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BBEJEHHUE

B obnactu perynmpoBaHus aTMOC(HEpHBIX MIPOLECCOB BCE HAYYHO-NUCCIEI0BATEIBCKHIE, IKCIIEPUMEHTAIbHBIC,
OTIBITHO-TIPOU3BOACTBEHHBIE M MPOU3BOICTBEHHBIE Pa0OThHI MPOJUKTOBAHBI HHTEPECAMH MPAKTUYECKOH IeSATeTbHOCTH
YeJoBeKa. 3aliuTa OKPYKAIOIEeH Cpeabl M Pa3InYHbIX OTpaciell SKOHOMHUKH OT HeOIaronpUsTHBIX H3MEHEHHUH 1T0ro-
JIbI, KaTacTpO(UIECKUX THIPOMETEOPOIOTHUECKHX SBICHHH (3acyXa, OOMIBbHBIC OCAJKH, TABOJIKU, HABOJAHEHNS, CEIIH,
JIABHMHBI, TPO3BI U JIP.), 9ACTO MPUHOCSIINE OTPOMHBIA IKOHOMUYECKUH M 3KOJIOTHUECKHUil yiiepO, a 3a4acTyro 1 4elno-
BEUECKHE KEPTBBI, MOTPeOOBAIO HEOOXOAMMOCTH MPOBEACHUS KaK (DyHIAMEHTAbHBIX MCCIEIOBaHUN (PU3UUECKUX
3aKOHOMEpPHOCTEH aTMOC(EPHBIX MPOIECCOB, O0pa30BaHUS OOJAKOB W OCAagKOB, TaK M pPa3pabOTOK HAyIHO-
METOANYECKUX OCHOB paboT MO MX PEryJIMpOBaHHI0. B HacTosmee BpeMs: NpeInpuHUMAETCsS MHOTO TIOMIBITOK HCKYC-
CTBCHHO BMEIIATHCS B XOJ HEKOTOPBIX SIBICHUN MOrosl. OTHAKO caMOoi pa3BUTON 0OJACThIO MCCIIEOBaHUI B 3TOM
HAaIpaBJICHHUH SIBISETCS] HCKYCCTBEHHOE PEryJIMPOBAaHHE OCAIKOB, B YACTHOCTH, CTUMYJIMPOBAHHUE JOKIS WIIM CHETa U3
00JIaKOB ¥ NIPEIOTBpAIICHHE BHITAACHNUS Ipaja.

1. MPOTUBOI'PAJIOBBIE PABOTHI B BOCTOYHOM I'PY3UH

1.1.Cocmosinue éonpoca

[To HenonubM faHHBIM, B 1960-2000 rogax mpoTUBOrpaoBbie PadOTHI (OMBITHBIE, OMBITHO-IIPOU3BOICTBEHHBIE U
oTiepaTHBHBIE) TPOBOJUIINCH B pamMKax okoio 20 mpoektoB B 15 crpanax mupa (ApreHtuna, bonrapus, ['epmanus,
I'peuns, Utanus, Kanana, Kuraii, Monnosa, Poccusi, Cepous, Ciosenusi, CLIIA, Tamkukucran, @pannus, Lpeiina-
pusi). M3 umcna 3THX MPOEKTOB B mATH 3(h(EKT He yAanoch 3apHUKCHpPOBaTh, B CEMU OBUIO OTMEUYECHO HEOOJIBIIOE
ocnalneHue rpajga, a B BOCBMU IPOEKTax ObUIO OTMEUEHO 3aMETHOE yMEHbIIeHHe rpagooutuii. OHO COCTaBHIIO: B
I'pernu 20%, B Kurtae — 80%, B CLLIA MomanbHOe 3HaUeHHE OciabieHns oka3anock B uHTepBane 35-40%. Oneparus-
HBIE paboThI Bemuch B 8-10 cTpanax.

B I'py3un cHadana ONBITHBIE, & 3aTEM ONBITHO-IIPOM3BOJCTBEHHBIE U ONEPATUBHBIE BO3AEHCTBUSA BeNUCh B 1960-
1990 ronax B parionax Kaxeruu u IOxHoii I'py3un Ha oOmeit miomanu 6onee 1miH ra. [lonoxxutenbHblil 3¢ dexT us-
MeHsics B uHTEpBajie 20-95% co cpeanum 3HadeHueM 75-85%. B oTAenbHBIX clydasix, KOTra BO3ACHCTBIE TIPOBOIH-
JIOCh HA CBEPXMOIIIHBIE «CYNEepTIeHKOBBIE» 00aKa, dPPEKT OKa3bIBAIICS HYJEBBIM, T.€. OTMEYAJIOCh CHIILHOE TPajio-
ourue.

IToutu BO Bcex pabOTax HCIOJIB30BAIKCH KpUcTaumsupytomume peareHtsl (Agl, Pbly) [1], B oxHoM paiioHe BO3-
JeiicTBue Benochk komOuHupoBanHbIM MeTonoM (Agl, NaCl) [2]. dns noctaBku peareHTa B 00J1aKa HCIOJIb30BAIHChH
paKeThl, apTUTIEpUIiCKHEe CHApsIIbl, camoneT. PentabensHocTh paboT Obl1a 1ocTarouHo Bbicokoi (ot 1:3 mo 1:5). Ca-
MBIM JICIIEBBIM METOIOM OBIJIO BO3ZCHCTBHE C OOpTa caMoieTa.

1.2.llocmanoska 3adauu — ghuzuyeckas zunomesa

[pu ncnonp3oBaHuK TFOOOTO CPEJICTBA JJOCTABKH KPUCTATUTU3UPYIOIIETO peareHTa B 00JIako (Hamp. pakeThl «3eM-
JS-BO3/IyX», PAKeThl «BO3IyX-BO3JyX» C OopTa camolnera), B KyOW4eckoM MeTpe oOyacTh (HOpMHUpOBaHUS Tpaja
J0JKHA OBITH co3/1aHa KoHueHTpanus He MeHee 10°-10° M uckyccrsennnix sauep [1].

B ciyuae, ecim i BO3IEHCTBHSA Ha TEILTYIO 9acTh o0aka, a Takxke 10 yposHs -10°C ucmonb3yeTcst rTMrpocKonu-
yeckuit pearent (Harp. NaCl), KOHIEHTpalMs KCKyCCTBEHHBIX sAep noibkHa cocTaBnath 103-10% M3, wim 1-10 kr kv,
€CIIM HavalbHbIN paguyc yacTui pased 5 Mkm [2]. IIpu o6beme Ternoii yactu obnaka 100 kM3, pacxo rUrpocKony-
yeckoro peareHta coctaBut oT 100 kxr 10 1 T Ha Kaxk10€ 06J1aK0, YTO TEXHUIECKH BEChbMa 3aTPYIHUTEIHHO NCIIONB3YS

COBpEMEHHBIE CPEeICTBA JOCTaBKU pearenTa.|1,2].

1.3.Ilymu pewenus 3a0auu — memoobvl 6030elcmeus u onpeoeienus e2o 3hphexmuenocmu

Bo3zaeiicTBue OymeT mpou3BOAUTECS ¢ YUIETOM THUIIA TPAIOOMACHOTO 00MaKka (OMHOSICHKOBOE, MHOTOSTICHKOBOE U
CYIMepsYeKOBOE, T.€. CBEPXMOIIHOE OJTHOSIYEHKOBOE) Ha OCHOBE PA3NIMYHBIX CXEM BHECCHHS pearcHTa. B kaxmoit
cxeMe OyJIeT PeyCMOTPEHO PelIeHUe TPEX 3aJ1a4: B KaKyr0 YaCTh KOHBEKTHBHOM SIUEHKH, B KAKOW WHTEPBA BpeMe-
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HH C HayaJla €e Pa3BUTUA U KaKO€ KOJIMYECTBO peareHra JAOJDKHO OBITh BHECEHO B 0o0sako. Jliist 3Toro OynyT HCHONb-
30BaHbI JaHHBIC PAJUOIOKAIIMOHHBIX HAOMIOICHUI U Pe3yNbTaThl TEOPETHUECKOro Moaenuposanus. Heobxoaumo co-
BEpPLICHCTBOBaHUE MaTEeMaTHYECKUX MOJIENel 00JIaKoB AJIs BCEX MEPEUHCICHHBIX BBILIEC TPEX THIIOB KOHBEKIHH.

st mroboro THIma rpagoomnacHoro obiaka, pa3BHBaroOIIerocs Hax samumaemon reppuropueii (3T) B pesymnprare
MECTHBIX LIUPKYJSLIHOHHBIX NIPOLECCOB, UIMEETCSI BO3MOXKHOCTh CBOEBPEMEHHOI'O ITPOBEACHUS BO3ACHCTBUS U 1OCTHU-
JKEHUS TIOJIOKUTENBHOTO 3 dekTa.

