 mdol gbmbmemo
33XJ3°

05856 (93905991, 0BMms FoFM@Esdg?, 650gws Bgdgdsdg®

135077930L dms Ml sggerol Labgadfogm wbogqgbo@g@o,Ledwbgdolidg@yggerm 3gEbogtgdsms s
X56005330L B3390 gH0, 93200l Fo0LEMsbEo, Tetemadze93@gmail.com, +995 595 024 890; 2ds00Fol
oo HML0e39geol Lobgwdfogm MbozgMLOEIEHOL BoGm3smmemyool 0bLE0EHWEHOL 8003560

0936096306593OMIge00; 30507930L Frms HLmsggeol bobgardform MboggmLlo@gEHoL BoEHM3smMEMyO0l
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BLBEHMgBHo

33930L doBsbL Fo63Moagbs 0bstrg FmMmbol smHBol 5EHIMbRgMme 359630 Gyzo0l
(Pb) 899333900™d0L  LybMbmEmo  (33¢00gdoL Fgxsligds s A9MmDBy dobo Jgbsderm
©90MmJd9gdol 2sbLsBO3Ms. Iobstg FmMOHmbol s7Ho g3mEma0mMs 8609369wm3sbo
GOobLLLIBOZIOM  BolEgdss, Losg 0b6EIBLOMMS© F0dEOBsMIMBL  BoBMIBL3MGOEM,
LoM9YH39 ™ s BsdgMMbgm Loddosbmds, Goi ddodg 9@ gdom d0BIMMYdOL GHOL3IL
BOEOL. 33930l BIMRAWgddo  4sdmygbgdmo  odbs  Lb®sabmdoo  sdBHom®o
00mdmbo@GmMmobgaol dgomo, Mmdgwos 9u3dbgds boglbol Wbl  5@IMLGIHYO
3596056 3d0dg I9BHogdol 53dmszools. bggsabmdol Bsbmgdo 4obmaglis 6 Lszgwrgs
©Mm3S305%g.  BYzoolb  3mbEgbGHmogool  4oblobmzGs  asbbmMEogm@s s@HMIME
QLMoo L3gdGM™AgEHMmoolL (AAS) dgomEom. JorgdMEo 99 aqd0l dobgwzom,
AYzool  dogbodsgrmeo  3:mb3gbGHMsE30s  @IRoJLloMEs  Bsdms®do  0,0413y/33, bemeom
90600 w®mo  Jgdmamsbg - 0,02002/33. 33eg30L 9930005 ©O9ILEGHMES, G™MI
3GHIMLRgOHM 359600 BHY300L J99(339eMds LYHBMbMMIE 033w gds s 360369 M3bsYs
©59M 30090990, OHMYMEOE BPOM3MYGb, 1939 360G RBodBHMMYODY. Lisbmdol
00mdMbo@GHMmM0baol 3900m©o 9x39dGNO LEAMSEGISL HoMTMOEYPIBL 5BHIMBBIMMWO 35960l
bs6obbols dgg35L900Lm30L.
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d9Lsg5¢0

00bstg  FmOmbo  foMmTmoygbl  LodbMgon  sbsgwgem  39335Lool  gBom-gh o
8600369 ™m3569L  BHobLLLIBOIOM  30OM  LoLEJISL, GMIgwoi  Lomsgzgh  0MIdL
0990490l GHIOO0EGHMM05DY, WsBoLEBOL JobY, B.0 LB Mgdoc 2700 8 Lodswrgbg s
438 309-0b 99009 953 B35L YgMHNJOS J. d5Tob LodbMgmoo [1]. dobsmol Jggdm 26 30
L5doMMZ9MD  BIOOGHMEO05DY, 53500l Mguombdo 8090bgds. FmMmbo bsLosMEYdS
35050 ©065303MOMd0m,  ©M®Ts  35BombmMo  bgmdgdoms s  860d3bgarmgsbo
3006MHM9b9MH 93030 3mE)bE0som. 53539 MM, 0g0 FoMTmoagbl 93memaowm®ms©
LgbLOGHOME LoLEBYISL, M6 Tolbo sbo gsbogol 0bGHIBLOME  bPOMIMYgbwyem
b99mgd9g0ds, bLsdmM FM3MZ3gdOM, FYEIWMMH 0O s JoINRIEH0 30 Laddosbmds [1][2].

