dobgoe bmEosl bsb. gmxzobo3ol 0blEGodEol Ibmadgdo, ISSN 1512-1135, &. LXXVIII, 2025
Transactions of Mikheil Nodia Institute of Geophysics, ISSN 1512-1135, vol. LXXVIII, 2025
Tpynst MacTuTyTa reopusuxn um. Muxauna Hoaua, ISSN 1512-1135, . LXXVIII, 2025

J. Jmomsobol 3sg6Hol PM2.5-0m ©sd06dm®gdol bodmemszos
doffolidoMs 9B o obs s M330LBI 5GHIMbEgOHmTo
35MmM3@o0bnMHo Loz gmol JoMolb dgdmbggzsdo

Pm©3539 5., 130599600 b., 23mbsgrsdgzogo 3., '0bf3om39wo ., Sglsdg 3.

"bsds@ongacrels (9976037960 960396L0B9H0b 30006GMI9BIMGMMz00L 0bUBOBGLIAHO,
08000, bsgs®039¢7m

?09. 305356083000l 080¢robols bbgerdfogem #160396b0BIA0L 8.60m@0sb bsb. 39m50b000

0bbHOANH0, 080¢mobo, bsgshor39¢m

I bssGorggarerls (3956032960 960396L0BEIA0, 800, bsdsGoggerem
e-mail: Linwkirveli@gtu.ge

dgLsgso

930MA0M0  3OMOWGIJO0EL Q9bLO3MMNMGO00 59BHMYSEIM0S SGHIMBBIOHML dogcem-
59OMBMEGI0M ©sd0BIMEMYDs. 58 3OHMIWGIOL 2ol FMIO© JRBIJAIOOI© 39FM0Ygbgds
06@MLGHOoMwo 396GM9d0L, 9g93Mmeolgdol s Fo3gE 3306 Jowsdgdol sEHIMbEY-
Gmdo 3500 253039930l ®oEb3z000 IMEYWoMgds, Losi Jsmo 3mbEgbG®msE0gd0 3596 do
oMo 509953 JOS BOIOMEOE OLHIZ390 MBI [1-5]. 3OMdWYIOL oo mds Qodmf39-
ME00d 00 256MgIMgdom, HMI 359Hdo J03OMIGMMDBMEOlL FoMd0 899339 mds bgasGom® bg-
9tgd990sL 9bgbl 5s30sbms X 9bIOMYMBSBY, 0fj393L LBZsOLLIS MM 535~
090LYS o, BdoM 9dmb3z9390d0, Lozzowbss 3o [6-8].

dmem (engddo, 2o@emgdmwo 359Msd3930 ©mboldogdgdol d9wgas©, d9d3oM®s 303-
H59OMBMEgdoL gdobogdo s JodRMOJLES S5EHIMLBIOML LobIBMsz0L boGolbo. md3s,
dogan M0 Joeodqddo, 359MHob d0bIMMmIdOL EMbY 33¢e3 509ToBJdS 930MM3S380M0L bEob-
MGHIOL [9-12].

J. JMmsobo Lodommzgaeml LoEoOm Mg Jogsdos. sl gosBbos 360d3zbgwmgzsbo s-
3dobolE®ms30wwo, LogMmsdmmoLMm, LsTgEOE0bM — A5ToxSBLLMIdIO s BHOOLEHEO -
60dbm9ds, ym3z9wherom®ms sl BEGHWIOMBL Slgre sMLMBO® 5Esd0sb0. Jowsdol Bwbd-
3006 458mI0bsMY, 2569l 930EMA0IMH0 JEYMI>MIMOOL JglHogersls, dgi3oligdsl, ©o-
006399930l Mol OsEbMLBH03ME 3MMPbMDBL s 359MH0L LOLBMZ30L Foswo mbol
d9656PmBgdsL  2oblozmmMgdeo d60dzbgermds 9b0Fgds. 59539 MM, bs 500bOTBMU,
™I 5330603900l M6 3M6JdE30 BoBoMgdmo ImboGMm®mobal 56 doeydl LMo SBsbmls
Josdols 359M0l LolwRMOzoL LOMMEEo dEYMIMIMDS OLYMNO MO MYEX0IROL Jowreddo,
HMAMM03 Jmoobos. d. Jmomsoldo 803MMegHMBMEgdol dmbodm®mobyo ofjygds 2018 fiero-
56 5 bmME309wYds ©33063900L MO LESE0Mbs® 3mbJ@do. ©s330603900L 3mbJ@ob
dmb5399900L dobgz00m JMmsolio 56 09329036905 AbmBEomb dwoge ©sd0bdMMgdmwo

88



Josdgdol Goabglb [11, 12], 00mdEs, (39¢390w 990mbg9390d0 359Gd0 domo 3mb(396GHMSE0s
5356090L BOZOMEOE oLAZ9d 609369 Mdsls [11, 13, 14]. sF0GH™I, Fo@dm©ygboer LEs-
&05d0, D780 5060360 36IMdGIol sLAEY350, SEGIMLBIOMTo FobsMg3zolL og3MEIwY-
o0l 30330993HJOIWO FMEY0MJOOL 1535 gd0m LOFNYOMHIOYIWO S Jo9BIOBYOME0s
J- JMm50LLs s F0BYOIMY BINOEMM05DY 5EIMLBIOMT0 53EBMGMIBL3MMOEHOL Joge FotdmBm-
d0o o 359Mdo gdoloMgdmo PM2.5-0b g53039wgdols s ®mdo (33¢00egdol baliosmo.