B ciyuae, xorna HabmoaaroTcsi (PpOHTAIBHBIE IPOLECCHI, C KOTOPBIMHU, KaK IPaBHJIO, CBSI3aHO BTOp)keHHE Ha 3T
MHOTOSTYEHKOBBIX WIN CYNEpAIEHKOBBIX 00IaKOB, BO3AEHCTBUE JODKHO MIPOM3BOAMUTCS Ha MOJACTYIAX K HEH ¢ y4eToM
BEKTOpa CKOPOCTH IepeMeneHns: 001akoB. Jlomyckasi, 4T0 MaKCHMalbHasi CKOPOCTh IBM)KEHUS CYNepsSYeiiKoBOTO 00-
naka coctaisieT 80 KM/4, a o0IIee BpeMsi €r0 CyIIECTBOBaHHMS B CTaIMU PAa3BUTH M HaXOXKJICHHS B KBa3HCTallMOHAP-
HOM COCTOSIHMH paBHO 14, a MakCHMaJbHBIA MHTEPBANl NEHCTBHUS peareHra coctaBisieT 0,59 momydum, 9TO MaKCH-
MaJbHOE YAaJieHHe OTHEBBIX TOUEK (IIYHKTOB BO3MEHCTBUSI) OT TpaHuibl 31 momkHO cocTaBisaTs okono 80-100 kM B
HanpaBJIeHUH, IEPIICHANKYIIIPHOM JABIXEHUIO GpoHTa. Ha 3TOM paccrostHuu OyaeT BO3MOXKHBIM MPOBEACHHE XOTS
OBI 2-3 pa3oBBIX MPEABAPUTEINHHBIX 3aCEBOB OOJIAKOB, YTO JOJDKHO 00eCTeYnTh d3PPEKTUBHYIO 3aIUTY BBIIEICHHON
TEPPUTOPHUH.

Jns peanuzanyuy 3TOW METOJMKH HEOOXOJUMO OyAeT MpHoOpeTeHUe ABYX METEOPOIOTHYECKUX PaAHOIOKAIMOH-
HO- BBIYUCIUTENBHBIX KoMIUiekcoB (MPBK). OnuH U3 HUX TObKeH OBITH YCTaHOBIEH B IEHTpanbHOW yacTu 3T st
oOecrievueHus BO3/ICUCTBUS Ha MECTHBIE TIPOIIECCHI, & BTOPOU A0JKEH ObITh BeiHeCeH Ha 50 kM 3a npenensl 3T ¢ menpio
OCYILIECTBIICHUs] HAOJIOICHHUH 1 MTpeBapUTEILHOTO 3aceBa Haapuraromuxcs Ha 3T ¢ppoHTanbHBIX 00MakoB. B ciryuae
HanM4us Toyibko onHoro MPBK, oH noimkeH OBITh paclojioKeH Ha OJJHOM U3 XpeOTOB Ha 3amagHON WJIM BOCTOYHOM
rpanuie 3T.

s Bo3nmeHCTBUS Ha MECTHBIE MPOLIECCHl B OCHOBHOM OyZET HCIIOJB30BaHA PAKETHAs TEXHHKaA, a Ui 3aceBa
(llpOHTaJ'II)HI)IX O6H3KOB BO3MOXHO TaKXE IMPUMCHCHHUEC aBI/IaHI/IOHHOI\/'I TeXHUKHU. B YaCTHOCTH, Ha Hepe[{Heﬁ JJMHUH
BO3JICMCTBHS TpeaBapuUTeNbHAs 00paboTKka 00IaKkoB OyaeT Mpou3BeleHa ¢ camMojeTa, a ¢ mpuommkeHneMm K 37T, Ha
BTOPOU U TPEThEH JUHUSIX BO3ACHCTBUS, 3aCEB MOXKET BECTHUCh C PAKETHBIX YCTaHOBOK. ONTHMAlIbHOE pa3MeElICHUE
MYHKTOB BO3JICHCTBHUS MOXKET OBITh OMPEICICHO Ha OCHOBE CTAaTUCTUYECKOro MojaeaupoBanus (Meroa Monre-Kapio)
3aceBa TPaJloONacHBIX 00JIAKOB, ¢ y4eToM (pHU3MKO-reorpaguuecknx U KIMMAaTHYECKHMX OCOOCHHOCTEW peruoHa, pa-
JMOJIOKAIIMOHHBIX XapaKTePUCTUK MPOCTPAHCTBEHHO-BPEMEHHOM IBOJIIOINN paanodxa o0sakos[3].

Oumnueckuii 3@ ekt Bo3aelicTBIS OyAeT ONpeAenaThCs I KKAO0TO THIIA Mpolecca pa3aeibHO, Ha OCHOBE dM-
IMUPUKO-CTATUCTUYCCKUX MO}IGJ’ICI‘/’I PaaAOJIOKAIIMOHHBIX IMapaMETPOB, a4 TAKIKE MATEMATUYCCKUX Mo;[eneﬁ Pa3sBUTUA
oOmnaka 1 opMupoBaHus rpaja, MyTeM CO3AaHUS KOHTPOJIBHBIX TPYII M MPOBEACHUS OIIEPaLlUH «IICEBIOPaHIOMHU3A-
ST

Onpenenenne s3xoHOMUYecKOro 3 dexra OyaeT MPOU3BOAUTLCS Kak ¢ yueToM (usndeckoro agdekra, Tak U Tpa-
JUIMOHHBIM IIyTEM Ha OCHOBE CTATUCTHYECKHUX JaHHBIX 00 ymiepOe Ha 3almiiaeMoi 1 KOHTPOJIbHOU TEPPUTOPHSX.

1.4.Opzanuzayuonnsie 60npocyl pazeopaiusanus RPOMuUEOZPAO06vIX padom

B coBpemeHHBIX ycnoBusaX TOMIHUCCKUI MEXIYHAPOJHBIA adponopT 0OCTYKHUBAET MHOXKECTBO MEXKTyHAPOTHBIX
pEeicoB, B CBSI3M C Y€M BO3IYIIHOE MPOCTPAHCTBO Haj TOWIMCH (paKTUYECKH 3aHSATO KOPUAOPOM IIUPUHOU 65 KM,
pacnpocTpanstonmmes oT Mapueyiau go Capruuana. K cokaneHuro, TPaeKTOPUM TPaJIOBBIX OOJIAKOB MPEUMYIIie-
CTBEHHO cienyroT Tpuanerckomy XpeOTy U, TakuM o0pa3om, B ciaydae BeiOopa B kauectBe 3T Carapemkoickoro paii-
OHa TpeABapUTENIbHAS PaKeTHass 00pa0oTKa OOJIAKOB B MPOCTPAHCTBE ATOTO KOPHUAOPA OKAXKETCS HEBO3MOXKHOHU.
JlaHHOE 00CTOSTENBLCTBO MOTPEOyeT OCYIIECTBUTh 3aCEB IPaJ0ONACHBIX 00JaKOB B Mpeeiax KOpUaopa BO3ACHCTBHS
¢ 6opta camoseTa (ITO BecbMa OmacHo), 0o npuMeHeHue B CarapeKoicKoM palioHe MAaCCHBHBIX TEXHOJIOTHH 3a-
HIUTHI (CETOYHOE MepeKphITre). B yCcIoBUsIX aHOMANBHO HU3KHX IIeH Ha BuHOTPan (30-35 TeTpu/Kr), SKOoHOMUYECKas
peHTA0EIBHOCTE ITHX PAa0OT CTAHOBUTCS COMHUTEIHHOM.

B cnyuae pa3BepThiBaHUSA IPOTHBOIPAZ0BhIX PaboT B KaxeTuu, paanoa0KainOHHbI MOHUTOPHHT 00JIaKOB MOXKET
OBITH ocymiecTBiieH ¢ ogHoro MPBK, pacmonoxenHoro B okpecTHOCTSX KomkopH, 4To Mo3BOIUT 00eCHEUYUTh OBITO-
BbIe yCiIoBUs st oociyxuBatoniero MPBK nepconana (rmoabsesaHas mopora, 3J1eKTpOCHA0KEeHHEe, 00ECTICUeCHHE H-
TaHUEM, BOJIOW U JIp.). DTa CTAHIIUA JaCT BO3MOXXHOCTh IPOBOIUTH MOHUTOPHHT 00JIaKOB HaJl Bcel Tepputopueit Bo-
crouHoit ['py3un, ot Cypamckoro xpe0Ta 10 Bojopa3aensHoii tuann bonbioro Kaskasa.

OpraHu3aiMoHHbBIE BOMPOCHl BO30OHOBJICHHUsSI MPOTHUBOTPAOBBIX paboT B Boctounoit ['py3un Oonee meranbHO
paccMOTpeHBI B cTaThe [4].

