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AHHOTALVISA: CraTbst mocBsileHa aHAAM3Y KauecTBa IOBEPXHOCTHBIX BOA B Y30e-
K1cTaHe. [IpoaHaAM3MPOBAaHO X BAUSHYE HA YCAOBUA )XVM3HU U 3A0POBbE HaCeAEHMsI pe-
cnyboAvku. HanboAaee cAOXKHOE MOAOXKEHNE C IUThEBBIM BOAOCHAMKEHMEM U POCTOM 3200-
A€BaHUII, BBI3BaHHBIX YIOTPeOAEHEM HEKaueCTBEHHOV MUTHEBOI BOABI, IPUXOAUTCS Ha
Hagowuiickyio, Xopeamckyio, CypxaHAapbUHCKYI0 obAacTy 1 Ha Kapakaamakcran. B atux
YCAOBMSIX aKTyaAbHO IIPOBEAEHME VICCAEAOBAHMIA ITO ONIPEAEAEHNIO KaueCTBa IOBEPXHOCT-
HBIX BOA Y COBEPLIEHCTBOBAHUIO METOAOB €r0 OLieHKU. [IprMeHsieMasi B HaCTosI1ee BpeMs
B Y30eKucTaHe METOAMKA OLIEHKM MHAEKCA 3arpsi3HEHMsI BOADI, paCCUMThIBaeMasi B COOT-
BETCTBUM C «MeTOAMYECKMMM PEKOMEHAALMSAMYU 1O (HOPMaAK30BAHHON KOMIIAEKCHOI
OlLleHKe KaueCTBa IOBEPXHOCTHBIX Y MOPCKUX BOA IO TMAPOXMMMUYECKMM MOKa3aTEASIM»
ObIAa paszpaboTaHa ellle B COBETCKOE BPEMsI U HE OTBEYaeT COBPEMEHHBIM TPEDOBAHUSIM.
Vka3zaHa HEOOXOAUMOCTb COBEPIIEHCTBOBAHMSI METOAOB OLEHKM KauyeCTBAa IOBEPXHOCT-
HBIX BOA. OAHOJ 13 IIEPCIIEKTUBHBIX METOAUK SIBASIETCSI pa3pa00TaHHBIN 1 MCIIOAb3YeMbIil
B OIlEpaTHBHOM MpaKTuKe B Poccuy «MeToA KOMITAEKCHO OLIEHKY CTEeIeH! 3arpsi3HEHHO-
CTY TIOBEPXHOCTHBIX BOA IO TMAPOXMMUYECKUM IMTOoKazareAsiM». Hanboree nndpopmarus-
HBIMY KOMITA€KCHBIMY OLIeHKaMM, IIOAyYaeMOMY IO AQHHOMY METOAY, SIBASIOTCS YA€ABHBIN
KOMOVMHATOPHBII MHAEKC 3aI DSIBHEHHOCTY BOABI Y KAACC KAQ4€CTBA BOABL

IpeaAo>KkeHBI DOAEE AOCTOBEPHBIE METOAVKY OLEHK! KaueCTBA TOBEPXHOCTHBIX BOA,
pacyeT KOTOPhIX OCHOBAH HA UCIIOAb30BaHUM OOABIIETO 00beMa UCXOAHOI MHGOpMaLUHL.
B yacTHOCTM — METOAMKA OLIeHKM KaueCTBa IMOBEPXHOCTHBIX BOA C yUYETOM KAacca oInac-
HOCTY MHT PEAVEHTOB.

KAIOYEBDBIE CAOBA: 3K0AOrusi, TMAPOAOIYs], Ka4YeCTBO MOBEPXHOCTHBIX BOA,
3AOpOBbe HACEAEHUsI, UHAEKC 3arPsI3HEHUST BOABL.

K 6ecnperieaeHTHOMY 110 MacIITabaM HEraTUBHOMY BO3AEICTBUIO HA 9KOAO-
U0 CPEAHEA3MATCKOTO PErroHa IPUBEAO IIPOAOASKAIOLIEECs YChIXaHe ApPaAb-
ckoro mMopsi. HebaaronpusiTHble MOCAEACTBUS OLYTUAM Ha cebe Ooree 60 MAH
4eAOBeK, MPOXMBAKIINX B bacceriHe Apaabckoro mopsi. Ha Bbicoxiem pHe
MOPSI, CAY)XUBILEM MPUPOAHO-KAUMATUYECKUM peryasitopoMm Ilpuapaabs, 00-
pasoBaAach MECYAHO-COASIHAsI MYCTBIHSI APAaAKYyM IAOLIaAblo OoAee 5,7 MAH
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ra. ApaAbCKUIT KPUBHUC IIPUBEA K PE3KOMY AePUILIMTY U BBICOKOV 3arpsi3HEHHO-
CTV PEYHBIX BOA, UCIIOAB3YEMBIX AASI IUTHEBOTO BOAOCHAOXKEHVISI 11 OPOILEHMS,
YXYALIEHMIO 3A0POBbsI HACEAEHMSI, POCTY AETCKOV cMepTHoCcTM U mp. [1, 2]. TTo
AaHHBIM BO3, 50 % 3a00AeBaeMOCTY HaceA€HMsI B MMP€ CBSI3aHO MIMEHHO C Kaye-
CTBOM ITUTHEBOI BOABL. YA€ABHAsI BOAOOOECIIEYEHHOCTD B Y30€eKICTaHe B CBS3U
C POCTOM HaceAeHMsI IPOAOAYKAET OCTABATbCS OCTPO pobaeMoit. UpesmepHoe
3arpsi3HeHMe BOAHBIX PeCYpCOB, X HepalMiOHAABHOE VICIIOAb30BaHMe IpYBe-
AV K CAOXKHOVI CUTYaLMM C oOecIieueHreM BOAHBIMU pecypcaMyl Y KaueCTBOM
NMUTbEBOV BOABI. YPOBEHbD LIEHTPAAM30BAHHOTO 00€eCIIeYeH )T YNCTO IMThEBOM
BOAOI1 B Y30€eK1CTaHe B HacTosilee BpeMs cocTaBasieT 68 %. A B Kapakaanaxk-
CTaHe 3TOT [T0Ka3aTeAb AOCTUT AulIb 52 %, B Byxapckoi obaactu — 53 %, B Kau-
kapapbe u Cypxanpapbe — 54 %, B Xope3amckoit obaactu — 56 %. B aBapuitHom
COCTOSIHUM HAXOASTCS 27 TbIC. KM MAU 38 % BOAOIPOBOAHBIX CeTell, BBIIIAU
u3 crpos 2 Teic. (20 %) HacocoB. Autib B 79 ropoaax (57 %) cTpaHbl UMEIOTCS
CUCTEMBI KaHaAM3aLuy, 23 % KOTOPBIX HY’KAQETCSI B PEMOHTE.