33930l 390mo. 353350500 Y)HMBoLEHod0L 5GIMLRBIOHMEO 3OHM(3ILYOOL Fobgz0MaY-
o0l 3D 9mEgwols s 5GINLEBgOHMTo 3sL0MMmO s3sd0bINMYdgo Bobscgzgdol 493039~
900U gobGMgdol gOHMMdE030 0bGHIMH0Mmgd0m [15-17] HoEbmdmo350 LodWOMHYdIos
333MG®BL3MOE0L F0ge FoRMJ39Mwo PM2,5-0b 993039wgds J. Jmmsobol 3596 do.

6ogbgzomo InEYwocgdol 8909gagd0. PM2.5 59HmbBm@gdol 9303900905 9m©geob)-
905 13.4x13.4x9 38% bLogO e sGgdo (bsb. 1), GMIOL 396GH®T0 IMMogLYdME0s J. Jmor-
500. dMEYIW0MgdoL 5M9do MOMYMHR00L Lodswwg 033w gds 80 8-sb 400 3-8¢g. dsmgdo-
G030 8mEgeol [17, 18] 296¢memgdgdol Gosbzomo 0b@gaMomgds gobbm®mEogmgdamos
d9Lodsdolo Lofgolo s LobEBPOIOM 30MHMBIOOL dmygbgdom. Mobzomo dsol doxJdO
36H0DMbEH M0 80O gdoom 200 3-05, 39MEH035IMHO J0TSOMYIEXNGO00 1530LvBOW
5GHIMbBgOHMT0-300 9. 5@IMLGBYOH™L dofolbdoms 100 3 Loldol g9bsdo 39ME0IoW MO dOKJIO
033905 0.3-56 15 8-80g. MM™omo doxo 1 §3-0s. od8mmM3wgdo Bs@sM9dM0s 3 ©MY-
©5dob 3960MmEOLMZ0U.

9060 90E0S ©93990M0L 3930 J. Jmmsolols sEGHMbEgOHML PM — 0o ©sd0bdwm-
6900L d90mbg9g3s. 9@HIMLGBIOHML dofolbdoMs 539bol Lodswwgbg (100 3) SO 593L dEo-
@6 LOESE0L — BMBYOO JoMol LoBdstg 0 3/(3-0s. Jofolido®ms Bbol Bgzom Jo@o slg-
W9mOLLY, J0LO LoBJsMg MR350 0BMEYdS LOT>MWOL HBOEILMLD BN

89



5039005, OMI 5GIMLBIOML PM2.5 50063996935 beogds 93¢ m@GH@mebldm®m@ol dmdMs-
Md0L 99009250 Joesdols s Aol B0dEYdIMY BHIOOGHMMOsDY. 959MHMBMEO gooxzMdzqzs dofjols
B90530600s6 0.3 3 LOT>sWYHg 5 G030 5M9do: 53EHMTROLEBHMIWGOOL, Joesdol (390G~
Mo JmBgdol, Logbmg®mgdgwro, Lsd®mgfzguerm Bmbgdols s 0dIdIMY LeMGEGdOL omLab-
909 3gMH0oGHMMH090DY. 25530Md3930L LoBJoMg Lb3sslb3s 105630, 3gMom@mwos 24 Lo-0m
5 3OM3MOE0I0S 53GHMGHMBLIMOEHOL IMdMOMdOL 06EgblogmdoL. ol dobodscrm@os 0-4
Loy OMOL 0b@GgM3s¢wdo, 9999y FMR0350 0BMEYds 4-©sb 10 bon-dg s dmdogos 10-
©s6 18 Lom-0g Mol 0bFgezodo. 18-24 Lo-0g goxg®J3930L LoBJsdg (Mx0350
930M9ds s BYds 0 Lon-By sOLYdMO 4553039308 LoBJsMOL EHmro.

Bob. 2-%g Bsbg9b9005 PM2.5-0b 950mm3wgd0om dopgdmwo 3mbzgb@mozogool ®mdo
(3300900l M59303900 00BIMMYdOL 5 JoMOMOEO BHO30L 396JBoLsm3z0L. bob. 2-sb
Bobl, M 3063396300l M™MTo (330gds M30LMIMOZ5® JOMBI0MOS IdOBINGMdOL
939w 3030l 3mbJ@obom30L s BolosMYds MO OO s MmMo J30Mg 60369 MdYdOL
063 96M35¢q00m. 30639635300l oo 3603369 MdIdO J0WIOIE0s ssBErmgdom 11 -13
boo ©@d 17 = 19 boo ™ol 0639gM3s¢gddo, bmwm dgocmg — 0 — 4 boo s 13 -16 Lo
063 9635¢q0d0. Mbs 500bodbml, MM 3mb3gbEMIE0sMs OMT0 (330 gds, gMMbsoMo
39G9NOMEWMA0MO0 ©S ©O06INMHIOOL 30OHMBYIOOL O™, BsRbEOLS [17] s DBodm®ol
LYHBM™bJo  M30LMBMOZ5  JOPBIOMO S  MIMEIBMIM0Z50  2obLlb3s39dMWbo  560b.
396Lbb353905 9MT>MYMBL Foow0 B0BINMGIOL OAMIOL 39MH0M©T0. FodlodoeGO
©5006d9)M9ds  bogbmwol Lybmbdo [17], DsdmEol Lbybmbmsb FgsMgdom, doowgds
©3BMgdom 2-3 Lo-0m 5Mg oL 30039 65H9g35Md0, s 2-3 Lo-0m 23056 — EEOL
dgme9 bsbg35603d0. 50b0dbMwo 9939dBH0 935300900 5ETMLBIOML MgMTo dEYMs-
MO0l OMI0 (3300 GILBMB. Dogbmeols bgbmbdo, owom sEMY LHMIBs© (303D
605@sg0lL Bgs30M0 s FsbmMb sOLYdIMEO 5GHIMLBIOML dofoldods i39bs, Fglsdsdolo
3300905 9939050l 390GH035@IM0 3M5©0gbBH0 Y=0T/0z (T 560l $H9939G5GHM®s, z
- 390303500 30MmM0b53H05), 0BMHEIds MIMIMEo  IEYMIE™IOL  309B0309D6GH0
S=7, =7 (77, 00650 50505¢) M0 3M©096¢)0).