2. UICKYCCTBEHHOE YBEJIMYEHHUE OCAJIKOB



63635®030 359I RdBN6IIMIbS 2013 330-(.119
NATURAL ENVIRONMENT POLLUTION 2013 IHM-V.119
3ATPA3HEHUE OKPYXAIOIIEN CPEJIbI 2013 UT'M-T.119

2.1.Cocmosnue éonpoca

PaboTsl o uckyccTBeHHOMY yBenuueHHI0 ocaakoB (MYO), kak 3To ObUIO yKa3aHO B NEPBOM YaCTH HACTOSIIEH
CTaThH, MPOBOJUIINCH B PA3INUHBIX pernonax u crpanax mupa — CILIA, ABcrpanus, Ucnanus, M3pawns, Kuraii, FOx-
Hast Adpuka, Keans Amxup, Kyba, Mekcuka, Unaws, Taunang u ap. B 6sBmem Coerckom Coro3e 3aceB 0071aKOB C
[ENbI0 YBEJIMUEHUSI 0CaIKOB BBIMONHSIICS B MomnmoBe, Poccuu, Ykpaune, ['pysun, Apmenun, B Cpenneit Azun [4].
Heckonbko moapoOHO OCTaHOBMMCS HAa OCOOCHHOCTSIX M Pe3yibTaTax HMIMPOKOMACIITAOHBIX MPOEKTOB MO yBeIHYe-
Huto ocaakoB (I1YO), npoBenenusix B 70-90 rogax mpomnioro CTONETHS MOJ HAyIHO-METOIUIECKHIM PYKOBOJCTBOM
3aKaBKa3CKOr0 HAYyYHO-UCCIEA0BATENBCKOTO THApOoMeTeopoiorndeckoro nHetutyTa — 3akHUI'MU (aprHemamit Ma-
ctutyT ['unpomereoposoruu ['pysunckoro Texandeckoro yHuBepcurera) B O6acceiinax o3ep Cesan u IlapaBanu, Cu-
OHCKOTO BojoxpaHminialS5,6]. BozneiicTBue Ha leTHHE KOHBEKTHBHBIE 00JIaKa OCYIECTBISIIOCH C MCIIOJIb30BAaHUEM
MIPOTUBOTPAJOBON TEXHUKH (paKeTHbIE YCTAaHOBKM «Ana3aHw» U 3eHUTHBIE opynus KC-19), a Taxxe ¢ moMoIpto 2-x
crenyanbHo o0opyAoBaHHEIX camoneToB SIK-40. Bo3zaelicTBue Ha o0naka X0MOJHOTO MEPHOJA TOa MPOBOIMINCH C
MIPUMEHEHHUEM aBTOMAaTH3MPOBAHHOTO KOMILIEKCa HA3eMHBIX a’po30ibHBIX TeHepaTopoB (HAIY). Bo Bcex 3aceBax 00-
JIAKOB MCTOJIH30BAJICS KPUCTAIUTH3UPYIOMAN peareHT — HOAuCToe cepedpo. DKCIepuMeHTAbHBIE TOIUTOHBI «lopmy,
«ITapaBanu» u «CeBan» Obli 000pynoBansl MPBK — aBTOMaTH3npoBaHHBIMU METEOPOIIOTHUECKUMHU PaJnOIOKAIIU-
oHHbIMU KoMIuiekcamu MPJI-2 u MPJI-5 oy npoBeneHust BO3IEUCTBUSL, OCYILIECTBIECHUS KOHTPOJIA U OLEHKU PE3ylb-
TaTOB 3aceBa 00yakoB. Ha monuronax O6suia co3naHa clielUaIn3UpOBaHHAasl yJalleHHasi CeTh AJISl THAPOMETEOPOIIOTU-
YeCKUX M3MEPECHUH CTOKa PEeK M 0CagkoB Ha BogocOope. OrnumuurtensHol ocobeHHOCThIO [IYO B 3akaBkas3be Oblia
KOMIIJIEKCHAsl METOJMKA OLEHKH 3G (EeKTUBHOCTU BO3ACHCTBUA[6]. OCHOBHOH IJIaH SKCIEPUMEHTOB IPEACTABIISII CO-
0ol ciTy4aifHbIH BRIOODP (PaHIOMH3AIIMIO) MTOJIYCYTOK HIIM CYTOK CO CTATUCTUYCCKON OIICHKOW PACXOXKIACHHS OTBITHBIX
Y KOHTPOJIBHBIX PSIOB TMONYCYTOYHBIX WM CYTOYHBIX CYMM OCaJIKOB U 00BEMOB CTOKA PEK Ha OMBITHOW TEPPUTOPUH
(OT). BMmecTe ¢ 3TuM BBIIONHSIIACH (u3ndecKas u (PU3UKO-CTATUCTHYECKas OleHKa 3(PPEKTUBHOCTH BO3ICHCTBUS C
NPUMEHEHHUEM MaTeMaTHYeCKUX MoJeNieil 0caqkoo0pa3oBaHus, paAnoJOKALMOHHBIX, CAMOJIETHBIX U IPYTUX HU3Mepe-
HUI XapaKTEePUCTHK JBOJIIOIMHU MOJICH 00Ja4HOCTH U 0CaAKOB. JlomomHuTeNpHO OlleHHBaIca d((eKT 3aceBa Ha OCHO-
B€ YpaBHEHHU MCTOPUIECKON PErpecCH, CBA3BIBAIOIINX CE30HHBIN WM TOAOBOM CTOK M ocanku Ha ombITHOH (OT) n
koHTposbHOH (KT) Teppuropusax. B koHIle kKaxaoro roma ompeaensuiack SKoHOMU4Ieckas 3QpPeKTHBHOCTh padoT 1o
NYO c ydyeroMm HCHONB30BaHUA JOMOIHUTEIHHBIX BOJHBIX PECYPCOB B €CTECTBEHHBIX BOJOEMaX M MCKYCCTBEHHBIX
BOJIOXPaHWIUINAX JIJISI HYXKJI SHEPIeTUKH, OpOIeHHsT 1 BoJlocHaOx)eHnss. CoBMeCTUMOCTh U d()(EKTUBHOCTH pa3iiny-
HBIX TIOAXOJI0B U METOZOB B CXeMe KOMIUIEKCHOH oLeHKH padoT no MYO no Havyana pe3ynbTaToB BO3AECHCTBHSA, IPO-
BepsJIach MyTeM CTATHCTUUECKOro MojenupoBanus [1YO paHZOMH3MPOBaHHOTO 3aceBa KOHBEKTHBHOM OOJauyHOCTH,
IpY YCIIOBUH 0OHapyskeHus 3¢ dexTa co 3HaunMocThio Ha ypoBHe 0.05-0.10 3a npuemiiemMble CpOKH IKCTIEPUMEHTHPO-
BaHus 5-10 et [7].

IIpuBeneM kpaTko pe3yabTaThl BHITOJHEHHS MPOeKTOB «Mopn», «I[lapaBann» n «CeBan» 3a nepuoxa 1970-1990 rr.
[6]. B skcriepuMeHTax 1o BO3JCHCTBUIO HA KOHBEKTHBHBIE 00JIaKa TEIJIOrO MOJTYTOIHs C IIOMOIIBIO POTHBOTPAIOBOM
WIHM aBUAIIMOHHON TEXHUKH yBEJIHYEHHE NOMycyToYHbIX ocagkoB Ha OT cocrasmiio 0.5-0.7 mm nnu 20-30% oT KOH-
TPOJIHBIX 0CaJIKOB Ha ypoBHe 3HaunMocTH 0.10-0.04. YBennveHue MOIyCYyTOYHOTO O0bEMa CTOKA PEKH OMBITHOTO
Oacceitna, Hanpumep B mpoekte «Mopwu», mpeBbiciiio 220 Teic.T. win 0koio 40% OT KOHTPOIBLHOTO 0OBEMa CTOKa.
Onenka 3HaunMa Ha ypoBHe 0.10. dusnko-crarucTryeckas oneHka 3(QEeKTUBHOCTH BO3AEHCTBHUS yKa3aia Ha Bo3pac-
TaHHWE KOJUYECTBA JOXKIS U3 OTIEIHHBIX KOHBEKTHUBHBIX stucek Ha BenudauHy 100-350 Thic. T. PesynpTaT 3HAUMM Ha
ypoBHe 0.10. B 1ienom a1 ocaikoB, BBINMABIINX U3 SUEHKH 3a BCE BpeMsl CYIIECTBOBAaHUS, BEIMYMHA MPUOABKH KOJe-
6anace ot 40 1o 100% B cpennem coctasisist 50%. YBennuenne ce30HHBIX cyMM ocankoB Ha OT Mopckoro u Ilapa-
BAHCKOTI'O TIOJIMTOHOB, 3a)MKCUPOBAHHOE C TOMOLIBbIO YPaBHEHUH UCTOPUUECKON perpeccuu, coctaBuiio 40-50 Mm uiu
okosio 10% na ypoue 3raunmoctr 0.10. [Ipu nmpoBeneHNnN CHCTEMAaTHISCKUX BO3ICHCTBHIA B ONEPATUBHEIX paboTax
no YO Bo3MOKHOE yBETHUEHHE CYMM OCAJIKOB 3a TEIIbIA Ce30H, HanpuMep B OacceiiHe Mlopckoro BogoXpaHuiniia,
oneHeHo B pasmepe 10-15% ot ce3oHHOM HOpMBI. [IpH 3TOM JONOHUTENBHBIE BOAHBIE PECYPCHI BOJOXPAaHMWINIIA MO-
TyT cocTaBuTh BenuuuHy 20-50 MITH.T.