B pesyabraTe HUTPATHOIO 3arpsi3HEHMSI MICTOYHMKOB MUTbEBOIO BOAOCHA0-
JKeHMs1 B Y30€eKMCTaHe BBICOK IPOLIEHT 3a00AeBaHU IeYeHH, IT0YeK, HEPBHOM
cuctembl. Kputnyeckoe moaokeHue 1o CHaO>KEHUIO MUTHEBOV BOAOV U POCTY
3ab0AeBaHMII, BBI3BAaHHBIX ee YIOTpeOAeHMeM, CAOKMAOCh B HaBowuiickoit, Xo-
peamckoit, CypxaHAappuHCKoi obaacTsax u B Kapakaamakcrane [3]. Aepuuut
NUTbEBOTO BOAOCHAOXKEHMSI BBIHY)XXAQ€ET HaceAeHye OpocaTb CBOM AOMa U yes3-
KaTb B 60Aee OAQTONPUSITHBIE C TOUKY 3pEHMSI IUTbEBOTO BOAOCHAOKEH WS paii-
onbl. Ha puc. 1 npuBepeH npumMep 3abpoieHHOro ceaeHusi B CypxaHAapPbUHCKOM
obaacty B 20 KM K rory ot [TaukaMapcKoro BOAOXpaHUAMILA.

Puc. 1. 3abpoireHHoe ceaeHue B 20 kM ot ITaukamapcKkoro BopoxpaHuamiia, 2018 r.
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B 20 % mpo6 BOABI OBEPXHOCTHBIX MCTOYHMKOB YpreHua OOHapy>KMBaAu
Bupycsl, B Hykyce — B 100 % mpo6 1OBEpXHOCTHBIX BOA U B 75 % mpo0 BOABI 13
II0A3E€MHBIX UCTOYHMKOB. Kpome Toro, 28—75 % mpob 13 MOA3EMHBIX UCTOYHU-
k0B Hykyca ObIAM HECTaHAQPTHBI ITO KOAU-MHAEKCY, @ 15-21 % nmpob copepaan
natoreHHble OakTepun. B Xope3McKoit 06AaCTy IPOCAEKMBAAACDH CBA3b MEXAY
HaAU4YMEM BO3OYAUTEAEN KUIIEYHBIX MH(EKIIT B BOAHBIX 00BEKTax 1 3ab0Ae-
BaeMOCTbIO HaceAeHus [1, 4]. AelicTByrouuit B HacTosiilee BpeMs B Pecriybanke
Y36eKucTaH MOHUTOPUHI 32 BOAHBIMM OOBEKTaAMMU XO3SIMICTBEHHO-TIUTHEBOIO
" KYABTYPHO-OBITOBOrO Ha3HaYeHUsI TpeOyeT COBEpIIEHCTBOBAHMS, T. K. He Tra-
paHTUpyeT snmaeMuyeckoir besomacHoctu [5]. BcaeacTBue HeOAArONpUATHOM
9KOAOTMYECKOI 0OCTAaHOBKM HAOAKOAQETCS PSIA HEraTUBHBIX MMOCAEACTBUIL AAS
Xuteaei Ilprapaabss 5KOHOMMYECKOTO XapaKTepa, BbICOKas AeTCKas M MaTe-
PUHCKasi CMEPTHOCTbD [6)].

Pexu peruona Ha BceM CBOEM IPOTSIKEHUM MOABEP>KEHBI 3arpA3HALEMY
BAMSIHUIO )KMBOTHOBOAYECKMX, KOMMYHAABHO-OBITOBBIX, IPOMBIILIAEHHBIX CTO-
KOB 1 KOAAEKTOPHO-APEHAXKHBIX BOA. B ipepeaax pecriyOAMKY B TOBEPXHOCTHBIE
BOAOTOKM ITOCTYTIAIOT 3arpsi3HEHHbIE CTOYHBIE BOABI O0A€e YeM 5 ThIC. 00BEKTOB
BOAOIIOAB30BATEA€I1, 4YTO COCTaBAsIeT NpuMepHO 20 % OT 00IIero BOAOOTBeAE-
HIUS B OTKPBIThIE BOAHBIE 00'beKTHI [7].

Bce BbllIen3A0KEHHOE CBUAETEABCTBYET 00 aKTYaAbHOCTU MIPOBEAEHUS UC-
CA€AOBAHMUII IO KaYeCTBY MMOBEPXHOCTHBIX BOA. OCHOBHOI LIeABI0 AAHHOV pabo-
TBI SBASIETCS aHAAV3 METOAOB OL[EHKM CTEIeHM 3arps3HEHMsI TOBEPXHOCTHBIX
BOA, B T. 4. C yY€TOM KAACCa OMAaCHOCTY MHIPEAVIEHTOB.

