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AHHoTanms. B craThe npecTaBieH METO/1 MOCTPOEHUS KapT KayecTBa BOJIBI BJIOJb pyciia PEKH
Amynapesi ¢ ucnoib3oBaHueM reonHpopmannonusix TexHojoruit (I'MC). Onucansl OCHOBHBIE
sTanbl (GOPMHUPOBAHUS KapTOTpapUuEcKOro Marepuana, BKIOYas cOOp M 00pabOTKy NaHHBIX
MIOJICBBIX M3MEpPEHHH, BHIOOP M NMpHUMEHEHHE MEeToJla MHTepHnossiuuu. B pabore mpencraBieH
METOJI MHTEPIOJSAIUH Ul CO3/IaHHsI TOUHBIX U MHPOPMATUBHBIX KapT. [Ipemiaraemplii moaxon
MO3BOJISIET  CO3AaBaTh  MH(POPMATUBHBIE  KapTbl,  OTPAXKAIOUIUE  MPOCTPAHCTBEHHOE
pacripesiesieHue TMoKa3aTeneld KauyecTBa BOJbI, a TAaKXKe MPOBOIUTH MX aHaimu3. Vcrmonb3oBaHue
I'MC nmaer BO3MOXHOCTh HE TOJBKO 3()()EKTUBHO BU3yaIM3HPOBATh JAHHBIC, HO M BBISBIATH
3aKOHOMEPHOCTH W3MEHEHHUI U ONPEEIATh MOTEHIMATbHBIE 30HbI 9KOJIOTHYECKOTO PUCKA.

BBenenne

HHTeHCMBHOE pa3BUTHE OPOLICHUS U APEHAXKHBIX CUCTEM B OacceiiHe ApanbCKOro MOps
IIPUBEJIO K JBYM KIIFOUEBBIM IOCJIEJICTBUSAM, CYLIECTBEHHO IOBJUSABIIMM Ha Kau€CTBO PEUHBIX
BOJ: YBEJIMUYEHHIO OTOOpa MPECHOH BOJBI M POCTy cOpoca 3arpsA3HEHHBIX BO3BPATHBIX BOJ,
coJiepKalluX TOKCUYHbIE COJIM. B pe3ynbTare BOJHBIE PECYPCHI PEKH MOBEPTATUCH AETPaTallIN
13-3a MOCTYIUIEHHS 3aCOJIEHHBIX U 3arpsI3HEHHBIX JPEHAKHBIX CTOKOB C OPOIIAEMBIX 3€MEIIb, a
TaKK€ OCTAaTKOB arpOXMMHUKATOB, KOTOPbIE BBIMBIBAIOTCS B JPEHAXKHBIE CHCTEMBI H
CMEIIUBAIOTCS ¢ pedHoi Boaoil. [lomumo nu¢¢dy3HOro CenbCKOXO03sIMCTBEHHOTO 3arpsi3HEHUS,
BKJIIOUAIOLIETO COJM U XUMHUYECKUE OCTAaTKH, 3HAUUTENIBbHBINA BKIAJ B YXYALIEHUE KadyeCTBO
BOJIBI BHOCAT TOYEYHbIE HICTOUHUKU — MIPOMBIIIJICHHbIE U MYHUIUIAIbHBIE COPOCHI, 0COOEHHO B
KPYIHBIX YpOaHU3UPOBAHHBIX paiionax [1].

HeraruBHoe Bo3zelicTBUE Ha BOJHBIE D3KOCHCTEMBI YCHIIMBAETCA TAaKXKe MU CYET
U3MEHEHUSI THAPOJOTMYECKOro pexkuMa pek. M3-3a cokpallleHHs €CTECTBEHHOIO CTOKa H
yBEJIMYEHHUsI BOJI03a00pa Hapylraercss OalmaHc MEXIy HpPEeCHHIMH M COJICHBIMH BOJAMH, YTO
NPUBOAUT K HAKOIUIEHUIO 3arps3HSIONIMX BEIIECTB. B OTHeNbHBIX pailoHax HaOogaercs
MOBBIIICHNE KOHIEHTPAIMU TSDKENBIX METAIOB, YTO OKa3bIBaeT HEOJIAroNnpHusATHOE BIUSHHUE HA
BoJHYIO (uiopy u dayHy. Takue uM3MEeHEHHs TPeOYIOT NETalbHOTO aHAM3a W TOCTOSIHHOTO
MOHUTOPHUHTA JJIs1 BBIPAOOTKU 3(PPEKTUBHBIX Mep 0 YIYUIIeHHUIO KadecTBa BOBI [2].