B mpoekrte «CeBan» B 3KCIIEpHMEHTaxX 10 3aC€BY O0JIAKOB XOJIOAHOTO Moiryroaus ¢ momorpio HAIT konngaecTBo
JOTMOJTHUTENBHBIX OCaJKOB cocTaBuiio B cpegHeM 0.9 MM B CyTKH. YPOBEHb 3HAUMMOCTH BBIBOJA 00 YBEIMYEHUH
ocazakoB paseH 0.10-0.06. ®dusnko-crarucTuyeckas oueHka 3pHeKTHBHOCTH 3MMHUX BO3/ICHCTBHI HAa OCHOBE JaHHBIX
MPBK rmoka3ana, 9To B ONBITHbIE CyTKH B KOPHJOPE BO3ZCHCTBHs HaOmoaanock Ha 2700 ThIC.T. GONBIIE OCAJIKOB,
YEM B KOHTPOJIBHBIE CYTKU. B Kax/Iblil yac ONBITHOM 9KCIIEPUMEHTAIBHOM €IMHHIIBI BRINTAAano nmpuMepHo Ha 110 Thic.
T (15%) Oonbiie BOJIBI, YEM 3a OJMH Yac KOHTPOJILHOH ennHHULbl. DPQEeKT 3aMeTeH B epBbIe 7 4acoB IOCIE BO3AEH-
cTBHS. B 3TO Bpems KonMuecTBO BhIMaBIiel Boabl Oonee ueM Ha 70% IpeBbIIaecT KOHTPOJIbHBIE OCaKu. BeiBo 1o-
ny4eH Ha ypoBHe 3HaunMocTH 0.10.

JononHuTenbHas OLIGHKA C MOMOILBI0 METOA HCTOPHUYECKON pPerpeccuu Imokasajia, YTO YBEJIWYEHHE TOJOBBIX
cymMMm ocankoB B Oacceiine 03.CeBaH coctasmsieT 20-25 MM mimm 4-5% ot rogoBoit HopMbl. OreHKa IMoydeHa Ha
ypoBae 3Haunmoctu 0.05. OnpeneneHs! KOTUIecTBa JOMOIHATEIHLHBIX BOAHBIX peCypcoB B 6acceitne. st X0JI0HOTO



639636030 d5@IFMIL ROBN6JIATdS 2013 330-(.119

NATURAL ENVIRONMENT POLLUTION 2013 IHM-V.119
3ATPASHEHUE OKPYXXAIOIIEN CPEJIbI 2013 UT'M-1.119

Ce30Ha OHM OIICHEHHI B 26 MIIH. T, IJIA TEIIoro ce3oHa 12 murH. T. TakuMm o0pa3oM B MEpHO BBITOTHEHHS IPOEKTa
«CeBan» 00Iee KOJUYECTBO JOMOJHHUTEIBHBIX BOJHBIX PECYPCOB cOCTaBHO okoiio 40 MiH. T B roA. B ycioBusix
OTIEepaTUBHBIX Pa0OT BO3MOKHAs rOJ0Basi MprOaBKa K BOJHBIM pecypcaM 03epa MOXKeT ObITh IpuMepHO paBHOU 80-
100 MuH.T.

Ornenka skoHOMHYECKOW 3 dekTuBHOCTH paboT mo UYO B TOPHBIX peTrHOHAX, YYUTHIBAIOMIAS KOMIUIEKCHOCTD
WCIIOJIb30BaHMs JOMOTHUTENBHBIX BOAHBIX PECYPCOB MO TPEM KOMIIOHEHTaM — OpOIIaeMOe 3eMIIeICNNE, SHEPTeTHKa 1
BOJIOCHaOXeHwe, T0Ka3alia, YTO eKErOJHBIN YUCTBIN TOXO0M cocTaBmiI A0 5-10 mmH. pyOnei npu peHTabeabHOCTH OT
1:5 7o 1:10. CromMoCTh 1T TOTIOMHATENFHBIX BOJHBIX PECYPCOB OKa3ajach paBHBIM 1-5 KOIeek.

[TpousBoacTBeHHOE BHeApeHue padboT mo MY O B 3akaBkazbe ObLIO OcymiecTBiIeHO B iepuo 1985-1990 rr. B psine
paiioHoB BocTtounoil I'py3un u mokaszano IOBOJBHO BBICOKYIO (PM3MYECKYIO0 U SKOHOMHUYECKYIO 3((deKkTHBHOCTH. K
KOHITy 80-X To0B OBLTH COCTABIIEHBI TEXHUKO-d3KOHOMUYeckue obocHoBaHusA (TD0) Ha mpoBeneHne paboT B pous3-
BOACTBEHHBIX MacmTabax B ApMmeHuu u A3zepOaiimkane. OHM OBUIM COTJIACOBAHBI C MUPEKTUBHBIMH OpraHaM{ H
npeaycMaTpuBain opranu3anuio padot no UYO B Apaparckoii noiune, B 6acceitnax p.Kacax n AnmapaHckoro Boao-
XPaHWIHINA, & TAKKE B MPEATOPHBIX W TOPHBIX paiiOHaX, ¢ ceBepa MPUMBIKAIONIMX K MUHIe4aypCcKOMY BOJOXPaHH-
nuiy. OJHAKO M3-3a CIOXKHOTO MOJUTUYECKOTO M SKOHOMUYECKOTO TOJIOXKEHUS B pEeCIyONHKax 3aKaBKa3bsl OpraHu-
3alus IPOU3BOICTBEHHBIX paboT o MY O Oblia MpHOCTaHOBJICHA.

2.2. ITocmanoska 3a0auu — puzuueckas cunomesa

B pamkax ruiaHHpOBaHUS 3aceBa 00JaKoB ObLIa BHIMOIHEHA MTPOBEPKa MUKPODUINUECKON THIIOTE3bI BO3CHCTBUS
KPUCTAUIM3UPYIOLIMM PEareéHTOM Ha OCHOBE aCCUMETPUYHOM MOJEIN KOHBEKTUBHOIO 00JIaKa C IETaJbHBIM OIHCAHU-
€M MHUKpOHU3HUECKHX IporeccoB. MiMuTanus 3aceBa NpoU3BOAMIIACH IBYMs CIIOCOOaMHU — HA YPOBHE OCHOBaHUs 00-
naka (BozaeiictBue ¢ nmomomsio HAIY) u Ha pa3auyHBIX BBICOTAaX OT OCHOBaHHUS (BO3ACHCTBHE C TIOMOIIBIO CaAMOJIET-
HBIX OOPTOBBIX MMPOIATPOHOB MJIM PAKET C HA3EMHBIX YCTAaHOBOK). BBeeHHbIE YacTUIBI a3p030I1s1 HOIUCTOro cepeod-
pa CIy>KWJIM B KaU€CTBE KOHTAKTHBIX U COPOLIMOHHBIX MCKYCCTBEHHBIX siliep. bbuio mokaszaHo, 4TO yBeIMUYEHUE Ocall-
KOB MPOUCXOJUIIO 32 cueT (JOPMHUPOBAHUS HCKYCCTBEHHBIX JICASHBIX KPUCTAJIOB, KOTOPBIE BBIPACTAIHN A0 MEHBIINX
YacTHUI[ 0OCAKOB, YEM 3TO MPOUCXOAMIIO B €CTECTBEHHBIX YCIOBUAX. bombias yacTh U3 HUX ycCleBaia pacTaiTh B TeIl-
JI0K 9acTu 00Jlaka U BHEOOJAYHOM MPOCTPAHCTBE U B BUIE «XOJIOIHOTO» OIS BbIIIAaa HA 3€MHYIO IOBEPXHOCTb.
B 10 e Bpems yMEHBLIATUCH pa3Mephl YaCTHIl TBEPJBIX OCATKOB M MX KOJHUYECTBO, YTO B OIpPENEICHHOMN CTENEeHU
MOJITBEPKIANI0 KOHIEMIIMIO MTPOTUBOTPaaoBoro 3acena [1]. Pemenue 3amaun MmaTeMaTH9eCcKOro MOJIEIHMPOBAHUS 3a-
ceBa CJIOMCTOOOPAa3HBIX 00JaKOB KPUCTAIM3UPYIOUIMM peareHToM ¢ nomomibio HALY, a Takxke Ipyrux BO3MOMKHBIX
CPEJICTB BO3JEHCTBUS, A yciaoBUiH CEBAaHCKOTO MOJUIOHA, TaKXKe MOKa3alna BO3MOXKHOCTh YBEIHUEHHUS 3MMHHX
0CaJIKOB B BHJIE CHEIa B OIPEIENICHHBIX METEOPOJIOTHYECKUX CTaHUUSAX Npu ycraHoBke HAI' B OCHOBHOM C HaBeT-
PEHHOH OTHOCHUTEBHO HATEKAIOIIETO IIOTOKA CTOPOHKI XpeOToB [6].