METOADBI NCCAEAOBAHIA 1 OBCY>KAEHUE PE3YABTATOB

KoMmmnaekcHas oljeHKa KauecTBa BOABI 110 TMAPOXMMUYECKMM ITOKa3aTeAsIM
B Y30eKuCTaHe IPOM3BOAUTCS 10 MHAEKCY 3arpsisHeHust Boabl (V13B). B ocHo-
Be pacuera V3B AexxuT MeToAMKa, padpaboTaHHasi B YIIpaBA€HUY HAOAIOAEHUI
M KOHTPOAS 3arps3HEeHMsI OKpY>Kamolenl cpeabl [ocyaapcTBeHHOro KomMmreTa
CCCP mo ruppomereopoaoruu [8]. HamoMHMM, 4TO oA IMpPEAEABHO AOMYCTU-
moit koHueHTpayuen (ITAK) moHnMaeTcst Takasi MaKCMMaAbHAsT KOHLIEHTPaLsI
XMMUYECKUX 9AEMEHTOB U X COEAVHEHUI B OKPY>Kalollleil CpeAe, KoTopasi IIpu
IIOBCEAHEBHOM BAVSIHUU B TeUEHME AAUTEABHOIO BpeMEHU Ha OPraHU3M YeAO-
BeKa He BbI3bIBAET MMATOAOTMYECKMX U3MEHEHUIT UAK 3a00A€BaHMI, YCTAHABAU-
BaeMbIX COBPEMEHHBIMU METOAAMMU MCCAEAOBAHUIL, B AIOOble CPOKM )XU3HU Ha-
CTOSILETO U MOCAeAyIolero nokoaenuit [9]. 3nauenus ITAK, ycranaBauBaeMble
Ha OCHOBaHUM 3KCIIEPUMEHTAABHBIX AQHHBIX O TOKCMYHOCTU U MHBIX UCCAEAO-
BaHUI1, He OAVMHAKOBBI B Pa3HBIX CTPAaHAX U MTepUOAMNYECKY TTepeCcMaTpPUBAIOTCS
Ha OCHOBAaHMM COBPEMEHHBIX HAyYHBIX MICCAEAOBAHMI 1 Pa3pabOTOK.

Kak oTmeueHo Bblilie, AAsi oLieHKY V3B puMeHsI0T METOAMKY, pa3paboTaH-
HYIO ellje B coBeTcKMe BpemeHa [8]. [To poaHHOM MeTopMKe VI3B paccunTbiBaert-
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Cs1 110 LIeCTU TUAPOXMMUYECKUM I0Ka3aTeASIM — COAep’KaHMe PAaCTBOPEHHOTO
Kucaopopa, BITK u veTpipex 3arpss3HAOLUIMX BEIIECTB, UMEIUX HauboAee
BpIcOKMe 1o oTHoueHuo K ITAK nokasarean. YaruppomeT mpoBOAUT TUAPO-
XMMUYECKUII aHaAM3 TI0 CTBOPaM, KOAMYECTBO KOTOPBIX COCTABASIET OKOAO
100 ruAPOIIOCTOB. 3arpsA3HSIOIINe BellleCTBa BBIOMPAIOTCS U3 AAHHBIX TUAPO-
IIOCTOB, IT0 KOTOpBIM npoBoauTcs aHaAu3 [10]. [TAK ycranaBamBaroTcs us pac-
4yeTa, YTO CYIIECTBYET HEKOe NpeAEAbHOE 3HaYeHVEe BPEAHOTO (PaKTopa, HIKe
KOTOPOTO IpeObiBaHNe B AAHHOI 30He (MAM, HATIPUMED, UCITOAb30BaHME TIPO-
AYKTa) COBepLIEHHO 0e30macHO. B pe3yabTaTe COBpeMEHHBIX MCCAEAOBAHUI
CA€AQH BBIBOA 00 OTCYTCTBUM HVKHMX 0€30MacHbIX IOPOTOB, CAEAOBATEABHO,
u ITAK nipu Bo3aeiiCTBMY HEKOTOPBIX MHIPEAVEHTOB, B YACTHOCTU — KaHLIEPO-
TeHOB U MOHM3upywolein papnanuyu. CHUCOK TaKUX BelLleCTB MOCTOSIHHO IIO-
MoAHsieTCsA. A1060e TpeBbllileHe TPUBBIYHBIX TPUPOAHBIX (HOHOB OMACHO AAS
JKMBBIX OPTaHU3MOB B 1ienu rokoaeHuit [11].

B cBeTe M3A0KEHHOTO MCIIOAb3yeMble A pacueTa V3B snadenus ITAK ne
SABASIIOTCSI UICTMHON B ITOCAeAHel MHcTaHuuu. Pacyersr V3B o meropuke [8]
AASL Pa3HBIX CTBOPOB MOTYT OBITb IIPOM3BEAEHBI IO PA3HBIM MHIPEAVEHTAM.
AaHHblil GaKT BbI3BIBAET OIPEAEAEHHBIE COMHEHUSI B COMOCTaBUMOCTU pe-
3YAbTaTOB pacueToB V3B 1 olleHKM cTeleHM 3arpsA3HeHM s IOBEPXHOCTHBIX BOA
AASl pa3HBIX CTBOPOB. B 3Toll cuTyaluu AOCTOBEPHOCTDb oleHOK V3B, Ha Ham
B3TASIA, MOXKET OBITD TOBBILIIEHA, €CAY ITPUBAEYD K aHAAM3Y BCE MHTPEAMEHTBI C
ITAK 6oAbliIEe eAMHULIBIL.

1 v C,

i
rae K — KoHIIeHTpaLysi MIHIpeAVeHTOB;
C, — 3HayeHue i-TO MHTPEAUEHTA;

P, - TIAK i-ro uHrpeanenTa

1 — KOAMYECTBO BCEX MHIPEAVEHTOB, NpeBbrmatomux ITAK.