3GHIMbRgOe 359000 BY3z00L  LYBMbMOo  ObsFo3oL 33935 360d36gEM36
239609033000 3MMdWGIsL FoMBmoygbl, 306506 GHY3z0s F09g3mm3bgds 3oMH3zgwo
bs6obbol GHmdbogzme 8dodg Ig@EHowl MHMIJOE SIOWIE JOMZJds 3390000 X53F3d0,
360036900396 Logmmbgl «9dbols 93mLOLEHYIIGOLS s 5sT0sbgdOL X ST MdL [5][6].
3GHIMbngm™mdo  Byzos  MIYAHLI© 9O  a3bzgds  Mo30LBIO  BMEOTOM, 00
3LMOBOMGOM0S FYs® 59MHMBMM Bsfos3gdbBg goblsgmmegdoom PM10 s PM2.5
aM5J3090%Dg.  gLodsdobo oo  3mbi3gbGHMoE0s  3608369crm3gbs M0G0
LYDBMbMH T9EHINOMEMAO0O 3060M0JODY, 5EHIMLBBIOMEO 30603015300l Mg503DYg, JoGob
90056079359, Boergdosbmdslis s 3Hgddgcoderme 0b39MLogdbY.

BodmMoL  39Mom©do  By3z00L  3mbEgbGH®MsE00l  BMs B0 393806000
9696029303100 bgdBH™OOL  5JEGH03MdILME - J39BsbToMobs s BsBwmol 0bEHgblome
035b05b, 590939 5GIMBGBIHYo 0639OBOOL IM3WgbsLMsD, HMAgEroE 5539MOBYAL 35960l
3960303506 3003003098 s 03938 ©935006dM9dgdIOL  IYMMZGOL 390
5@0mbggHY 3969880 [5][6].

AY300L  93mFHMJbozmemmao@mo  3609369cmds  A9B30MMdYdIMos  Jobo  Fooro
AMJBo3MOMdOM, B0MIIMIMWSEFOMMO S 00MTsA608303530M0  MbsMOm. 5©IT0sbOL
6560300 dmbzgMOlL 8909y Y305 3MM3Ids d3cm3s6 Juimzowdo, ©30dwdo,
00030 gdls s (396G 6 bgMzme LobEgdsdo. dolo JOHmbozmwo Bgdmddggds
5393806090905 BgMgzmeo  LoLEBIIoL  IBs0BYILMB, JmabodmEo  gmbdizogdol
0593000090566,  4E-LLOLBEITSOPZMS 5935 YOJOMD,  9BgFosLSD s Bo3IZMS
396300060900L 9539MbgdLD. AbMmGEroMm K 96o330L MMYBoBsEo0LS (WHO) s 538- ol
Q553505 3MbEmMwol  396@G®olb  (CDC) mobsdg®dmgg 9953sL9d0L  dobggzom,
500530560308 BHY300L  MLBOBOMbM  3Mb396GHMIE0S  3MSIBHOZNWIE 9O SMLYIML,
296L5390M90000 0533300 SB5IMOMOZ X A5390do[3][5][6][7].

FOHmbolb s9Bdo 3H9dbmewmyom®o ©s00bdMHgdol 86093690 m3s6 fysrme gobobowrgds
09O Jgool  GgOoGHMOm0sHg  BLYOMwo  Bsdom-Gm3mggdomo  Mmd09JBHd0
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300MH™M0b:066wo 0bZOHILEHOMIEIOS. WOoEHIMHIEGHWIOOL MBsbTs F0bsMOL fyswlbs s
aL3OME 65¢gdgddo 500bodbgds ddodg d9BEHowgdol, goblozmm®madod 35dodols s
3Y300U, F505wo 3063396GO530900. 5060360 JomMOmMgdL 035BYg, G BE0bsMol syHdo
909¢0b56mgMmdL ddodg 393w gdols bobymadwo30 538309 BBZYOE0 Boergdgdo, msgols
dbeMog 99odegds Igm®O0 30bdMHgdol (gommo 0daql, Goash 3oOHmEmyor®o
6951090 (33¢0gdoLLl 96 de0gMo JoMol 3060Md9ddo Fglodegdgeos Jomo bgsbowo
3000BoE0d s 9BHAMLGIOMI0 IBHZMOL LEbom Yo3MEIgds [2].