2.3.Ilymu pewenus 3a0auu — memoosl 6030elicmeus u onpeoeienus e2o Ihhexkmuenocmu

Hcxonist n3 BBIIEU3II0KEHHOTO, TpeJIIaraeTcsl 3aceB KOHBEKTUBHBIX 00JIAKOB TEILIOTO C€30HA rojja KPUCTAIUIN3H-
PYIOIIMM peareHTOM OCYIIECTBUTH C TIOMOIIBIO pakeT MpOTHBOrpagoBoro kommiekca «Mckpay. [lons cioucroobpas-
HBIX 00JIAaKOB XOJIOAHOTO MOJYTOAMS MOTYT OBITh 3aCEsIHbI WM C ITOMOLIBI0 aBTOMAaTH3MPOBAHHOTO KOMIUIEKCA CETH
HAT (fiomuctoe cepebpo) mim ciennaibHO 000PY/IOBAHHBIME CaMOJIeTaMH-T1a00paTOpusAMHU (TBEp/Ias YIIIEKHUCIOTA).

OnwITHOM TeppuTOpHell (MUIIEHBIO) OyIyT BIOpaHBI €CTECTBEHHBIE M MCKYyCCTBEHHBIE BOAOEMBI — 03epo [lapaBa-
HH, XKunBansckoe, Cuonckoe u Llankckoe Bogoxpanwinma. Llensio padot mo UYO sBisiercs moiyuyeHue AOMOIHU-
TEJIBHBIX BOJHBIX PECYPCOB YKa3aHHBIX BOJOXPAHWIHIL, KOTOPhIE MOTYT OBITH MCHOJIBb30BAaHbI KOMIUIEKCHO B Pa3HBIX
OTpaciaX SKOHOMHUKH.

OcHoBHast olleHKa dPPEKTUBHOCTH BO3JCHCTBHS B MPOM3BOJCTBEHHBIX padoTax mo MYO Oyzaer mpoBomutcs ¢
NPUMEHEHHEM MaTeMaTUYECKUX MOJIEJICH eCTECTBEHHOI'O M MCKYCCTBEHHOI'O OCaaK00Opa3oBaHMs, a TaKXKe C MOMO-
IIBI0 3MIHMPHUKO-CTATUCTUYECKUX MOJEINE SBOJIOLNMH PaJUOTOKALMOHHBIX XapaKTEPHCTHUK TOJeld OOJIAYHOCTH H
ocajkoB. B ciydae Bozmoxnoctn mombopa KT, olleHKa AONOMHUTENHHO OyJET BBINOJHEHA [0 TOIYyCYTOY-
HBIM/CyTOUHBIM ocaakaM U cToky Ha OT u KT, a takxe ¢ mpuMeHeHHeM ypaBHEHUI MCTOPUYECKON perpeccuu, CBsi-
3BIBAIOIIMX CE30HHBIE BeMYMHBI cyMM ocaakoB u ctoka Ha OT u KT. B cinydae HakomieHHs 10CTaTOYHO OOJIBIIOTO
KOJIMYECTBA IKCIIEPUMEHTAIBHBIX €INHHUI] (KOHBEKTUBHAS SU€iKa MM TI0JI€ CIIONCTO00pa3HOi 00JauHOCTH, pa3BUBa-
tormxcst Ha OT), Ist KOTOPBIX BO3JIEHCTBUE MO Pa3IWYHBIM MPUYMHAM HE MPOBOJWIOCH, OIIEHKY d(deKra 3aceBa
MOJKHO IPOBECTH, TAKIKE METOAOM IICEBAOPAHIOMH3ALIUN.

2.4.Opzanuzauuonnsle 6onpocwl pazeepmeoléanus paoom no HYO
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Ha nagansHOM cTagnu pa3sepTeiBanus padot mo MYO omeparyu mo BO3AEHCTBHIO Ha 00JaKa MOTYT OBITH TIPOBE-
JIeHbI B 0acceiiHaX TeX €CTeCTBEHHBIX MM HCKYCCTBEHHBIX PETYIHPYEMBIX BOJOEMOB U BOJOXPaHMIIHIL, HAJ KOTOPHI-
MU HeE MPOXOJIAT aBUAILIMOHHBIE TPACChl MEXIyHAPOIHBIX WJIM BHYTPEHHUX peiicoB — HanpuMmep, Kunsanbckoe, CHOH-
ckoe, llankckoe Bomoxpanmnuma, o3.IlapaBann. [[mst aToro Heobxomumo Oyzer pacmomaratb asyms MPBK. Omun
KOMIIIEKC, PacIojIOKeHHBIN, HalIpuMep B I0XKHOM dacT KaprammHckoro xpedTa MOKeT 00eCIIeYNTh OJHOBPEMECHHBIN
0030p moJsel 0071a4YHOCTH U 0caAKoB B OacceiiHax pek Aparsu u Mopwm, rae Haxonstcs JKunpansckoe u CHOHCKOE
Bojoxpanmnmima. Aramornano, MPBK, ycranoBnenusiil B ceBepHoii yactu JxaBaxerckoro xpebta (Tuxmaramckuit
nepeBasl), MOXeT (HUKCHPOBAaTh METEOPOJIOTHUECKYI0 CHTyaluio B OacceifHax Llankckoro BomoXpaHWIWIIA U
o3.IlapaBanu. B 06enx ciny4asx KOHTPOJIbHBIE OacceHHBI MOTYT OBITh BHIOpAHBI 3allaHEH OMBITHBIX — B OJTHOM CITydae
910 Oacceiinsl pek Kcanu u JInaxsu, BO BTOpoM — pa3BHUTasi THAPOJIOTUYECKas CHCTEMa CPAaBHUTEIBHO HEOOBIINX PEK
AXaIKamakcKoro miato Mexay o3zepamu Tabankypu u Xandanu — Kapmaxu. Ha OT u KT HeoOxoammo opraHn3oBaTh
CHELUAIN3UPOBAHHYIO CETh ABTOMAaTH3MPOBAHHBIX T'MIPOMETEOPOIOIHYECKUX IMOCTOB. [ miuaHupoOBaHMS U KOH-
TpOJIs BO3IEHCTBUI HEOOXOAMMO paclonaraTh CHCTEMOM MOyUYEeHHUs CITy THUKOBON MH(pOpMAaIny.

Ha ocnoBe craructudeckoro moaenvupoBanuss YO HeoOXxoaumMo BEIOpaTh pacloiokeHne W KOIUIECTBO PaKeT-
HBIX ITYHKTOB BO3JIEHCTBHS, a Takke MecTa yctaHOBKH HAIL', oOecrieunBaronux MakCUMalbHBIA 3QPEKT B OMBITHBIX
OacceliHax.

OpueHTHPOBOYHO, MOHAJO0OHUTCSI YEThIpe KOMILUIEKCa MPOTHBOTPagoBOil cucteMbl «lckpa», a Takke IBa KOM-
TuIeKca aBToMatuszupoBanHon cetn HAD s obecriedeHnst KpyriiorouYHOTO BO3JEHCTBHSA Ha 00JIaKa OIBITHBIX Tep-
pUTOpHiA.

3aceB mosel CIOMCTOOOPA3HBIX 00JaKOB XOJIOJHOTO MEPHO/ia T0la MOKHO, TaKkKe, BBIIOIHUTH C TIOMOMIBIO 2-X
CHEUUAIBHO 000PYAOBaHHBIX CaMOJIETOB, MO3BOJISIOIINX CBEpXY 00pabaThiBaTh MOJISl 0OJaYHOCTH TBEPAOH yIJIEKUC-
JOTOH (CyXOil Jtem). DTOT peareHT IKOJOTHYECKH YUCT M €T0 CIIeUANIbHOE POU3BOJCTBO HE TpeOyeT OONbIIMX 3a-
Tpar. PerynupoBanue pasMepa rpaHyi TBEpAOW YIJIEKHCIOTHI TO3BOJISIET MPOBECTH 3aCE€B MHOTOCIOWHBIX IOJIeH 00-
nmagHocTH. B cirydae HeoOXxomuMocTH (HampuMep Tpy Pa3BUTHU 3aCyXH) CAMOIIETHOE BO3JEHCTBHE MOXET OBITH MPO-
BEJICHO He TOJIbKO /IS ToTydeHus ¢ dexra yBenudeHus ocaakos Ha OT, a Takke Ha Bcel Tepputopuu [ py3un.

3. BO3JIEMICTBHUE HA I'PO30BBIE ITPOLIECCHI

3.1. Hcmopus éonpoca

I'po3oBbIe siBIEHUS, CBSI3aHHBIE C MOJHUSMH, U3BECTHBI YEJIOBEYECTBY C TIYOOKOW JIpeBHOCTH. MOJHHS MOXKET
MPOUCXOANTh BHYTpH oOJaka (BHYTPHOONAYHBIA paspsinm), Mexmy IByMms W Ooinee oOmakamu (pa3psiasl 00JIaKko-
00J1aK0), MKy 00JIAKOB M 3eMJIeH (pa3psj Ha 3eMIII0), MEKIY 00JIAKOM M OKPY)KAIOIIUM BO3IyXOM (pa3psibl B aT-
Mocdepe, B TOM YHCIIe H pa3psiibl Ha HOHOC(EpY — BepTHKAIbHBIE pa3psibl ). HeraTuBHbIE MOCIENCTBUS TPO3 YacTo
CBS3aHBI C TIOBPEXKIEHUEM 3JaHWN, WHKEHEPHBIX COOPYXEHH, TPAHCIIOPTHBIX CPEACTB, PAa3IHYHBIX DIIEKTPO-
KOMMYHHKAIIH#, Ta30 ¥ HeQTEPOBOIOB, THOEINBIO KMBOTHBIX U JIr0IeH U ap. [8-10].