EcAM MCXOAUTD 13 MPEATIOAOXKEHM S, YTO AQXKE B TEX CAy4YasiX, KOTAQ COAEP-
JKaHMe OTAEABHBIX MHIPeAMeHTOB He npesbimaeT [TAK, oHu Moryt okaspiBaTth
HeraTVBHOE BO3AEVICTBYUE Ha 3AOPOBbE YEAOBEKA, LIeAeCOO0Pa3HO AASI aHAAM3A
Y OLIEHKM CTeIleH! 3arpsi3HEHM I IOBEPXHOCTHBIX BOA MICIIOAB30BaTh BCe MHIpe-
AVIEHTBI, TI0 KOTOPBIM IPOBOAMUTCSI aHAAM3. B 9TOM caydyae KOHLeHTpaLMs VH-
I'PEAVEHTOB PAaCCUMUTBIBAETCS 1O popMyAe:

_ 15 C,
KNEK )

TAE N — KOAYEeCTBO Bcex AaHAAU3MPYEMDBIX MHTPEAVEHTOB.

B Hacros1Iee Bpems pu OLleHKe Ka4eCTBa IOBEPXHOCTHBIX BOA BCe Yallle TIpy-
MEHSIeTCsI «BePOSITHOCTHBII ITOAXOA, pasBuBaeMblit EPA (YiipaBaeHueM 1o oxpaHe
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okpyxatomeit cpeapl CIIIA) ¢ Hauaaa 1980-x roaoB [9]. B o101 KOHLIENMY yuTeHa
BO3MOXHOCTb COBMECTHOTO AEVICTBUST BPEAHBIX (aKTOPOB, IIPUYEM UX BECOBbIE KO-
3pPULIMEHTBI MOTYT MEHITHCS B 3aBUCUMOCTM OT CUMOATHOCTU (Mepa CXOXXeCTU
3aBUCUMOCTEN) UAU AAAUTUBHOCTU (BEAMYMHA, OTHOCAIASICSA K CUCTEME B LIEAOM,
paBHa CyMMe BEAVYVH, OTHOCSIIMXCS K €e COCTABHBIM YacTsIM) aTuX ¢pakTopos. Ta-
KOI1 IIOAXOA, ICKAIOUAeT ucrnoAb3oBaHue dpukcupoanubix [TAK, sameHsis ux cre-
L[MaABHBIMU UCCAEAOBAHUSIMU OLIEHKU PUCKa, boAee 000CHOBaHHBIMU U MHDOpMAa-
TUBHBIMU. B IpeaeAbHOM CAyyae OLieHKa pyCKa MOXKET AAQTh M 3HAYEHUSI AUMUTOB
Ha KOHLIeHTpa1y (ypOoBHM) BpeAHbIX GaKTOpoB, coBrnapatomye ¢ [TAK.

B npeaaaraeMoint HUXe METOAVMKE OLIEHK! CTETIEHU 3arpsi3HEHY ST IOBEPXHOCT-
HBIX BOA YUYMTBIBA€TCsl KAACC OMACHOCTM Yepe3 ITOBBIIIAIOIE BECOBbIE KO-
¢unyenTsl. [Ipy ycTaHOBA€HUM 3TOV BEAMYMHBI OIVPAIOTCSI OAHOBPEMEHHO Ha
HECKOABKO IMOKa3zaTeAell. [lepeueHb 3HaUeHUIT U IPaBMAA MPUCBOEHUS CTEIIEHU
omacHocTu onipeaeAerbt TOCT 12.1.007-76. TTokasaTreAu KOHLIEHTPALif, CIIOCO0-
HBIX BbI3BATh A€TAABHBIN UCXOA TIPU PA3AMYHBIX CITIOCOOaX BBEAEHUS BEIIECTBA B
OpraHM3M, SIBASIIOTCS OCHOBHBIMU IPU ONPEAEAEHUM CTelleHU OMacHOCTU. Pelna-
IOLIVIM CUMTAETCS IOKa3aTeAb, COOTBETCTBYIOIMIT GoAee BBICOKOMY KAaccy [12].
Hanpumep, upe3BbIualtHO OMacHbIe BeljecTBa [ Kaacca poa>ke B MAAOM KOAMYECTBE
CIIOCOOHBI BBI3BATh AETAABHBIN UCXOA. AAS UYeAOBEKa CMEPTEAbHON CTAHET Iie-
popaAbHast A03a Bcero B 15 mMr Ha 1 Kr Macchl Teaa. B cayuae Bo3AeliCTBUSA Yepes
KO’KY A€TAABHBIM CTaHeT KoAn4ecTBO 0koA0 100 mr Ha 1 kr. [IpepeabHO ponycTH-
Masl KOHLIEHTpaLysl TaKMX COeAMHeHMIT B Bo3ayxe — MeHee 0,1 mr Ha 1 m?[12].

Kak oTMeueHoO Bblllle, HA OCHOBE HOBENMIINX UCCAEAOBAHUN B Pa3BUTBIX CTpa-
Hax [TAK AAST pa3AMYHBIX MHTPEAVEHTOB MEPUOANYECKHU ITIEPECMATPUBAIOTCS U
yTOouHsI0TCsI. He0OX0AMMOCTD IIepecMOTpa METOAOB OLIEHKM CTEIleHM 3arpsis-
HEHMUS TTOBEPXHOCTHBIX BOA OTMEYAIOT MHOTYE UCCAEAOBATEAU. DTU BOIMPOCHI
aKUEeHTUPOBaHbI U B HaljmoHaAbHOM AOKAaA€e 00 UCTIOAB30BAHUM U OXPaHEe BOA-
HBIX pecypcoB B Peciybauke Y30ekucraH [7], rAe ykazaHa HEOOXOAVMMOCTbD pas-
PabOTKM COBpEMEHHBIX KPUTEPUEB AASI OLIEHKY KQueCTBA BOABI U YCTOMYMBOCTY
9KOCUCTEM, CBSI3aHHBIX C BOAHBIM (PaKTOPOM.