nes m’

30 q
25 A

20 A

[SVI ]

15 A
10 A

5 | ——r 4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

bsb. 2. 350m033¢m98000 Jom98s9cmo PM2.5 -0b 30065965 6530960L oteado 33¢r0¢m985

98090s30UdBsemob (1), Jsersgol 969Cscr9GH0 Jo9bobl (2), bsdtmgfizgcrer (3),
bsbogenea (4) De26980 s sybsbemgbacr (5) 3496550 dopob bgpsso®mosb 2 8 bodsmengby.

90



39009390, 3596M0L dofiolbdoMs 539bs bgds obsdozMMmIE MBROM MO s bo3egdo
A0 DBIOME0. GO gbEHMdoL d99306M9dsL Mb L3l 2odmbsdmedzo sgMmbmeols

06 9bLbowmo  IxM™m39ds dofiolbdods 139bol dagws bsffoedo s IdOBIMMYOOL ™bol
39DMs. 9BsEMA0mE 3M39LL 593l 90O BogbYol Lgbmbdo ol Jgmeg bobgzs®do,
©5bMgdom 19-sb -20 Lon-g 006G M35 do. 3mbEgbGHMsE0sMS MMTo (330 gdols
bolosmo bbgosolibgos 290369393500 Lbgoalibgs 3Hodol “gdbolismzol. 93¢™Is0LEHMswbY,
Josdob 396GGome JBgdbg s LLdMg)zgum MBs6do dEYdscY 31bJEgddo 2 8 Lodsmwgby
30b63396H®5300L iM33030 s LiMego DMy oo 3Mdgwrgds 11 Lo-0©Y, 9.0. 9RMI3930L
LoRJsMOL BOILMD FgsMgd00 1 Lo-00 dgE) bobl. 989, 53E™ToZOLEHMDBY S Joemodols
396G MH JmPgdbg 11-sb 12 bon-8y, Jomgdwos 3mb3gbGMmogool LBo BOH., Load-
M9039wm 2995680 8gdscy 3MbJEdo — 3mb3IbG®sE00L 0bEIBLOMGmO Tgd300Mgds. Lobmgem-
Lodgm@Bgm BMBYOLS S MLbEgdg 3MbJBHYddo 3mbEgbGME00L O x030 DM {MIgE-
995 12 b0-0¢09. 12-96 17 bon-8qY 59MMBMEOL oxgcmd3930L LoBJstg dmdogos. dombgs-
3500 5d0bo, 439w G030l 319694GH30, 500 593U 3MbEI6EMIE00L MMTO 35M5dMEIOL o356
(330 g0sL, Mol dobodserMo 3603369cmds Joogds oL 14-©sh 15 Lm-0y. Bobo-
399650, 3063965300l MM 5©0boTbEO (33e0Egds V393806MdM0s J39B39b0wo By-
©33060L5 s FobMsb By 35960l ool MYOHTNWO MIM0IOMNJIYIILMD, GHMIols
@OMUBSE 0330905 5EHIMLRIOML BEOIEGHOB0IS3E0S s 35900l BHUIMHdIYODBI300L bolosmo. 17-
19 Lor-ob J9dMAd 24 L;-0Y 3Mb(39DEHGE050L MHMTO (33¢0Wgds, ool 12 Lo-dy do-
09090 (3302000l LE30MOL3OOMS s A9B30MMIGOMWOos 53EMEHOMBLIMOEHOL FMdMIMdOL
063)9bL03MdoLS S 5GIMLBIOMT0 Q9RMJ393900L OMTO (33COWJI0.

pg/m?

40 -

35
30 -
25 -
20 4
15 -
10 4 _

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
bsb. 3. PM2.5 3006596(93300b 3963903502950 356550985 53¢920580U3 e by dcogdstrg 3<9bhdo
5H0bR9GL Fofolidotks 396530 3, 6,... , 24 boo. (N 39(39035¢729(50 H0o3b30000 8sob 608960,

pg/m’
10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

bsb. 4. PM2.5 302639056006 390035700 3505p0ergBs bsbeagerer ubodbricrgdols (gmadeos by dwogbsy
39640 330 Geals Bofolssos 9bs30 3, 6,..., 24 boo. (N.39GH035e7150 Gogbgomo Bseools brdyeo).