VYuuThIBas Bpel, MPUHOCUMBIN TPO3aMU HAPOJAHOMY XO3SHCTBY, B psijie CTpaH pa3padaThiBatOTCs METOJIBI BO3-
JIEHCTBYSI Ha TPO30BBIe 00JaKa C IENbI0 YMEHBIIICHHS WU MTOIaBIICHHUS MX 3JIEKTPUIeCKOr akTUBHOCTH. K TakuM me-
TOJIaM MOKHO OTHECTH: UCKYCCTBEHHOE BBI3BIBAHHUE C ITOMOIIBIO PAKET Pa3psiIOB TPO30BOTO O0JIaKka Ha 3eMIII0, CO3/1a-
HHUE NOHW3UPOBAHHBIX KAaHAIOB B aTMoc(epe C MOMOIIBIO JIa3epPOB, BO3ACHCTBIE Ha 00J1aKa CHIIbHOTOYHBIME MTyYKaMH
PENIATUBUCTCKUX JIEKTPOHOB M MPOTOHOB, MPOBOIMPOBAHHE JIOKATBHBIX BHYTPHOOJIAYHBIX AJIEKTPUICCKUX Pa3psIoB
C IIeNBI0 CHIDKEHUS O0IIEel BHICOKOW HAMPSKEHHOCTH AIIEKTPUYECKOTO IO B O0JIaKe, 3aceB 00JIAKOB KPUCTALIN3Y-
IOIIMH PEareHTaMu C IEIbI0 M3MEHECHUS UX DJIEKTPUIECKOTO cOocTOSHUSA U ap. [8]. C MCHOIB30BaHUEM ITOCIIETHETO
METO/Ia MEIBIA ST IKCIIEPIMEHTOB, IMOKA3aBITNX 00HAICKUBAIOIINE PE3YIbTATHI, ObLIN TipoBeaeHBI B ObiBIIIeM CCCP
(B ToM umcie u B ['pys3un), B bonrapum u np. [10-11].

3.2.Ilocmanoska 3a0auu — pabouas zunomesa

I'py3us sBiIg€TCS ONHUM U3 I'PO30OMACHBIX PETMOHOB MHpa. [103TOMy HEyAMBHUTENIBHO, YTO 3/1€Ch B KOHLE CEMM-
JIECATHIX - HayaJe BOCBMHJIECATHIX TOJIOB MPOILIOTO CTOJETHS Pa3BEPHYIIMCH OIBITHBIE PabOTHI IO BO3ACHCTBUIO HA
3JIEKTPUIECKOE COCTOSHUE MOIIHBIX KOHBEKTUBHBIX O0JIAKOB C IIEJIBI0 PETYIMPOBAHUS MX IPO30BOM aKTUBHOCTHU. Pa-
0ouast THIIOTE3a COCTOsIa B UBMEHEHUHN KOHTAKTHOM DIIEKTPU3AIlUK B 00Ja4HOMN cpelie IMyTeM 3aceBa 00JlaKa KpUCTall-
JTU3YIOIIUM peareHToM. [lpu 3ToM BHavanie nmpu BHECEHUH B 00JIAKO KPUCTALTU3YIOIIETO peareHTa B pe3ynbTaTe ¢a-
30BBIX MEPEXOJIOB OOBIYHO MPOUCXOAUT POCT MOJHHUEBBIX Pa3psiioB. 3aTeM, 10 Mepe o0pa3oBaHUs B oOnake Oolee-
MEHee OIHOPOAHOU (OJIU3KOM K MOHOIUCIIEPCHOM) KaIeIbHO-KPUCTAIUIMIECKON FIIM TOJHOCTHIO KPUCTALIHICCKOM
Cpeibl, B pe3yJibTare 0CnablieHUss KOHTAKTHOM 3JIEKTPU3aIiU IPO30Basi aKTHBHOCTh 00JIaKa JIOJDKHA YMEHbIIAThCS [ §].
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3.3. Memoouxka so30eiicmeus, pe3ynbmamuot

B nepuon ¢ 1978 mo 1984 rr Mucturyrom reopusuku AH I'pysuu B coBmectHo ['naBHO# reoduznveckoii odcep-
Baropueit uM. A.M. BoefikoBa B Ana3zaHckoi monwHe KaxeTHHCKOTO perroHa OBLTH MPOBEACHBI MOJICBBIC dKCIEPH-
MEHTBHI 110 U3yYEHHIO BO3MOXXHOCTU PEryJIMPOBaHMS I'PO30BONH aKTMBHOCTH MOILIHBIX KOHBEKTHBHBIX O0JAKOB IIyTEM
3aceBa WX KPUCTAUIM3YIOIIUM PEAareHTOM C HMCIOJIBb30BAaHMEM IITATHBIX CPEICTB MPOTHUBOTPAJOBOM 3aIlUTHL. B pe-
3yJbTaTe 3THX SKCIEPUMEHTOB Oblia pa3paboTaHa OMBITHAS METOAWKA BO3JIEHCTBUS Ha Tpo30oBbie oOnaka. [lomoxu-
TeTbHOTO 3 deKTa BO3NeHCTBHA yAaIoCh ocTH4b B 53% cimyuaes, B 22% ciaydaeB 3pQeKT ObUT OTpUTIATENFHBIM | B
25% cinydaeB - HeompeneleHHBIM. J[JIs1 CyIIeCTBEHHOTO OCIa0JIeHHsI TPO30BOH IEATEIBHOCTH OOJIAKOB B JMAMa30HE
BBICOT UX MAaKCUMaJIbHOHM palnojIoKaluoHHOH oTpaxkaemoctt HmM ot 10 1o 12,8 kM B cpeHeM HE0OX0IMMO BBOJIUTH
B 005ako B TeueHne He MeHee 20 MuH. w3menus ~“AnasaHn’ ¢ HHTEHCUBHOCTHIO J He MeHee 4 paker/muH. s cymie-
CTBEHHOT'O MOJIaBJICHHS TPO30BOH aKTUBHOCTH 001aKoB ¢ 8< HM <10 kM 1ocTaTOYHO B CpelHEM BBOIUTH B O0JIAKO HE
MeHee 2 pakeT/MHH. B TedeHue He meHee 13 muH. [Ipy HEBBICOKOW WHTEHCHBHOCTH BBEJICHHUSI pearcHTa B oOiaka
MPOMCXOAMUT POCT MOJHUEBOM aKTMBHOCTH npuMepHO Ha 15% (J = 2 paketsl/muH ). C MOBBIIIEHUEM HHTCHCUBHOCTH
BBEICHUS pearcHTa B 00JaKa MPOUCXOANUT yMEHBIIEHHE TPO30BOM aKTUBHOCTH, KOTOPask JOCTUraeT MUHUMyMa pu J
= 7 paket/muH u 6osee [10-11].

OTMeTHM, YTO PETUCTpalHs HHTCHCUBHOCTH MOJIHUEBBIX Pa3psioB SBISCTCS ACUCTBEHHBIM CIIOCOOOM MHIH-
KaIuu cpabdaThIBaHMs JIbA00OPA3yIOLIETO peareHTa pyu UCKyCCTBEHHOM BBEAECHHUHU €To B 00JIaK0 — IPU Mpoliecce KpHu-
CTAJIITM3AIMH TPOUCXOAUT POCT UHTEHCUBHOCTH I'PO30BBIX pa3psiaoB [8].