I'MC sBnsieTcs MOIHBIM HHCTPYMEHTOM JJIsl aHAJIM3a, MOJIEIMPOBAHUS U BU3yalIU3allUU
JAHHBIX O COCTOSIHUM OKpYKallIled Cpelpl, BKJIIOYas KayecTBO BOJHBIX pecypcoB. B
COBPEMEHHBIX YCIIOBHUSX, KOTJIa aHTPOIIOTCHHOE BO3JCHCTBHE Ha MPUPOJHBIE BOJAHBIE OOBEKTHI
3HAYUTEIBHO YCHIIMIINCh, MOHUTOPUHT KauecTBa BOJIbI TPUOOpeTaeT 0co0yio BaXXKHOCTh. BoHbIe
pecypcsl IOJIBEPraroTCsl 3arps3HEHUIO BCIIEJACTBHE CEIbCKOXO3HCTBEHHOM N1€ATENbHOCTH,
MIPOMBIIIJICHHBIX BBIOPOCOB, KOMMYHAJIbHO-OBITOBBIX CTOKOB M KIMMAaTHUYECKUX H3MEHEHHI.
OnepaTuBHOE BBISBIECHUE 30H 3arpsA3HEHMs], aHAJIN3 JUHAMUKY U3MEHEHUH U MPOTHO3UPOBAaHUE
TaTbHEUIEro pa3BUTHUSA CUTYallMH TPEOYIOT KOMILJIEKCHOTO mojaxoza, B kotopom ['MC urpaer
KIIIOYEBYIO POJIb.



Ncnonb3oanne 'MC 11 nocTpoeHusl KapT KadecTBa BOJABI MO3BOJISIET MHTETPUPOBATH
pPa3HOPOJHbBIE JaHHBIE U3 PA3IMYHBIX HCTOYHUKOB, IPOBOJAUTH UX MPOCTPAHCTBEHHBIM aHAIU3 U
CO3/1aBaTh HAIJSIIHBIE KapTorpaguueckhe MaTepuanbl. OTH KapThl MOTYT BKJIIOYATh
MH(POPMAIIHUIO O XUMHUYECKOM COCTaBE BObI, YyDPOBHE MUHEPATU3ALIUN, MyTHOCTH, KOHLIEHTPAIIH
3arpsi3HAIOIIMX BELIECTB M APYrux mnokaszarensix. OgHum wu3 rnaBHbIXx npeumymiects [MIC
SBIISICTCS. BO3MOYKHOCTh ABTOMAaTH3UPOBAaHHON 00pabOTKH OOJBIIMX OOBEMOB JAHHBIX U HUX
BU3yalM3alusl B YIAOOHBIH (popme, 4TO 0OJerdyaeT aHalu3 M NPUHATHE PEIICHHH B 00JIaCTH
yIIpaBJIEHMs BOJHBIMU pecypcamu [3].

Baxubeim acnexktom B npuMeHeHuu [MC sBnsercs npuMeHeHHEe pa3iavydHbIX METOJOB
MHTEPHOJISIHNY, KOTOPBIE TMO3BOJISIOT 3alOJHATH MPOOEThl MEXAy TOYKAMU M3MEpPEHHH H
CO3/1aBaTh HEIMPEPBHIBHBIE IOBEPXHOCTH, OTPAKAIONIUE COCTOSHHUE BOJHBIX OOBEKTOB. B
pe3yibTare (GOPMHUPYIOTCS BBICOKOTOUHBIE KapThl, KOTOPHIE MOT'YT MCIIOJIb30BAaThCS B HAYYHBIX
UCCIIEIOBAHUAX, OKOJIOIMYECKOM MOHMTOPHMHIE, BOJOXO3AMCTBEHHOM  YIpPABIEHUU U
IIPUPOJTOOXPAHHON AEATEIBHOCTH.