91



pg/m?
20 A

10 - %621\\:\\_?
12)1@
> / 24T
= 3 =
O T T T T T T T T T T T T T T 1 N

1 2 3 4 5 6 7 8 9 10111213 1415

65b. 5. PM2.5 30265396(9®500L 396(5035¢<960 356550985 bsd69f39¢70 s6036:9¢m980l
OIP0HH05 B Iw9Bsg 3964HT0 5HFRIGHML Fofolisots 396580 3, 6,..., 24 boo.
(N 39(9035¢729(50 H0oEb30000 8sob 6m8960).

Bob. 3-5-Bg Bsb3969005 90MmmM3wqd00 Jogdwo 3mbi3gbGHMmogool 360d3bgwmdgdo
396030350 M0 3500L §9MH0ogddo 933MAsg0LEHMol, LodMgfizgem s Lolmgewm GHgMo-
AGMM05Dg 9gd5Mg 399643H90d0. bob. 3-5-ob Bsbl, MM 50b0dbme 396dBH9dd0 3mb396GHMS-
300L 3960303500 9bsforgds 360d3bgemgbo 2oblbgs3wYds, MMYMME M30LMOMOZ5E
ol ©5m9bMdM0350. 53¢ MBo30LEHMBY IYd6Y 3bJEd0, MMOL bydoldoge dmdgb@do,
3Mb396@®s300L 36093690Mmdgd0 Toduodowr®mos (9-34 93p/0%) J3983960wwo Hgwsdo®ol wdvy-
5@ Boobermggl dgdstg N =1 FgOhGHowdo (0.3 9) s I300Yds LBodsEol BOEILMSE
9O»5. 3993060905 06@9bLoMMos 39s 10 3 Lolidol g9bsdo (N =5). 10 @ bgz000 3mb3gbEHM-
3oob 9993060905 3080bsMYMBL »RMM Aey350 s 100  Lodsmegbg (N=16) dolo d60d369-
©WMdYd0 033¢9ds 4-10 93/3° GG gdT0.

L530MOL30MmMs 3MBE96EGI300L 39MEGH035W MO 2obsfoergds LobmBwm 606 gdOL
3996930 (bob 4). ol 3060ToerMm0s 939539600 BgEI30MHOL ¥drsem Losbermgqls (0-1.2 93/3%),
0DMH 905 LOF>VEPOL BOIHLBMHD JOMOE s 12, 18 s 21 Lo-bg 100 3 LodoMwrgbg bgds 9, 8
@5 7.5 93y/3-0b GHmo, Jgbodsdobs. 3mb3gbG®moEool s0bodbmmo B sdmfzgos
d09M0 ©d0bIMEGIOOL HYsmrMmEsb 39MEH035MMOI® 29oEB0Wo 5gMHMBMErols dgdymdo
3O0BMbEH OO oxzgyboom.

39Gd Ls0bEBHIMLMS LsdMYf39wm Moombdo dEYdscg 3196dBH0L 3%y 3mbEgbG®SE00L
39030350600 456sfogdol LuGomo (bsb. 5). Jolmzol sdobsliosmgdgwos 3mb3gbEMmago-
ol BOs dngal dofjolidoMs 396580 oL 0 6 4 L;-0y 0bEHIM35¢To s 12 Lo-olm3ob.
5056056, 3mbE9bEM300 F9MYdom LIRS 0BMEIds J39s 10 FgBM0sb B9bsdo s dg-
569000 LYLEBHO© — Job BY30m. POMOL BMBIbo BMTYbEHOBsMZ0L 3MbE96EG®300L 3gM-
A035MH0 9b5fogdol 3Mmox303L 9938 835830MmE FodmbosEro ,,009M3MdOL" BMMTIs dofjols
D9053060056 3-10 3-0b BoMqddo. 53 B96sdo 3mb3gbE®sE00lL 360369 MdYdO 35MOMYOL
10-q0s6 17.5 939/ -0c09).

Bob. 6 o 7-B9g bsb3z9b9005 FMmEgEoMgdom doEgdmwo Jsol LobJsMobs s PM2.5-ol
390900 OMOL MM 0bEgM3swdo — 3mb6396GMs300lL BOHOLS s T9dE0Mmgdol OML dofjols
D9053060056 2, 10 s 600 3 LOT>EYgdBY. 53 BobsBYd0I6 BBl OMT J. JMs0lol Hgero-
9830L b99mddggds BmbYmOo Jo@ol dEHowol ML Ho®mdmTmdL Josmol Lobds®ol wm3swy®
303 MbME M0, 3M0Q5w0 335BoLEHEGOMbICMEMOos. dolo 396@®0 IYdSOMIMAL J. Jvwy-
050L0b BOOEM-503Mbo3wJ00m SMLYdIE MM MYE0gRoL dJmby Jowsdo-dxbgmadol,
dodgHombols s dgerd30960l 5dobobBHMoEzomo gMmgmeEgdol GgMHodmMm0gdby.

92



T T ee—
1 5 15 25 35 50

bsb. 6. PM2.5 -0b 306596(9®s300b (38/03) s Js60b boBgstol (G/53) g9¢rol gsbspoengds dofols
Bgwssotosb 2, 100 s 6000 bodsmenggdby t =9, 12 s 15 boo.

t=18h; z=100m

30 40

t=21h; z=600m

30 40 50

Lol | | e ————
1 5 15 25 35 50

bsb. 7. PM2.5 -0b 306596(9®s300b (38/03) s Js60b boBgstol (G/53) g9¢rol gsbspoerngds dofols
Bgssotosb 2, 100 s 6000 bodswmenggdby t = 18, 21 s 18 boo.