4. TIEPEPACIIPEJIEJIEHUE OCAJIKOB B ITPUBPEXXHBIX PAMOHAX 3ATIAJTHOU I'PY3UU

4.1. Cocmosnue sonpoca

HckyccTBEHHOE peryiMpoBaHHE aTMOC(PEpHBIX OCaJKOB, B TOM YHCJIE€ HMX YBEIUYEHHE WU YyMEHbIIe-
HHUE/TIpepbIBAaHME BO MHOTMX CIy4asX BBIIUIO 3a NPEAEibl HAyYHBIX O3KCIIEPUMEHTOB M TPUHSJIO OIBITHO-
MIPOM3BOICTBEHHBIH, 00 omepaTUBHBIA xapakTtep. K mpumepy, 3a mocneanue 30-40 ner B M3paune Bemercss camo-
JIETHBIA 3aceB 00JaKOB KPUCTAIIM3UPYIOLUIMM PEareHTOM C IIeJbI0 MOMOJIHEHHs BOJIHBIX pecypcoB o3.Kunneper. B
TEUYEeHHE aHaJIOTMYHOIO Ieprojia Takue xe paboThl ¢ ycrexoMm BeayTca B Kurae n apyrux crpanax. B teuenne 80-x
rOJIOB IPOIUIOTO CTOJIETHS, O/ HAyYHO-MeToAuuecKuM pykoBoacTBoM 3akHUI'MMU Obutn mpoBeneHsl MHpoKoMac-
mTabHbIe OMBITHO-TIPONU3BOJICTBEHHBIE pabOTHI MO YBEIWYCHUIO OcalkoB B OacceliHax 03.CeBan, CHOHCKOTO BOJO-
xpanwuma 1 o3.IlapaBann. B aTux paboTax NpuMEHSIIMCH TPOTHBOIPAIOBbIE PaKeThl « AJla3aHN», 3€HUTHBIC OPYIHS
KC-19, cneunansHo 0o0opynoBanubie camonetsl SIK-40 u Ha3eMHBIE a3p0o30JIbHBIE TeHEpaTOphl. Bo Beex cimywasx ams
3aceBa O0JIAKOB NMPUMEHSUICS KPUCTAJUIM3UPYIOMNI peareHT. PaOboThl Mo00HOTO THIMA, KPOME YIMOMSHYTBIX BHIIIE
IBYX CTpaH, B Hactosiee Bpems Beaytes B CLIA, Ascrpanuu, Kennn, FOAP, Ky6e, Unnun, Mekcuke u ap.

B Poccun ycnenapie paboThI 110 YMEHBIIEHHIO WU MIPEPHIBAHAIO OCATKOB BIIEPBBIE ObUTH MpeAnpuHsTH B 1980
roJy B Xoje npoBeAeHus JeTHuX OIMMIUNACKUX Urp. AHaJOrHYHbIe PadoThl ObLIM HpoBeaeHbI B 1986 r. Ha oOmmp-
HOW TeppuTopuu, mpuieraromeii k YepHoObutbckoit ADC ¢ 1eNbI0 PEIOTBPAICHUS BBIMAJCHUS PaJHOAKTHBHBIX
BEIIECTB Ha MOBEPXHOCTH 3eMJIH. MICKyCCTBEHHOE BBI3BIBAHME OCAIKOB M pacceMBaHUe 00IakoB Ha mojcTymax Kk ADC
BEJIOCH C T€M, YTOOBI MPHOCTAHOBUTH BHITIAJICHNE OCAJKOB HaJ| HEN.

C y4eToM MHOTOJIETHErO OIBITa COTPYAHUKOB MHCTUTyTa TMAPOMETEOPOJIOTHM MOKHO CUYHMTATh BO3MOXKHBIM
NPOBEJICHHE ONBITHO-NIPOM3BOACTBEHHBIX PA0OT MO yMEHBILEHHUIO/ TIPEPHIBAHUIO OCaIKOB B paiioHax rT. barymu n Ko-
OyJeTH ¢ LETbIO YIIyUIIeHUs! yCIOBUH KYPOPTHOI'O Ce30Ha B IPUOPEKHOMN 30HE.
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3.2. [locmanosxa 3adauu - pusuueckas eunomesa

IlepBudanas 00paboTKa pa3BUBAIONINXCSA HAJA aKBaTOPHEH MOPS JTUBHEBBIX OOJIAKOB M WX TOJIEH KPUCTATTU3NUPY-
FOIIIUM FUTH TUTPOCKOTTMYECKIM PEareHTOM JOJDKHA MPOU3BOAMUTCS C TIOMOIIBIO CaMOJIeTa C YI€TOM BEKTOpa CKOPOCTH
WX MEePEMEIIEHUS C TeM, YTOOBI HaJl MPUOPEKHON 30HOIN OHU OKA3alMCh B MAKCUMAJILHO OCJIA0JICHHOM M «BBIMBITOM)
ocamkaMy Buze. TakuMm oO0pa3oM, BEIMBIBAHHE OOJIAKOB OCAIKaMHU JOJDKHO OBITH MPOM3BEACHO CO CTOPOHBI MOPS Ha
MOJICTYTIaX K MPUOPEXHOH monoce. BropuaHoe BO3AEHCTBHE C LENBIO IMOJHOTO MPEKPAIIEHUS OCAAKOB MOXKET OBITH
MPOU3BEICHO MPOTHBOTPAJOBEIMYU PaKeTaMH MO Mepe uX npuOmmkeHus k Oepery. [lomoOHOE BO3ACHCTBHE MOXKET
OBITH OCYIIECTBIICHO TAKXE B CIy4ae HAJBIDKCHUS O0JIAKOB C CyIIU (C BOCTOKA), XOTS BEPOSTHOCTH IMOJOOHBIX TPO-
LIECCOB KpaliHEe HU3Ka.

3.3. Ilymu pewterus 3a0auu — Memoouvl 6030€UCMBUsL U KOHMPOJs €20 IPhexmusHocmu

BHecenne rurpockoOnMyecKoro peareHTa B OCHOBHYIO TEIUIYIO YacTh 00JIaKka CO3/1aeT JOMOJHUTENIbHBIC Apa KOH-
JEeHCAIH, HA KOTOPBIX OBICTPO PacTyT KpYyIMHBIE KAIUIM, B Pe3yJIbTaTe KOArySIIMOHHOTO POCTa KOTOPBIX YCKOPSETCS
IPOLIECC 0CaIKO0Opa30BaHMs U BbIIAIECHHS OCAIKOB.

BHeceHHe KpUCTAIUTM3UPYIOLIETO PeareHTa B MEPEOXIKACHHYIO YacTh 00Jlaka UCKYCCTBEHHO CO3/AeT JICISHBIC
KPHCTAIIBI, B pe3yIbTaTe MEPEKAUYKHM BOJSHOTO IMapa Ha KOTOpPbIe M JajbHEHINEro KOary/asSIMOHHOTO POCTa TakKkKe
HPOUCXOJIUT YCKOPEHHE 0CaIK000pa30BaHHsI.

IlepBoe Bo3melicTBHE MOXKET OBITH IMPOU3BENIEHO C MOMOIIBI0 1-2 camoneToB. B ciydae Hanmu4us CTalinOHAPHBIX
00JIaYHBIX ITOJIEH CaMOJIET TPOU3BOIUT 3aCEB OOJIAKOB IO 3UT3aro00pa3HON TPAEKTOPHUU CO CTOPOHKEI Mopsi. B ciayuae
JKe MePEeMEICHHS T10JIsl 00IaYHOCTH, C YUETOM CKOPOCTH M HAIIPABJICHUS JBU)KCHHUS 00JIAKOB IIPOUCXOAMT UX JIMHEH-
HBII 3aCeB ¢ camoJjeTa. BTopuuHBIi 3aceB 00JIaKOB, KaK YK€ OTMEYAJIOCh BBIIIE, MOXKET OBITh MPOU3BEACH MPOTHUBO-
TPaIOBEIMU paKeTaMH C METBI0 UX NabHEHIIIETO OCTIabICHUS UITH PACCESHHUS.

Bo Bcex cnyyasix mpoBezneHHE BO3ACHCTBHUS U €r0 KOHTPOJIb JOJDKHO OBITH OCYIIECTBIEHO C TIOMOIIBIO METEOPO-
JIOTHYECKOTO PaJHOJIOKAIIMOHHOTO BhraucuTenapHoro nentpa (MPBK), o6ecnieunBatoniero onpenenenue Gpuzniecko-
ro 3¢ dekra Bo3aeHCTBUS, KOPPEKTUPOBKY OIepanuii 3aceBa 1 00111ee pyKOBOJCTBO ONEPALMsIMU BO3ACHCTBUSL.

JUTSL KOHTPOJISL M OmpelieieHns Qu3nueckoro 3pQexra BO3ACUCTBUS JOMOJHUTEILHO MPUMEHSICTCS CIICIUaIbHAS
0CaJIKOMEpHAas CeTh, TaHHbIe MeTeocTaHmii barymu, KoOyneTun u npuiieraromumx paiioHOB, a TaKKe CITyTHUKOBAasl UH-
(dhopmarys 0 oNIIX 00JaYHOCTH U OCAJIKOB.

OcHoBHOM AKICHT 6y,[[€T CACJIaH HAa U3MCPCHUC IOJICH 0CaJKOB C MNOMOIIBIO pagUOJIOKATOpa U UCIOJb30BAHUC
CITYTHUKOBBIX JaHHBIX.