B urtore aHaAM3a psipa METOAVK IO OLiEHKe KaueCTBa IIOBEPXHOCTHBIX BOA B
[13] mpeaAo>KeHO MCITOAB30BaTh MeTop B.B. lllabaroBa [14]. OCHOBHBIM OTAUYM-
€M IpeAAaTaeMOli MOAEAU SIBASIETCS BBEAEHME INOKa3aTeAs] KPaTHOCTU CBEpX-
HOPMAaTMBHOTO 3arpsi3HEHM I, KOTOPBII, C OAHOV CTOPOHBI, XapaKTepusyeT ypo-
BEHb 3arpsI3HEHVISI BOABI 0€3 yyeTa r'MAPOXMMUYECKOTO POHA, C APYTOIl — MOXKET
OTIPEAEASATHCS Yepe3 COCTABASION[E BOAOXO3AICTBEHHOTO baAaHca.

B nacrosiee Bpems B Poccun paspaboran «MeTop KOMIIAEKCHOI OLIEHKU
CTeIeHU 3arpsi3HEHHOCTY MMOBEPXHOCTHBIX BOA IO TMAPOXMMUYECKUM IOKa3a-
teAasiM» (padpaborunku B.I1. EmeabsHoBa, E.E. AoG4eHko) [15]. DTOT AOKYMEHT
YTBep>XXA€EH U BBeAeH B AericTBue Pocruppomerom 03.12.2002 BMecTO A€ICTBOBaB-
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X paHee «MeTOAUYECKUX PEKOMEHAALIMIL 10 HGOPMaAM30BAHHON KOMITAEKC-
HOJ OLleHKe KayeCTBa MOBEPXHOCTHBIX M MOPCKUX BOA IO TMAPOXMMUYECKUM
mokasareAsiMm» [8]. Hamnboaee MHGDOPMATUBHBIMY KOMIIAEKCHBIMU OLIEHKaMI,
MOAy4aeMbIMU 110 «MeToAy KOMITAEKCHO OLIeHKM CTelleHM 3ar psI3HEHHOCTH IO-
BEPXHOCTHBIX BOA IO TMAPOXVMMUYECKUM ITOKa3aTeASIM», SIBASIIOTCSL:

— YA€ABHBIIl KOMOMHATOPHBIN MHAEKC 3arpsisHeHHOCTH BoAbI (YKIVI3B);

— KAAaCC KauyecTBa BOABDIL.

YKI3B onpepeasiercst no 16 rpapanusim. Kaacc kauecTa BoAbI yCTaHABAU-
BaeTcsl Ha ocHoBe 3HauyeHMM YKJVI3B, nmpy KOTOpbIX MOBEPXHOCTHBIE BOABI IO
CTeIleHV 3arpsI3HEHHOCTU Pa3AEASIIOTCS Ha 5 KAACCOB — OT «YCAOBHO UMCTBIX»
AO «9KCTPEMAABHO I'DSI3HBIX». KOMIIAEKCHBIE ITOKa3aTeAM MOTYT OBITH MCIOAB-
30BaHBbI AAS pellleHMsI LIMPOKOTo Kpyra 3aAad aHaAu3a, OLeHKY, KAaaccuduka-
LMY, IPOTHO3UPOBAHMUSI 3aTPSI3HEHHOCTY TOBEPXHOCTHBIX BOA MPU paspaboTKe
MPUPOAOOXPaHHBIX MEPOIIPUSTUI.

ITo mpeaAaraemoit MmeTopuke [16] pacuet V3B npousBopaUTCs IO BCEM UHTpe-
AVIeHTaM, 3HaueHus1 KoTophix npesbimaiT ITAK, c yueTom Kaacca oracHOCTH MO

dbopmyae:

1—1<-1<~1ic"~ 3)
T 2 n i=1 P i ’
rae I — sHayenne VI3B;
K1 =0,1n + 0,4;
K, — k0adduiineHT, yauThIBaIOLINII CTENIeHb OMACHOCTU UHTPEAVIEHTOB AAS
3AOPOBBSI UeAOBEKa;
C, — snayenue npepbimenus [TAK i-ro uHrpeauenta;
P, — 3nayenue ITAK.
1 — KoAM4YecTBO UHTpeAreHToB ¢ [TAK 60aee epArHUIIBL.

3nauenus koadduiimenta K, 6p1A1 onipeseAeHbl C IpUBA€YEHMEM SKCTIePTOB.
[Moayuenbl caeayromye sHavenms kosdpduimenta K, (rabania):

Tabanua. Yucaenubie sHauenus K,

KoanuectBo usn-
IPEAVEHTOB, Ipe- 1-3 >4
BeicuBIIKX [TAK

He menee opHOro MHrpe-
OanH nHrpe- | OAVIH MHIpEAVIEHT
AveHTa | KAacca 1 OAHOTO
aveHT [ uau |l uam Il kAacca uamn
Kaacc I11, uHrpepuenTa Il kaacca
IT xaacca, ABa MHTpeAMEeHTa
OIIACHOCTU v VAV TPU MUHTPEAVEHTA
OCTaAbHbIE II, ocraAbHBIE 1L KAGCCA. OCTAABHBIE
III m IV kaacca| III m IV xaacca ;
IIT u I'V xaacca
K2 1,0 1,1 1,2 1,5
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B onbiTHOM nopsipke o meToaukam (1) u (3) 6p1AM paspaboTaHbl KapThI pai-
OHMPOBAHMSI TEPPUTOPUM Y30€KMCTaHa [0 Ka4eCTBY IIOBEPXHOCTHBIX BOA, KO-
TOpbI€ MTO3BOAMAM BBISIBUTH Hanboaee IPOOAEMHBIE TEPPUTOPUH, TPeDyIoLIe
He3aMeAAUTEABHBIX AEVICTBUIL [0 YCTPAHEHUI0 MCTOYHMKOB CHMABHBIX 3arpsia-
HeHuit. [Ipumep paspaboTaHHON [0 METOAMKE (3) TMAPOIKOAOTMYECKOI KapThl
PecriyOAMKM Y30€KUCTaH IPeACTAaBAEH Ha puC. 2.