6oL LoBJsMOL (3030MmbMMO Moo Jdbols PM2.5-0l qlisdsdol LogMEre gobsfo-
WgdsL. 303WMbMHO 3063300l sTsbsliosmgdgwo 3mb39Mygbzool 3HmEglo J3gz9bo-
o Hg3000L Mo3Bg 9BIbL 59MHMBMEIOL OYMHM39dsL (303Wmbol 396G®do Joewsdo-
db9gmdols, dgerd30060Ls s JodoMmgmbols 5ETobolEBMsE0IE0 JOHMYMEgdol J0oEsdmgddo.
59 39m0GHMM09dbg dofioll B9gs3060sb 2 3 LOJsMwgHY OOl 9 Lo-By 3mb(396GHMEOOL
3603369 mds 5F5Md9d96 25 939/3° o 50fgaL 50 332/3%-L (bsb. 6). Lol BOPILMSE ge-

93



05 0BMHYdS 59OMDMEOL 3MOHOBMBE MO 4530 (39gdoL 56 S F30MIYdS 3mb396E-
65305. dofjoll Bgs30MH0sD 100 3 LoTsWY by 36396GOSE00L OBMBMEIGIL do5hbos HBro-
Mo GoMds 3030mbol 396GHMOL Mo3BY, Losi dobo 3b0dzbgermds 15-25 83p/33-0s. 39563~
06 ©IMOHOOLLL 3mb3gbEMmE00l 3603369Mmds d30MmEgds 5 03y/33-0g s M30mMb
0DM569900 M96EM6Md0M MYOMWMOL MMHZNMHYEOOL BMODs. MBRGM Jowews, dofjol by-
53060056 600 3 LOTsgbg, 3mb3g6EMSEO0L odlodscMo 8B0T3bgEMdS 56 5gToBHYdS
503y/3 — L. 303@Mbob ,,035¢00l" J0sdMgdTo 3mb39bGHMoE0s 1-2.5 933/3%-00.

12 boo s 15 Lo-By dofioldoGs 3mb39bGHME0gOOL  3MOOBMOGIWMOO Qobsforgds
d0M0MOEIE JMHTobgmol AbsgLns. 3mb3gbEMmoEool G9sMgdom dowswo 360d369wmdgdo
15-25 939/33 800gdw90s Joawsdol 39bG®se® bsfoedo, gods®yxggdols s Lwerbsb-bodsls
5030boLEBHG30ME gOHMIMEgdol dzocmg Bmdol sM99dd0. dofjoll Bysdomosb 100 3 Lods-
©09gbHg 3960GH035WIOHO B0l F9IR9© 9RO 593L 3MmbE9bEHMsgo0l BOIL, MMAg-
03 8080b5MGMBL IsbEIMgdom 3-4 Lo BsBMHO BsdmMBgbom s 12 Lor-bg Jobols 360I3-
Bywmgzs6 s6gL Losg 3mbEgbEHMsE0ol 3603369wMdgd0 033w gd0s6 20-25 933/3° -0l goty-
903d0s. dofoll Bgs30MH0E6 600 8 LoTsEgBy 3MbEIBEGHMsE0s 033w gds 1-10 83p/d3-0b do-
©53Mmgddo, mobsiz oy ™I dswswo 360d369wmdgd0 JowgdEos dMmEI0Mmgdol sHOL ©o-
L3 gm s BOoEMmgm bsfoedo. s0bodbmwo 9539dGH0 0m0mMgAL 53 Mbyby 03gMYb-
GO0 odGBOL 9539dBHOL Fawrowol BEOELL.

Bob. 7-%Bg 6583969005 dm©gEr0omgdom domgdmwo 3mbEgbEHMmeEool obmbmegdo 18, 21
5 24 L. Bob. 7-b BsBL, ®M 3:mb396GHMo300L obsfoergdol bvyMosmo dofiols BgsdoMosb
2 3 LodsEgbg Abgeglios 9-15 bLon-m30L F0YdIEO FsbsfioEgdol LwEsmob (bob. 6), Mg®m do-
0o MHggdHY 5A00 543l A9M3GME 30LMOMOZ s MOMEIbMIMOZ 2sblbzogqdsl. 030
100 9 bLOF>EgBY 9-sb 12 Lm-dY 59MHMBMEOL 3MbEg6EOIE0s 0BOMEYds 5-10 933/3%-00m,
15-0096 18 bon-0g MH™OL 0bEIOZTo 3b(396EHMIGO0L VOO 56 5©gbsEgds 5 83p/0%.

Bob. 8 by 6583969305 5BHMLGBIOML dofoldoGs §gbsdo dMmEIE0Md0m FJoPYdIO
PM2.5-0b 30b63963H®5300L 3960303509960 3565(0egds Jogsdol 39b@®ocme Bafoendo gs0s-
35¢ BmbsermE 339m500.

t=9 h. t=12h. t=15h.
150 T T T 15 15
101 t104 L 104
51 .,“ "5 ‘ RNGICRORT W 2 ‘ 5 : ) / ‘ : :
10 20 30 40 50 60 10 20 30 40 50 60 10 20 30 40 50 60
t=18h. t=21h. t=24n.
15 L 15] - 15]
101 - 101 - 101
o e @AY | X sV sa/¥ [ alllWasec) .
10 20 30 40 50 60 10 20 30 40 50 60 10 20 30 40 50 60
C I 7 [

1 5 156 25 35 50
bsb. 8. PM2.5 -obs 302669690330980b (838/03) 356550985 5¢90lg39eals doffolb3o®s 0396580 Fsensgols

6IbAGTo 35953500 35(35¢m9c0bl 3obiatr03 s6GLISLICT 396(HOFSCLIOH 33902580.