016936030 9569006 360d36gemz5605 Jool JogMo gemBos, GmEgLsi Boswagols s
Jobgdol  bgsdodmmo  3969d0sb  8dodg  TgBHowgdols  d99339w0  bofowszgdo
3GHIMLRGOHMIo  4o@OIEOL.  FMOMbol  smbol  Govmo  MogRo,  JodsGIOO
5301909960 90900 ©5 I0IMHO  30MOMIYEHINOMEMA0MNO0  3MME9LYd0 bawl MHymdL
50bodbmo  99goboBdol  06FHBLOGR0ZsE0L.  TsBHJO0m  dBJIM03  FodBHMMYOL
309379536905 domdsLob 35 s Mg0mbro Gyob bsbdgdo, HmIgems O™ d3zgbstgrme
Logg3oMT0 5399900 FYBIWIOO SEHIMLGIOMT0 godmoymas[8].

33w930L 30D60: FOHMboL 57 HoL 5EHIMbBIOM 35960 EHYz00L 999339 MdOL
LYDBMbMOHO (33e00gdgdOL Jglfogas.

33w930L 53m3s6900 s IgonMmEgodo:
1. 1ggsbMTol BsBMGIOL TBIYDY;
2. 1533093 BINOGHMO05DY 256o3Lgd;
3. Jodom&o sbserobo;
4. LyBMbMOO IMbs39dgd0l FgsMgds;

133536990l domIMboGMEMobyol dgomo gumdbgds boglol MBsOL,  SEHIMLBIGWWO
3596056 sspMmgmlb 3dodg dg@owgdo, 8500 dmMob 3HYyzos. Fgbodsdols, Lxsabmddo
AY3o00L  3m6396FH®OE00l  BOS  3MOJHE05d0s  9GHIMbBIOME  359GT0  BHY3z00L
9993390M30L BOLH.

3GHIMbRIOHMEo 35960l  5JBHOMMO  d0MmIMbOGHMOObYOLsMZ0L  LoFoMm  bgarbsfyml -
LU93996m30l  BobmMoL”  ©sdbsgdol oBbom gsdmzoygbgm  mgmMo  bogliols Lobgmds:
Sphagnum  papillosum-o, GmdgeoE 5300900 JMdEgmol OG0 BHIOOGHMM00L -
0b3sbo  2-sb. 390  sgdMo  bBsgLo  A935m030LMBREge  Lbgs  IzgboGgmero
B56bgbd0olRsb s FMm35003B90 Hobolfo® TBIIIM 3MmEogmoEgbol 3mb3zgMEHdo.
306390GH0L Bmds 20X20 1O [10]. LBeabmdoL Bsbmgdo FobMogLEs bty FmMHmbols
000905090, obslifo® dg@Pgmw F9mEowgdby.
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33935 PoGots 2025 farol Bogbmmo - 99dmpamds s 2026 fiewol Bodmoto -
29Bsg3bmol Lybmbby, 90y Lszzwrgsz F9O G gdby: dobsty FmMmbols s dsg0
b30L dglommogo: 41,59588 41,59580, Fo®bocro: 41,57704 41,62652, dmgomym: 41,56594
41,65055, xmFmbfgsero:  41,56667 41,68710, osFo@olfigocro: 41,5432  41,73017,
3o Foberobfiysero: 41,51782 41,72020.

635 1. 15330930 WM3IS30900L 3gMYM 57300 A5bsi0gds 3. FMOMbOL 303 dsM Y.

d06369900bd o dgbacrma3900L MY3d sdoMada

41.59

41.58

41.57

41.56

3969000 (Latitude)

41.55

41.54

41.53

41.52
380bemobbyas:

a1.60 4162 4L.64 4166 4L68 4170 4L72
36dyo (Longitude)

1335969990l BBMPIO 1533093 BHIOOBHMO05BY 33bMI3LES LYBMBMEs©. MoMMgmeE
LgBMOEYY LRsabmAol Bsbms J9BEsYIOME0 0gm MO 33060l FobTsgEmdsdo.