IIpoekT 3aBepmInTCA CO3AaHNEM HAYYHOTO W TEXHUKO-3KOHOMHYECKOTO 00OOCHOBAHHS MPOBEJEHHUS paboT, B KOTO-
pPOM OyJIET MPeI0KEHO HECKOJIBKO BAPUAHTOB MPOBEACHUS BO3JICHCTBHUS, Oy YT NPEICTABICHBI Pe3yIbTaThl COOTBET-
CTBYIOIINX HAYYHBIX, TEXHUYECKUX U DKOHOMHUYECKHX PACUETOB.

s mpoBeneHHs OMBITHOHN 2-MeTHEH cTaguu mpoekTa norpedyercs 1-2 camonera tuna JK-40 u 3-4 paketHble
YCTaHOBKH, KOTOpBIE OYyIyT pAaCHOJIOKEHBI B TEX TOYKAX MPUOPEKHON 30HBI, OTKYJa OHA HE OyIyT CO3/aBaTh IMOMEX
(yHKUIMOHHMPOBaHHIO baTyMCKOro MeXAyHapOAHOTO a’poropTa.
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3AK/IIOYEHHUE

AHanu3 IaHHBIX TOCIEAHUX ACCATHICTUH OTHOCHUTENHFHO (PU3MUECKOrO M IKOHOMHYECKOTo yuiepba OT omac-
HBIX KaTacTPO(PHUECKUX THAPOMETEOPOIOTHIESCKHUX MPOIIECCOB TOKA3all TEHISHIHIO MX POCTa BO MHOTHX PETHOHAX U
cTpaHax Mupa. MHOTHe y4eHBIE CBSA3BIBAIOT 3TO C BIWSHUEM TJI00aNBHOTO MoTervieHns. B ['py3un exeromHsrii skKo-
HOMHYECKUH ymepO CBs3aH, KaK MPaBHIIO, C MPOSBICHUEM TaKHX MPOLECCOB, KaK MaBOJAKA ¥ HABOJAHEHHS, CHEX-
HBIE JIABHHBI, OMOJI3HHU, rpagooutus. Hampumep, B 2012 rogy ymepO TONBKO OT TpadoOWTHI COCTaBMII OKoio 120
MiH. J1apu (75 mua. gommapoB CIHA). Cozmasiieecs monoxeHue TpeOyeT Bo300OHOBIEHUST B ['py3um paboT mo uc-
KyCCTBEHHOMY PETyJHPOBaHUIO aTMOc(epHbIX mporeccoB. [lomydeHHbIe BO BTOPOI MOJOBHHE MPOILIOrO CTOJICTHS
MHOTHE Pe3yNbTaThl UCCIEIOBAHUNA IPYy3NHCKUX YUCHHBIX OBUIH MOJIOKEHBI B OCHOBY NMPAKTUYECKUX paboT Mo HCKyC-
CTBEHHOMY YBEIHMYEHHUIO aTMOC(EpHBIX OCaIKOB, MPEIOTBPALICHHUIO TPATOOUTHS, PETYINPOBAHHUIO TPO30BOM aKTHB-
HOCTH OCA/IKOB, HCKYCCTBEHHOMY BBI3BIBAHHIO  CXOJla CHEXXHBIX JIABHH. Y UHTHIBas MPUOOPETEHHBIHN, OMBIT TIpeyIa-
raercsi BO30OHOBHUTD B [ py3un 3TH paboThl, HAYMHAS, B TIEPBYIO OUYEpeb C BOCCTAHOBIICHHS IPOTHBOTPAI0BOH 3aIu-
T B KaxeTuu.

[Iporeccrsl B3anMOEHUCTBHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX a3p030Jiei ¢ aTMOC(HEPHBIMH MPOIIECCaMH U B
0c00EHHOCTH, ¢ 00JaKaMy BeCbMa CJI0XHBL. B3anMOCBsI3M MEKAy IpO30BOM M TPajJOBOM aKTHBHOCTHIO, OCAJAKAMHU H
a’pO30JILHO-TPO30BBIM 3arpsi3HEHHEM aTtMoc(hepbl NOJDKHBI XapaKTepHU30BaThCSA PETHOHAIBHBIMH OCOOCHHOCTSIMH.
OT1r 0c00EHHOCTH OOYCIIOBICHBI KaK (DHM3MUECKUMH YCIIOBUSMHI 00pa30oBaHus 00JaYHOCTH M OCAIKOB, TaK M KOJHMYe-
CTBOM M BHJOM a3pO30JIbHO-Ta30BOTO 3arps3HEHHs BO3AyXa. Pa3mepbl, XUMHUYECKHH COCTaB, KOHACHCAIMOHHAS H
JB1000pa3yomias akKTHBHOCTh €CTECTBEHHBIX M aHTPOMOTCHHBIX — a3p030JIeii MOTYT CYIIECTBEHHO BJIMATH Ha 00pa-
30BaHWE KPYMHBIX Kalellb U 3apOoAbIIed  TpaauH B oOakax. B HacTosiee BpeMs, 0 CPaBHEHHIO C TIPOILIBIM Be-
KOM, XapaKTep aHTPOIIOT€HHOTO 3arps3HEeHHs aTMOCc(ephl CyIeCTBeHHO n3MeHMICs. COOTBETCTBEHHO JTOJDKHA M3Me-
HUTHCS M 3aBUCHMOCTH OOJIAYHBIX MPOIECCOB OT 3TOro 3arpsizHeHus.  [losToMy B manpHelIneM, B Ciydae BocCTa-
HOBIICHUSI PaboT MO PETryIMPOBaHUIO OOJIAYHBIX TPOIIECCOB, B METOJMKE BO3JEHCTBUI HE0OXoquM ydeT dakTopa aH-
TPOIIOTEHHOTO 3arps3HEHUsI.

Bo300HOBJICHHE aKTUBHBIX BO3JEHCTBUI Ha oOnaka (rpai, TPO3bl, OCAIKHA) MOXKET CTUMYJIHPOBATh, TaKKe,
paboThI IO UCKYCCTBEHHOMY CXOJy JIABUH, PAcCEMBAHHIO TYMaHOB, OOphOE C ad3pO30JbHBIM M Ta30BBIM 3arpsI3HCHH-
eM aTMocQephbl.
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ON THE NECESSITY OF RESUMPTION OF ATMOSPHERIC PROCESSES MODIFICATION ACTIVITIES IN
GEORGIA /Amiranashvili A., Bakgsoliani B., Begalishvili N., Beritashvili B., Rekhviashvili R., Tsintsadze T., Chitanava R./
Transactions of the Institute of Hydrometeorology, Georgian Tekhnical University. -2013. - 1.119. — pp.150-158. - Russ.; Summ.
Georg.; Eng.; Russ.

Contemporary state of the dynamics of hazardous hydrometeorological processes and methods of protection from them is ana-
lyzed. The rise in economic and physical damage from these processes in Georgia is outlined. Important role of Georgian scien-
tists in the continuation of these processes investigation is indicated. Successful results obtained in the past in Georgia in opera-
tional activities on precipitation enhancement, hail suppression, cloud lightning activity modification and prevention of atmospher-
ic processes modification operational activities, suspended more than two decades ago, is proposed, starting first with the restora-
tion of hail protection works in the Kakheti Region.
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O HEOBXOIMMOCTHU BO3OBHOBJIEHUSA PABOT IO UCKYCCTBEHHOMY PEI'YJIMPOBAHUIO ATMO-
COEPHBIX IMPOLECCOB B I'PY3UU/ Amupanameunu A.I'., baxcomuanu M.I., beramumsmwmm H.A., bepuramsmmu b.111.,
PexsuamBumm P.I'., Iuananse T.H., UuranaBa P.b./ C6. TpynoB MuctutyTa 'mapomereoponorun ['py3unckoro TexHHUECKOTO
VYuusepcurera I'pysun. —2013. — 1. 119. — ¢.150-158. — Pyc .; Pe3. I'py3., Awnr., Pyc.

IIpoBeneH aHaaM3 COBPEMEHHOTO COCTOSIHHS BOIPOCa O JMHAMHKE OMACHBIX THIPOMETEOPOJIOTUYECKUX TPOIECCOB, METO/IOB
00prOBI ¢ HUMH. YKa3bIBaeTCS HAa HaJWMYHE POCTAa IKOHOMHUYECKOro M (pu3mdeckoro ymepda oT 3Tux mporeccoB B ['pysun u 3a
pyb6exom. OTMeuaeTcst BaxkHasi POJb TPY3MHCKHUX YYECHBIX B MPOJOJDKAIONIMXCS MCCIEAOBAHUAX ITHX TporeccoB. OOparmaercs
BHUMaHHWE Ha YCIIEXH B MPOIIIOM B MPAKTHUECKUX paboTaxX Mo MCKYCCTBEHHOMY YBEIMUEHHIO aTMOC(HEPHBIX 0CalIKOB, O0pboe ¢
TpagoOUTUSAMH, PETYIUPOBAHHIO TPO30BOI aKTUBHOCTH O0JAKOB, MPEBEHIIMK OMACHOCTH cXO0J1a JaBUH. [Ipeanmaraercs Bo300OHO-
BUTHh IPEKpaIICHHBIC OoJiee JIBYX JECCATKOB JICT Ha3aJ MPaKTHYECKUE pabOThI M0 MCKYCCTBEHHOMY PETyIMPOBaHHIO aTMochep-
HBIX IPOLIECCOB, HAUMHAs, B IEPBYIO OUEPeEb, C BOCCTAHOBJICHUS IPOTUBOTPaA0BOI 3amuThl B Kaxeruu.