Bob. 8-0b BoBL, T 5@IMBGYHE 35960 d0 PM2.5 953603900905 030065M9mMdL Hmym®3

OO IBGYO0 ©ogbool 2ln39 5@3IIGEYO0 ©s 31633d3YO0 3OMEILYBOL FIRIYIP.
59 360Hm39L9d0L Mol 360369 Mds Lbgssalbgss MOl bgsaslbgs dmdgh@gddo. ool

94



9 bLo-m30L 3603369035605 3639d309M0 3OMEILOL J93wgbs SgBMMBMEOL A530M(39gdSDY
396303500 3390006 396GMswme Bsfowdo. 12 bo s 18 Lm-By 5GHIMLGBYOH®L Jofolido®ms
13960l d39s 40-50 3 Lobdob 139bsdo 5gOMBMEIOL Fo3MEIXYdsT0 5dGH0MO MMl Msdsdm-

096 BOdMWIbGHIOHO s 5©39J30M0 3OM(3919d0.

©sl3365

60Eb30m0 IMOYOMGO0m 250M33WGE05 . JMMo0LoL GHIMOGHMM05DY 93EHMEGHOOL-
3mOGoL doge HomdmImdowo PM2.5-0b bLogmEmwo 4sbsfomgdols s @mmdo 33wowgdols
05300900905 BsdNEMOL LyBMbIo JofolidoMs &0l s Ms30LRBIW 5SGIMBGBYHMI0 -
15390l BMEMYOHO JoMol EOML. Q9FMM3EGd00 JoPGdos, MMI DsdmMol LYHmbIJo
d9BMAsLFEo00L Mga0Mmbol MHgerogxnol MMmM0IOH™MIJIgEIds BMbMO ILEZEgMOL JoMmsb
0oL I9HMIslEBHod0L  Jo@ol LoBJosMol 303WMbME 306 3MsE0sl. BMOIOMIOMEO
06530399600 ©5 09MHIMBIOIO 39egd0 sbIbgb 253e9gbsls 5EHIMLBIOMT0 S3EMEHEMBL-
3mOGOL 3mdMH5Mmd0L F9gIRO© 29BMJ39ME0 59OMBMEol LogOEM J9bsfowgdsBy. dmg-
w0900l 9909390 J0©gdIeos PM2.5-0l 30m6396@®s300L bLogMrwmo 2sbsfowgdols bvys-
0990, 296LsBOZOME0s 3MBEIEEM300L MHMAT0 (330 gdoL BoLSMO, MMM SEHIMLGBY-
el dofioldoGs B9bsdo s1939 LoboBOZOM B96580. bB3969005, HMA 3mb3gbEHMSEOOL 396 GH0-
3900 2965§0wgds s MHMT0 (330 GdS ITIMIOEIOME0S MIMAMO S9OMDBMEIOL YoRe-
93930L LoBJoM9Bg s 53BHMGHMIBLIMOEHOL FMIM>MdOL 0b3HGBLOZMBSDY, Sg39 SGIMBGBYOHMU
dofioldoGs g39gbols 3069353 035H9 s 398960 HBgE306HBHY MgMHIMEwo M9g0dol ELINTYGOO
(3309300 BMMOI0MIOVIED MO 306399530096 LolEgasby. obloBOZOIos Jo-
sdol s 3098 dsM9 GHYM0GHMM09dDY Fooeo s LTMsEM EdOBIMEMIOOL E™bggdo s
350 39d5MGMBIOL (33¢00E9ds EWI-sdol 356Tog3wMdsdo.

350096900l 33dmbo@gs. LodgbogHm 33935 RO6IBLYIMWO s FGuOIEGOME0S
dm0md OMLmszgol gemgbreo Lsdgboghm gmbool FR-22 — 4765 g6sb@ob gotgagddo.

@068 7G> — REFERENCES — IMTEPATYPA

1. Hong H., Choi H., Jeon H., Kim Y., Jae-Bum Lee, Park C. H., Kim H. S. An air pollutants prediction
method integrating numerical models and artificial intelligence models targeting the area around Busan port
in Korea. Atmosphere, 13(9), 2022, 1462; https://doi.org/10.3390/atmos13091462.

2. Udristioiu M., Mghouchi Y., Yildizhan H. Prediction, modelling, and forecasting of PM and AQI using
hybrid machine learning. Journal of Cleaner Production, Volume 421, 2023.
https://doi.org/10.1016/j.jclepro.2023.138496Get rights and content.

3. Draper E., Whyatt J., Taylor R., Metcalfe S. Estimating background concentrations of PM2.5 for urban air
quality modelling in a data poor environment. Atmospheric Environment, Volume 314, 2023, 120107.
https://doi.org/10.1016/j.atmosenv.2023.120107Get rights and content.
https://www.nature.com/articles/s41598-021-91253-9.

4. Chae S., ShinJ.,Kwon S., Lee S., Kang S., Lee D. PM10 and PM2.5 real-time prediction models using an
interpolated convolutional neural network. Scientific Reports, volume 11, 11952, 2021.
https://www.nature.com/articles/s41598-021-91253-9.