356990l Bsbol  JodomMo  Bowobo  IguEmwEs  SGHMINE  SELEMdFOWWO
L39d@®mmAgEHmoom (AAS) [11].

3b®owo 1. 53393 P9 GH0WwgdHg BHY300L 3Mb3EIbEGHME0s LyBMbYdOlL dobgwzom
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(y300b (Pb) 3m6396(s30s (8y/33) 1233203 €m353098DY 50gdvIe bgsabridol boglido
do.
FOHmbobs
] b ol | BsZsbeools
©o 8530 356650 | Bmye XOF0 5Fo60 sgobaro
begob figowo fgoo figowo
d9LoO o3
O
2025 . 0.035£0.0
0.038+0.01 0.03#0.01 | 0.03#0.008 | 0.035+0.01 | 0.04+0.01
Dogbmmo 1
2025 .
0.04£0.01 <0.02 <0.02 <0.02 <0.02 <0.02
990mqmds
2026 §. 0.036£0.0 | 0.035+0.0
0.041+0.01 0.03#0.008 | 0.035+0.01 | 0.04+0.01
BsdMsc0 1 1
2026 .
0.030.00 | 0.036+0.0
35%s3begem | 0.05+0.011 ] . 0.045+0.01 | 0.03£0.009 | 0.041+0.01
O

99600365: dmbs3gdgdo HoMmBmagbogros Lsdwmsem 360036gemmdols = LEGIbsMEGHwo
2393bMoL bsboo (Mean + SD). 96003bgemds <0.02 3g/33 G099m0mgdL, GMI GYzo0l
3Mb396¢HM5305 8900m©OL 3359M3¢gbols BzsHBY EBSE0S.

33w930L 9909a900: 603MTgdol 565¢P0Bol T9IR9© oAb, GHY300L Foglodsgrmeo
39933900035 B30, bmerm dobodserm®mo 30 d98mEamdsdy (ob. b0 1). BsdmEmol

3960m©do Gyzo0l 3mb3zgbEGHMs300l B BA0GMms® 53530060909 0s dEobstyg FmMHmbol
0000090509 BHIO0GMM05Dg 969MH)BH03Mo  bgdBHMMOL  5JEH03MdLME - J39-mO ol
06@9bbomEo  dm3mggds, Bsdoero  Loddgbgdarm  Fobogrgdols  Qobmagligds,  s3MgmM3Y
3GHIMbRgOHMEo 0b39MLoOL M3 gbsbomsb, GMIgwoE s539MObgdL 359M0OL  39MHEH03oWIH
BOM3MWO305L s 03938 3306 MEMNOMGIOL  IPMIMZgdL  J39  SGHTMBGYOHIE
53969030 [12]. 0639ML0s 296306MHMBGOM0s V0 3H9I3gMsEMom, dgLsdsdols ofj393L
3dodg 99Eogd0l 5GHIMbrgmml dofiolido®ms 13969330 ©Y3mboMmgdsL.

30bg93500 030LY, HMI Bsxgbywol ByBMEBY 93060 Yds 5GIMBGIOHYo 0b3zgMlios, d.
FOHmbol 300gdsMm9© 25HMHOE0s 153G MIMOOM™ FdMSMdS, BosEIZOLS s 2B
D930600 godmIIM5E05 S 0HBOEYdS IBZ0L bofioes3900L FgmMgmeo 5935, 535L 9BsBHYdS
900090509 G9MH0GHMM09dBg LodM9H3gem DMbolL A95dGH0MYdE. gbodsdols Bsxbwymol
33w930L 9900939030  ©R0JLOMES  BTNOOL  LBYHBMbmsb  Fosbermgdmwo  dggao

(0,0388p/3p)-
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3500 2. 3obstg Fmmmbob os&HIMLggHYe 359030 ¢Hyz00L (2025-2026 § ) Lybmbmeo