YcnoeHble oBo3HayeHus s

[ Xopolee ; =

[l YpoeneTteopuTencHoe ey
Mnoxoe .
OueHb Nnoxoe

M 4YpesebivaiiHo nnoxoe
TeppuTOpPUM C OTCYTCTBUEM
NOCTOAHHOrO MNOBEPXHOCTHOrO CTOKA

Puc. 2. I'mpposxosoruveckasi kapra Peciybauku Y30ekucraH.

Kapra paspaboraHa 10 MHOTOAETHUM A3HHBIM Ha IIPOrPaMMHO-
texHoAornueckux kommaekcax INTERGRAPH u ArcGIS. B nmpouecce paspa-
OOTKM AQHHOI KapThl ucroAb3oBaHa cuctema [TAK AAst BoaooeMoB pbi60x03s1it-
CTBEHHOTI'O VICTIOAb30BaHMsI, KOTOPasi IPEABSBASIET OoAee )KeCTKIe TpeOoBaHU S
K KQ4eCTBY BOABI 11 B 3HAUMTEABHO OOABILIEN CTENIEHV COOTBETCTBYET 9KOAOTMYE-
CcKUM TpeboBaHuAM, yeM ruruennyeckue ITAK [17]. AHaau3 mokasaa, YTo AQH-
Hasl KapTa XOPOIIO COTAACYeTCsl C AAHHBIMU O 3a00A€BAaeMOCTY HACEAEHUs IO
pervoHaMm Y30eKkucraHa.

BBIBOADI

Vcnoab3yemasi B HacTosiljee BpeMsi B Y30eKMCTaHe METOAMKA OLIEHKM VH-
A€KCa 3arpsI3HEHUS BOABI, PACCUMTBIBAEMAS B COOTBETCTBUMU C «MeTopaMYeCcKu-
MU PEKOMEHAALMSIMU MO (pOPMaAM30BAHHON KOMIIAEKCHOI OlLleHKe KayecTBa
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MOBEPXHOCTHBIX U MOPCKUX BOA IO TMAPOXMMUYECKUM ITOKa3aTeAsIM» ObIAa
paspaboTaHa ellle B COBETCKOe BPEMsI U HE OTBEYAET COBPEMEHHBIM TpebOoBaHU-
siM. boAee nepCreKTVBHBIM SIBASIETCSI Pa3pabOTaHHBII U VICTIOAb3YEMBIIT B OIle-
paTtuBHOM npakTuke Poccum «MeTop KOMIIAEKCHONM OLIEHKM CTelleHM 3arpsis-
HEHHOCTY IIOBEPXHOCTHBIX BOA 10 TUAPOXMMUYECKMM ITOKA3aTeASIM», KOTOPBIN
BBeAeH B AelicTBUe Pocruppomerom B 2002 1. BMeCTO AMCTBYIOIIMX paHee «Me-
TOAUYECKUX PEKOMEHAALU 10 GOPMaAU30BaHHO KOMITAEKCHOII OLieHKe Kaye-
CTBa [IOBEPXHOCTHBIX I MOPCKMX BOA IO TUAPOXVMMUYECKUM ITOKA3aTEASIM».
ABTOpOM IpeAAOKEHBI METOAVKM, OCHOBaHHbIe Ha pacuere V3B ¢ ucnoab-
30BaHMEM OOAbBIIEr0 00beMa MCXOAHOI MHpOpMaLUM U SBASOLIMECST Ooaee
AOCTOBEPHBIMUM. B 4yacTHOCTHU, NpepAAO’)KeHa MeTOAMKAa OLeHKM KayecTBa IO-
BEPXHOCTHBIX BOA C y4eTOM KAacca ONAaCHOCTU MHIpepMeHTOB. Ilpepaarae-
Mble METOAVIKM TPEOYIOT AQABHENMIINX YTOYHEHMIT, HO B LIEAOM, Ha HAalll B3TASIA,
AQIOT 60A€ee AOCTOBEPHYIO OLIEHKY CTENeHM 3arpsi3HEHMs IOBEPXHOCTHBIX BOA
[0 CPaBHEHMIO C MICTIOAb3yeMbIMM B HacTosllee BpeMs B Yaruappomere. Paspa-
6oTaHHasI C UCTIOAB30BAHMEM AQHHOU METOAUKU FUAPOSKOAOTMYECKAS KapTa B
YJCAE AYYILIVIX HAYYHBIX Pa3pabOTOK yueHbIX Y30€eK/CTaHa AEMOHCTPYPOBAAACh
Ha Jkcrno-2000 B [aHHOBepe, TA€ IIOAYUYMAQ BBICOKYIO OLIEHKY CIELIMAAVCTOB.
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Abstract: The article is devoted to the analysis of the quality of surface water in Uz-
bekistan. Analyzed their impact on the living conditions and health of the population of
the republic. The most difficult situation with drinking water supply and with the growth
of diseases caused by the use of poor-quality drinking water falls on the Navoi, Khorezm,
Surkhandarya regions and Karakalpakstan. The stated data makes it relevant to conduct
research to determine the quality of surface waters and improve the methods of its as-
sessment. The analysis of existing methods for assessing the quality of surface waters.
The technique of assessment of the index of pollution of water applied now in Uzbekistan
counted in compliance with “Methodical recommendations about the formalized complex
evaluation test of the surface and ocean waters about hydro/chemical indexes” was devel-
oped in Soviet period and doesn’t meet the modern requirements. The need to improve
the methods for assessing the quality of surface waters as compared with that currently
used in Uzhydromet is indicated. One of the most promising at present is the “Method of
integrated assessment of the degree of contamination of surface waters by hydro/chemical
indicators” developed and used in operational practice in Russia. The most informative
comprehensive estimates obtained by this method are the specific combinatorial index of
water pollution and the class of water quality.