5. Deters J., Zalakeviciute R., Gonzalez M., Rybarczyk Y. Modeling PM2.5 urban pollution using machine
learning and selected meteorological parameters. machine intelligence in signal sensing, processing, and
recognition. 2017. https://doi.org/10.1155/2017/5106045.

95



6. 6.World Health Organization. Regional Office for Europe. Review of evidence on health aspects of air-
REVIHAAP Project. 2022. First result. https://media.xpair.com » pdf » REVIHAAP

7. Mortality and burden of disease from ambient air pollution-WHO. 2020.
https://www.who.int/gho/phe/outdoor air pollution/burden/en/.

8. Integrated Science for Particulate Matter. EPA. United States Environmental Protector Agency, 2019, p.
1967. EPA/600/R-19/188. www.epa.gov.isa.

9. Agrawal G., Mohan D., Rahman H. Ambient air pollution in selected small cities in India: observed trends
and future challenges. IATSS Research. 45, Issue 1, 2021, pp. 19-30.
https://doi.org/10.1016/j.iatssr.2021.03.004.

10. Kobza J., Geremek M., Dul L. Characteristics of air quality and sources affecting high levels of PM10 and
PM2.5 in Poland, Upper Silesia urban area. Environmental Monitoring and Assessment. 190, Article
number: 515, 2018.

11. Environmental pollution, 2021.https://air.gov.ge/reports_page

12. World's most polluted cities (historical data 2017-2022). https://www.iqair.com/world-most-polluted-cities.

13. Amiranashvili, A. G., Kirkitadze, D. D., Kekenadze, E. N. Pandemic of Coronavirus COVID-19 and Air
Pollution in Tbilisi in Spring 2020. Journals of Georgian Geophysical Society, 23(1), 2020.
https://doi.org/10.48614/ggs2320202654.

14. 6. 20359960, 5. bYMTozs, 3. 3NMHoEsdz0¢0, . 06{306039c0, b. B sM3Z300. J. J1s0LOL 5¢)-
dmbggOhmdo PM2.5 s PM10-0b 95303900l 459m33¢g3s 9du3gModgb@dvco ©s3306039090000.
bE¥-0b 300MHMIYAEINOMEMYo0L 0bLEAOENMEGHOL Ladgbogmm MgxEgIMHOMIdIEO FOMToms JMYOv)-
wo, &.135, 2024, a3. 82-87. Doi.org/10.36073/1512-0902-2024-135-82-87.

15. Surmava A., Intskirveli L., Kordzakhia G. Numerical modeling of dust propagation in the atmosphere of a
city with complex terrain. The case of background eastern light air. Journal of Applied Mathematics and
Physics, 08(07), 2020, pp. 1222-1228. https://doi.org/10.4236/jamp.2020.87092.

16. Surmava A., IntskirveliL., KukhalashviliV. numerical modeling of the transborder, regional and local
diffusion of the dust in Georgian atmosphere. Publishing House, Technical University, Tbilisi, Georgia.
ISBN 978-9941-28-810-4, 2021, p.139. http//www.gtu.ge (in Georgian).

17. by@dogs ., 06§306039w0 ., 30309960 6. PM2.5 5 PM 10 90360m0g0mbmeo d. dowobol o@-
dbgg®mdo. MdowolLo, 30MHMIGEHIMOMEMA00L 0bLEHOEMEOL odmdEgdarmds, 2021, 94 a3.

18. Gigauri N., Intskirveli L., Surmava A., Kukhalashvili V. The results of Kutaisi city atmospheric air
pollutionwith PM particles. Bulletin of the Georgian National Academy of Sciences, vol. 18, no. 3, 2024,
pp- 90-96.

J. Jmomsobob 3s960L PM2.5-00 ©sd06d96H9d0b bLodmmszos doffoldoms Eowols ©s
0530L9)BE 5GHIMLRIOHMI0 d>HMIW0bMMo Esbsgmgmol Jo®ol dgdmbgggzsdo

b©0539 5., 303560 b., 3Mbss8z0mo0 3., 06§30639mo ., Lgbsdg 3.
Mgbowdg

9933590905 53BHMGHMBLEMOEOL F0gH JoRMJ3gME0 J03OMgOMDMEOL(PM2.5) 453039wgds J.
J9moobol 3596030 Bsdmo®do Bmbymo dGHowMOHO FgBHINOMELMAO0MMHO 306MMBJBIOL EOMU. godmmg-
900 bo@IMYPOIM0os 35339560500 9B BoldEHodol 5GIMLBIOHEo 3MMEJLYdIOL Lodysbbmdowgdosbo
(3D) 8m@geols s 5GHIMLggMmdo 3sb0wOHO EsTsd06INMYdgEo Fobstg3gdol Fo3MEIIdOL QobEM-
900l 9HMMdM030 0bGHIHMOMId0m. F0MgdMYo dMbs3gdgdol d3BoBY 5290vos Joemsdol Lbgos-
Lbgs 3mb64Bdo PM2.5-0b 3mbi396@Ms3ool 9603369cmdgdol ommdo 33worgdol 36s5303900. s0dmB-
605, ®m3 Josgolb s@ImbggHhmdo PM2.5-0l dofjols ombgbyg 3b3gb@&Mseios 36093bgwmabs dowawros
00l 7-056 9 Losmod@g o Lo@sdmL 8-sb 9 Lssmsdy. 9390Eos PM2.5-0b boghomo gobsfo-
0oL 0DBMbsHYoo SEHIMLGIOML BYI30MHYI S LELLDBPZOM §g69dT0. B5B3969005, M Jmmsolols
©5 808©9056M9 BHIMOGHMOO0L Mw0gn0 FobloBgMmgL Jomol LboRdsMol Fo3wmbmemo dmemgzgdol