3330
Q5006dMH900L
Lybmbo Pb Lggeabddo dy/38 | 0bgdbo
bogbmeo 0,038 0,93
d90mepmds | 0,02 0,49
bodmoM0 0,041 1
20bsxbymo | 0,025 0,61

5006d9M900L 06gJloL BMEOIMEOL Q5TMmmZs:
I=x/xmax

Loasg: | — sd0bdMMHgd0l 0bgduo ;

X = BgBmbmeo 3583969890 ;

Xmax - d5duods Mo sx0dLoMGdo 36093690 Mds.

dm399er 33cng35do Xmax=0,041 dp/3y.

0530595 1. 30bs6g FrOHMboL s7Bol bo3zzwg3 HaMGH0WgdBY 00w b0dwdgddo

bogagbyddn (hyznal bgdmbyhn dgdaggenmda

0.040
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Pb (33/43)
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0.015 4
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boBmbn
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3Y300UL bLyBMbMEOOo 993390 MdS

5060250, 39300l bLgBMbMO 0bsT03oBY 49319l sbEIBL BMmymE 3 Bg@EHgmOmEMmyom®o
254 BH™M9d0, 0lg 6OOHMIMAg6wo [gsHrmgdo. Iobsmg FOHmbol 5Bl s@EIMLggHLIo
AY300L LgHBMEMOO FMboGHMMObRO 930w GII0s, OMAMOG 93MNWMYONOHO  MOLIGOOL
999356930Lbm30L, 0Ly BHOIBLLLLIBIOM 25MGIML 330000 30EH030L BMOIOMYOOLMZOU.
Abaoglbo 330093900 TgLodEgdEEMdsl 0degls F9xobgl ddodg dg@owgdol JoaMmoEool
LO3OEFMW-EOMOMNO  M30L90)MJOJd0,  3bOLIBOIOML BB NOYIOOL  JoMOMSO
09560m9d0 s 99999539l 4509dMLs s IMBbEgMBdOL X SIOMYMBOL I330L 9B39]EOO

LEAHOSEIP0900.

Bsddmdo dglermemgs Interreg NEXT dsgo Do30L s9Bob acsb@Eol: BSB00559 CARE
SEA,,05653860:0m3c0mds o 36Mmd0gmHqd0L 5850 gds ©sd0bdmMgdologeb msgzobvzswo s
930209905 YR Fo30 BL30LIM30L . Jodow®mo 33eg3s Bo@e®s 3L ,,0935@qbEOL”
@33MMSGMMO0L dsDbY.
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Seasonal study of lead content in the atmospheric air of the Chorokhi River
Tamar Tetemadze?, 1zolda Machutadze?, Natela Tetemadze?
1Shota Rustaveli Batumi State University, Faculty of Natural Sciences and Health, Master's Student in
Ecology, Tetemadze93@gmail.com, +995 595 024 890; 2Chief Researcher, Institute of Phytopathology,
Shota Rustaveli Batumi State University; 3Researcher, Institute of Phytopathology, Shota Rustaveli
Batumi State University

Abstract

The aim of this study was to assess seasonal variations in lead (Pb) concentrations in the
atmospheric air of the Chorokhi River basin and determine its potential environmental impact.
The Chorokhi River basin is an ecologically important transboundary system with intensive
transport, industrial, and agricultural activities, increasing the risk of heavy metal pollution. The
study utilized an active biomonitoring based on sphagnum moss, which relies on the moss's
ability to accumulate heavy metals from atmospheric air. Bags containing sphagnum moss were
placed at six study sites. Lead concentrations were determined using atomic absorption
spectrometry (AAS). The results showed that the maximum lead concentration was recorded in
winter—0.041 mg/kg—and the minimum—O0.020 mg/kg—in autumn. The pollution index
showed the greatest significance during the winter period. The study's results confirmed that lead
levels in atmospheric air vary seasonally and are significantly influenced by both anthropogenic
and climatic factors. Sphagnum biomonitoring is an effective tool for assessing atmospheric air
quality.

Keywords: Lead, Atmospheric air, Biomonitoring, Sphagnum.
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