The author proposed methods for assessing the quality of surface waters, the calculation
of which is based on the use of a larger amount of initial information and are more reliable
than those used. In particular, the proposed methodology for assessing the quality of surface
waters, taking into account the hazard class of ingredients.

Key words: ecology, hydrology, surface water quality, public health, water pollution
index.

The continuous drying of the Aral Sea has caused unprecedented negative impact upon
environment of the Middle Asia region. Over 60 million population feel unfavorable conse-
quences of his phenomenon. The Aralkum sand/salt desert with more than 5.7 million hec-
tares area appeared on the dried bottom of the sea that used to be a natural/climatic regula-
tor of the Aral Region. The Aral crisis has led to the sharp deficit and high pollution of river
waters used for drinking water supply and irrigation, consequently to serious deterioration of
public health, increase of infant mortality, etc. [1, 2]. According to WHO, 50 % morbidity in
the world are connected with the drinking water quality. Specific water supply in Uzbekistan
remains to be an acute problem due to fast growth of population. Excessive pollution of water
resources and irrational use of them have caused an occurrence of the complicated situation
with water resources supply and drinking water quality. In Uzbekistan rake of sicknesses
of liver, kidneys, and nervous system in high due to nitrates pollution of the drinking water
supply sources. The most critical situation with drinking water supply and morbidity because
of its use is in Navoi, Khorezm, Surkhandarya oblasts and Karakalpakstan [3]. The drinking
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Fig. 1. The abandoned village in 20 km from the Pachkamar Reservoir, 2018.

water deficit makes the population to abandon the houses and to leave for the regions more
favorable in terms of drinking water supply. Fig.1 gives an example of the abandoned village
in Surkhandarya Oblast, 20 km to the south from the Pachkamar Reservoir.

In 20 % of water samples from the Urgench surface water sources they managed to find
viruses, while in Nukus the respective figures were 199% of surface water samples and 75 %
of groundwater samples. Besides, 28-75 % samples from the Nukus groundwater samples
were non-standard in respect of coli index, and 15-31$ of samples contained pathogenic bac-
teria. In Khorezm Oblast one can track certain connection between the presence of enteric
infectious agents in water bodies and the population sickness rate [1, 4]. The currently ap-
plied in Uzbekistan monitoring system for water bodies of domestic/drinking and recrea-
tion/municipal purposes requires improvement as it does not secure epidemic safety [5]. Due
to unfavorable environmental situation, there are some negative consequences for the Aral
region inhabitants: economic difficulties, high infant and maternal mortality [6].

The region’s rivers are subjected to polluting impact of cattle-breeding, municipal, indus-
trial and drainage discharges along all their lengths. Within the Republic’s boundaries more
than 5 thousand water users discharge polluted waste waters to the surface watercourses;
this is approximately 20 % of total water disposal to open water bodies [7].

All the above said is an evidence of importance of conducting researches of the surface
waters’ quality. The main object of this study is an analysis of the assessment methods for the
surface waters pollution degree including the ingredients class of danger.

STUDY METHODS AND DISCUSSION OF RESULTS

In Uzbekistan they assess water quality in respect of hydro/chemical indicators by the
Water Pollution Index (WPI). WPI is based on a method developed in the USSR State com-
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mittee on Hydro/meteorology Department of Observations and Environment Pollution
Control [8]. Let us remind, the maximal permissible concentration (MPC) is interpreted as
a such maximal concentration of chemical elements and their compounds in environment
that, in case of every day long time impact upon human organism does not cause pathologi-
cal changes or diseases that can be detected by current methods of investigation in any life
terms of the present or future generations [9]. The MPC values based on experimental data
on toxicity and other researches are not identical in different countries and periodically are
subjects to revision based on the modern scientific studies and developments.

As we noted above, to assess WPI they use the method developed as early as in the
Soviet time [8]. Compliant to this method WPI is to be calculated against six hydro/
chemical indicators: dissolved oxygen content, BOD and four pollutants with the high-
est in respect of MPC indicators. Usgidromet conducts hydro/chemical analysis over the
reaches with around 100 hydro measuring points. The pollutants are to be selected from
the hydro-points’ data collected for the analysis [10]. MPC is to be set according to the
supposition that there is some limit of an adverse factor below which the presence in the
certain zone (or, for instance, the use of a certain product) is absolutely safe. As a result
of the latest research one can conclude about the absence of safe lower thresholds (and,
consequently, MPC) in case of some ingredients’ (particularly, carcinogens and ionizing
radiation) impact. The list of such substances is continuously replenishing. Any exceeding
of the habitual natural background is potentially dangerous for living beings in the chain
of generations [11].

In the light of the above said the MPC values used for calculating of WPI couldn’t be
considered an absolute verity. Calculating of WPI according to the method [8] for different
reaches can be performed with different ingredients. This fact can provoke certain doubts
about comparability of the WPI calculations and assessment of the surface waters’ pollution
degree or different reaches. In this situation the WPI reliability, in our opinion, can be en-
hanced in case of attraction to the analysis all ingredients with MPC exceeding unit.

1
= Z
where K is the ingredients concentration;
C. is the value if the i-th ingredient;
P is MPC of the i-th ingredient;
n is the quantity of all ingredients exceeding MPC.
If we assume that even in cases when individual ingredients’ content does not exceed
MPC they could negatively affect human heath, it would be expedient to use all ingredients

involved in the analysis for assessment the surface water pollution degree. In this case, the
ingredients’ concentration is to be calculated according to the formula:

_ 15 G
K=y X5 2)

where N is a quantity of all ingredients under analysis.
Nowadays a “probabilistic” approach developed by US Environment Protection Admin-
istration (EPA) since early 1980s is more often applied in assessment of the surface waters

@)

i
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quality [9]. This concept takes into account the possibility of joint action of adverse factors,
at that their weight coefficients can vary dependent on symbasis (the measure of dependen-
cies’ similarity) or additivity (the measure relative to the system as a whole, equal to the sum

of values relative to its components). Such an approach excludes the use of the fixed MPCs
while substituting them for the special investigations in order to assess risks, more grounded
and informative. In extreme case, the risk assessment could give limit values for the adverse
factors concentration (level) coinciding with MPC.