96



0o6M8mgdbsll bdgmgmbBg.00090wos, M 5gMHMBMEOL 2o3M(39wgdol 3MHMEILO OIM30YBMEI0S
06580916 39090Dg, GHIOOGHMMO00L MOMYMIR0LS s BYI30OMo B9bol MMM Ggx0dBy.
2960L5BE3MS Jowodls s F0dYdMY GHIOOGMM0JdBY 359Mm0L BOBANMYPIOL Foowo s bodwysm
©Mbg9d0, 51939 9530 IEYOIMYMBOL (33L0GdIO0 ELOL A3BTsgeMdST0.

15335630 LoBygzgdo. PM2.5, 5@dmbgg®m, sdobdm®gds, GoEbgomo 0m@guomgds.

MODELING OF AIR POLLUTION IN C. KUTAISI PM2.5 UNDER CALM CONDITIONS
ON LAND AND BAROCLINIC WESTERLY WINDS IN THE FREE ATMOSPHERE

Surmava A., Gigauri N., Kukhalashvili V., Intskirveli L., Sesadze V.
Abstract

An assessment was made of the spread of microaerosol(PM2.5) emitted by motor vehicles in the air of Kutaisi in
the winter period under background calm meteorological conditions. The calculations were performed by jointly
integrating a three-dimensional (3D) model of mesoscale atmospheric processes in the Caucasus and the
equation for the distribution of passive pollutants. Based on the data obtained, graphs of changes in PM2.5
concentration values over time at various points in the city were constructed. It was found that in the city’s
atmosphere, ground-level concentrations of PM2.5 are significantly higher between 7 and 9 a.m. and between 8
and 9 p.m. Isolines of spatial distribution of PM2.5 in the surface and boundary layers of the atmosphere are
constructed. It is shown that the relief of Kutaisi and the adjacent territory determines the formation of a cyclonic
vortex of wind speed on land. It is accepted that the process of aerosol propagation depends on dynamic fields,
the orography of the territory and the thermal regime of the surface layer. High and medium levels of air
pollution in the city and surrounding areas, as well as changes in their location during the day, were determined.

Key words: PM2.5, atmosphere, pollution, numerical modelling.

MOJEJINPOBAHMUE 3AI'PA3SHEHUSA BO3JAYXA I'. KYTAUCH PM2.5
B YCJIOBUSAX IITUJIA HA CYIIE U BAPOKJIMHHBIX
3AIIATHBIX BETPOB B CBOBOJHOM ATMOC®EPE

Cypmaga A., 'uraypu H., Kyxanamsuiau B., Unuxkupsesu Jl., Cecanze B.
Pedepar

[IpoBeneHa oreHKa pacpocTpaHeHUS MUKPoa’po3oiisi (PM2.5), BRIOpackIBaeMBIX aBTOTPAHCIIOPTOM, B BO-
3xyxe . Kyrancu B 3uMHUE 1epuo/1 py GOHOBBIX CIIOKOHHBIX METEOPOJIOTMYECKNX YCIOBHSX. PacdeTsl BbIION-
HEHBI ITyTeM COBMECTHOM MHTerpaunuu TpexmepHoi (3D) mozmenn me3omaciiTaOHBIX aTMOC(HEpPHBIX IPOLECCOB
Ha KaBkasze u ypaBHEHHs paclipelie/IeHUs] MAaCCHUBHBIX 3arpsA3HSAIONIMX BellecTB. Ha OCHOBaHMM MOJYy4YEHHBIX
JIAHHBIX TOCTPOCHBI rpadMKK M3MEHEHUs 3HaueHuil KoHUeHTpaiuu PM2.5 Bo BpeMEHH B Pa3iIM4YHBIX TOYKAX
ropona. [TonyueHo, 4yto B arMocdepe ropojia npu3eMHble KoHIeHTpauuu PM2.5 3HaYuTENBHO BBILIE B IEPUO C
7 o 9 gacoB ytpa u ¢ 20 1o 21 gaca Beuepa. [TocTpoeHBI H30IMHUHU IPOCTPAHCTBEHHOTO pactpeneneHus PM2.5
B IPU3EMHBIX U MMOTPAaHUYHBIX cj0siX arMocdepsl. [lokazano, uto penbed Kyramcn u npuneraromeit tepputo-
pun onpenenser GopMUpOBaHIE HUKIOHUIECKOTO BIHXPS CKOPOCTH BeTpa Ha cymie. [IpuHsATO, 4TO mporecc pac-
MIPOCTPAHEHUS a3PO30JIA 3aBHCUT OT AWHAMHYECKHUX MOJEH, oporpaduu TEPPUTOPUN M TEPMHUECKOTO PEKIMa
npu3eMHoro ciost. OnpeneneHsl BBICOKHE M CPEeJHHE YPOBHHU 3arps3HEHUs atMoc(epbl B TOpOIE W IpHIIera-
IOLIUX TEPPUTOPHUSIX, a TAKKE U3MEHEHUE UX PACIIONIOKEHMS] B TEUEHHE CYTOK.

Kniogessie cioBa: PM2.5, atmocdepa, 3arpssHeHue, YUCIEHHOEe MOJeINPOBaHHUE.
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