The proposed below method of the surface waters pollution assessment takes into account
the class of danger through increasing weight coefficients. When setting this value they apply
concurrently several indicators. GOST 12.1.007-76 defines the list of values and rules of the
danger class assigning. Concentration indicators capable of causing a lethal outcome being
input in an organism by various ways are the main indicators for determination of the danger
class. An indicator corresponding the highest class is considered the decisive one [12]. For in-
stance, extremely dangerous substances of the class 1 are able to cause a lethal outcome even in
the smallest quantity. For a human being even 15 mg per 1 kg of the body weight peroral doze
could be lethal. In case of the through-skin impact a 100 mg per 1 kg quantity would be lethal.
Maximal permissible concentration of such substances in are is less than 0.1 mg/m?[12].

As we noted above, MPC in the developed countries periodically are subjects for revision
and refining based on the latest researches. Many researchers emphasized the necessity of
revision of methods of the surface waters pollution degree assessment. The National Report
on the Water Resources Use and Protection in the Republic of Uzbekistan focused on these
issues [7]. The Report underlined the necessity of the modern criteria development in order
to assess water quality and sustainability of ecosystems associated with the water factor.

The analysis of a number of methods of surface waters’ quality assessment resulted in
the proposal in [13] to use a method suggested by V.V. Shabanov [14]. The main distinctive
feature of the proposed model is an introduction of the super-norm pollution multiplicity
indicator which can, on the one hand, characterize the water pollution level without tak-
ing into account the hydro/chemical background, an, on the other hand, can be determined
through the water/economic balance components.

At present, they in Russia have developed the “Method of comprehensive assessment
of the surface waters’ pollution degree by hydro/chemical indicators” (authors V.P, Yemely-
anova, Y.Y. Lobchenko) [15]. This document has been approved and implemented by Ros-
gidromet 03.12.2002 instead of earlier active “Methodical recommendations on formalized
comprehensive assessment of surface and sea water quality by hydro/chemical indicators”
[8]. The most informative integrated estimations obtained with the “Method of comprehen-
sive assessment of the surface waters’ pollution degree by hydro/chemical indicators” are the
following:

— water pollution specific combinatory index (WPSCI);

— class of water quality.

WPSCI is to be determined by 16 gradations. He water quality class is determined
based on the WPSCI values when surface waters are divided into 5 classes from “condi-
tionally clean” to “extremely polluted” in respect of the pollution degree. The integrated
indicators can be applied for solution of a wide spectrum of tasks of analysis, assessment,
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classification, and forecasting of the surface waters pollution when developing any nature/
protective measures.

According to the proposed method [16] the WPI calculating is performed against all in-
gredients whose values are higher than MPC with taking into account the danger class ac-

cording to the formule

1 < C,‘
1=1<1~1<20n§Pi; (3)
where [ is the WPI value;
K, = 0,11+0,4;
K, is a coefficient taking into account the degree of ingredients” danger for human
health;

C, is the value of MPC excess of the i-th ingredient;
P, is the MPC value;
n is the quantity of ingredients with MPC exceeding a unit.
Values of K, coefficient were determined with participation of appropriate experts. We
have obtained the following values of K, coefficient (Table).
Table. Numerical values of K,

Number of
ingredients exceeding

- >
maximal permissible 1-3 24

concentration
One ingredient v et e At least one 1ng.red1en.t of
of Class I or II, . " class T and one ingredient
111, I or II or two ingredients .
Danger class the rest are of Class II or three ingre-
v of Class II, the rest are | .
of Class III of Class I1I and IV dients of Class II, the rest
and IV are of Class III and IV
K, 1.0 11 1.2 15

Experimentally we have developed the maps of the Uzbekistan territory zoning in terms
of the surface waters’ quality according to the methods (1) and (3). These maps have enabled
to reveal the most problematic territories that require immediate actions in order to remove
the strong pollution sources. In Fig. 2 we present an example of the hydro/ecological map of
the Republic of Uzbekistan developed according to the method (3).

We have developed the map based on many-year data with INTERGRAPH and ArcGIS
soft/hardware complexes. The process employed the system of fishery MPCs which is more
strict in terms of water quality and more consistent with ecological requirements than hygi-
enic MPS [17]. Analysis has shown that this map is in a good agreement with data concerning
sickness rate in the regions of Uzbekistan.
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Fig. 2. Hydro/ecological map of the Republic of Uzbekistan

CONCLUSIONS

The method of the water pollution index assessment based on the “Methodical recom-
mendations on formalized comprehensive assessment of surface and sea water quality by
hydro/chemical indicators” was developed as early as in the Soviet times and it does not
satisfy current demands. The “Method of comprehensive assessment of the surface waters’
pollution degree by hydro/chemical indicators” developed and applied in operative practice
in Russia is more informative. It has been adopted by Rosgidromet in 2002 instead of earlier
active “Methodical recommendations on formalized comprehensive assessment of surface
and sea water quality by hydro/chemical indicators”.

The author proposes the methods based on the WPI calculation with the use of the big
amount of initial information. These methods are more reliable in comparison with the cur-
rently used methods. In particular, the author suggests the surface water quality assessment
method with taking into account the ingredients’ class of danger. The proposed methods
require further refinement but as a whole, in our opinion, they provide more authentic esti-
mate of, the surface water pollution degree in comparison with those that currently Uzgid-
romet uses. The hydro/ecological map developed with the use of this method gained a high
appraisal of experts in Hannover at Expo-2000 when it was exhibited there among other best
achievements of scientists of Uzbekistan.
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