B pabote [4] mns mocTpoeHHsT KapThl KadecTBa BOJbI JIEHMHrpajckoi oOmactu Obul
UCI0JIb30BaH MeTo Kpurusra, nmo3BoJstolMi BBIIOJHATE IPOCTPAHCTBEHHYIO MHTEPHOJIALUIO
3HAYeHUH 3arpsA3HAIONIMX BelecTB. B  pesynprare aHanu3a OBUTM  BBISBICHBI OYaru
AHTPOINIOTEHHOIO 3arpsA3HEHMs], COCPENOTOUYEHHBIE IMPEUMYIIECTBEHHO B OKPECTHOCTSAX M Ha
tepputopun Cankr-IlerepOypra. CormacHo pesynbrataMm MnpoO, B 3THX 30HaX OTMEYEHO
MIPEBBIIICHUE MPEIENbHO JOMYCTUMBIX KOHIICHTPALUH TSDKENBIX METAJUIOB U HE(PTENpPOIYKTOB,
YTO CBUJETEIBCTBYET O 3HAUUTEIILHOM TEXHOI'C€HHOM BJIMSHUU Ha BOJHbIE OOBEKTHI peruoHa. B
[5] Ob10 oTOOpano 96 mpod Boabl U3 peku Turp B mpenenax roponaa barmaa. O6pasiel ObLTH
MPOAHATU3UPOBAHBI JJIS1 OLCHKH (DU3MYECKHX M XMMHUYECKHX MapaMeTpPOB C HMCIIOJIb30BaHHEM
I'IC TtexHOonoruii M METOJOB IPOCTPAHCTBEHHOIO aHanu3a. l[lodydyeHHblE aHaJIUTHYECKUE
pe3yibTaThl TMOKa3ajdd TMOBBINICHHBIE KOHIIEHTPAIMM OOIIEro pacTBOPEHHOIO TBEPIOTO
BemecTBa (TDS), anekrponpoBoanoctu (EC), obmieit xxectkoctu, cynbdpatoB (SO4), XITOpUAOB
(Cl) u xenesa (Fe), 9To cBUAETENBCTBYET O JACTPalalliy KadecTBa BO/IBL.

Takum oOpasom, wucnonb3oBanue [WC s MmOCTpoeHUsT KapT KadyecTBO BOJBI
IIPECTABISIET IUPOKUHA CIEKTP BO3MOYKHOCTEW AJIs aHalM3a U OLIEHKM COCTOSIHUS BOJHBIX
00bekToB. B nanHO# pabote paccMaTpuBaroTcsi OCHOBHBIE dTanbl co3nanus ['MIC kapT kauecTBa
BOJbI, BKJIIOYasi cOOp M OOpabOTKYy JAaHHBIX, BBIOOp METOAA MHTEPIOJAUH U CO3JaHHE
TEMaTUYECKHX KapT, MpeIHa3HAYEHHBIX [UII MOHUTOPHHIA M YIPABICHHUS KauyeCTBOM BOJHBIX
pecypcos.

Bxoagnble 1aHHBIE U 00J1acTh HCCJICJ0BAHUA

Amynapes — KpynHeiimas peka B 6acceifHe Apaibckoro Mopsi. B mpupoaHbIX ycnoBHUsX
€€ BOJIbI OTHOCHIIUCH K THAPOKapOOHATHOMY Kiaccy ¢ Munepanuzanuei 0,3-0,5 r/nv’. OfHAKO ¢
pPOCTOM aHTPOTIOTEHHOW Harpy3kd, yBEJIHMUYEHHEM BoJ03a0opa M cOPOCOB, HEOUMIIEHHBIX
KOJUIEKTOPHO-APEHAKHBIX BOJ] KAUECTBO PEUHOM BOJIbI 3HAUUTEIBHO YXyALUIWIOCh. B HacTosee
BpeMsi XMMHYECKMH cOcTaB BOJbl B AMynappb€ BO MHOIOM OIIPENENSIETCS 3arps3HEHHEM,
MOCTYNAIOIIUM C CEJIbCKOXO3AHCTBEHHBIMH CTOKaMu C Teppuropun TypkmMeHUCTaHAa U
VY36ekucrana [1].

B pamkax mgaHHOTO HccieqoBaHUs ObLTM KCIOJB30BAaHBI MOKAa3aTeNH KauecTBa BOJBI,
BKJIIOYAsl KOHILIEHTPALIUK CIIEAYIOMINX XUMHUUECKUX 351eMeHTOB u coeauHeHuii: HCOs;, Cl, SOy,
Ca, Mg, Na+K, koTopble NOJIy4eHbI C THAPONOCTOB, PACHOJIOKEHHBIX BAOJb pycia AMyAapbu:



Kemud, Artamypar, Typkmenana®, Hapran-Ara, Kunuak, Caman6aiti m Taxumaram (puc. 1).
[Tepron 00pabOTKHM TaHHBIX OXBATHIBAET exKeMecsyHble AaHHble 1991-2022 rr., 4TO MO3BOJIAET
MPOBECTH JOJTOBPEMEHHBIN aHaau3 JWHAMMKH W3MEHEHHs] XMMHUYECKOIO COCTaBa BOJBI B
Awmynapee. B nanHOii paboTe Oblla MOCTaBieHA 3ajJadya MPOUHTEPIIOIHPOBATH MECSYHBIC
nannblie B ['YIC 1 co3panus HarJIgHBIX KapT, OTPAXKAIOIIHUX MECSYHYIO U CE30HHYIO TMHAMUKY
MU3MEHEHMSI KaueCTBa BOJIBI.
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Puc. 1. Obracms uccreoosanus

Metoa ucciaeroBaHus

Jlnst co3panusl KapT KadyecTBa BOJBI BAOJbL pyciia peku AMyJapbs MPUMEHSIICS METOJ
HUHTEPHOJISIIIUU. DTOT METOJ] MO3BOJISIET MPOTHO3UPOBATH 3HAUYEHUS B TOUYKAX, IJI€ OTCYTCTBYIOT
W3MEpEHHBIC JaHHbIE, Ha OCHOBE WMEIIUXcS HabmoaeHuit. MWHTeprmonsmus MmUpPOKO
WCIIOJIL3YETCS JUIsl OIICHKH HEU3BECTHBIX 3HAYCHUIN reorpapuuecKux XapaKTePUCTHK, TAKUX KaK
penbed, KoJMyecTBa 0CaIKOB, TEMIIepaTypa, KOHIICHTPAIMS XUMHUECKUX JJIEMEHTOB H YPOBEHb
myma [7].

B pesynbpTare aHanm3a pa3IUYHBIX METOJIOB MHTEPMOJSIUU OBLIO MPHUHSITO PEIICHHE
MCIO0JIb30BaTh MEeTO 0OpaTHOTO B3BelleHHOTO pacctosHus (Inverse Distance Weighting, IDW),
KOTOPBIN B HAIIIEM CITy4ae OKa3aJics HanOoJiee TOIXOAAIUM I JaHHOW 3a1auu.

Meton IDW ocHOBaH Ha MPEIONI0KEHUH, YTO OMMKANIIINE TOUKA UMEIOT 0OJIee CXOKHE
XapaKTEepPUCTHKU, 4YeM yJaleHHble Jpyr oT jpyra. Jljis NpOrHO3UPOBAHHMS 3HAYEHUS B
HEU3BECTHON TOUYKE OH HCIIOJIb3yeT MHPOPMAIIUIO U3 OKPYKAIOIIUX U3MEPEHHBIX TOUEK, TPHUEM
BIIUSIHUE 3TUX 3HAYCHUI 3aBUCHUT OT PACCTOSHUS: YeM OJIKe M3MEpPEeHHAs TOUKa, TeM OOoJbllee
BJIMSIHME OHA OKa3bIBACT HA KOHEYHBIN Pe3yJbTar.

[Mpuamun padoter Metona IDW 3akmiodaercs B TOM, YTO KaKaash M3MEpPEHHAs TOYKa
BJIMSET B pacyeT 3HAYEHUS B HEHU3BECTHOW TOUKE, MPUYEM HTO BIMSHUE YMEHBILIAETCS C
YBEIIMYEHUEM PACCTOSIHUA. TakuM 00pa3oM, TOUKH, PACIIOIOKEHHBIE OMMKe MUMEIOT OOJBIINI



BECOBOM KO3(pOUIMEHT, 4YeM yhaleHHble. BecoBoil KO3(QUIMEHT HM3MEpEeHHbIX 3HAuYCHHM
CHIDKAETCS NPOTOPIMOHATIBHO PACCTOSHHUIO, YTO W OTpa)kKaeT Ha3BaHHE MeToAa — oOparHoe
B3BEILIEHHOE paccTosiHueE [§].

Pe3yabTaThl M X 00Cy:KIeHHE

Jliis aHanu3a M3MEHEHUH KadecTBa BOJIBI [0 KapTaM PaCCMOTPHM JIUHAMUKY XUMUYECKUX
nokasareneit 3a 1991, 2001, 2011 u 2021 roasl B AekagHOM pa3pese.
Oouwguit mpeno kauecmea 600l
Ha npotsoxerun 30 net HabIIOAAIOTCS CIEAYIOINE U3MEHEHUS:
1. VYBenuueHue WM CHW)KEHUE KOHIICHTPALUHU OMPENICIICHHBIX BEIIECTB B 3aBUCUMOCTHU
OT C€30Ha U peruoHa
2. JluHaMuKa MHUHEpaU3allid, OTPaKaoIIast OOIINIA COJIEBOM COCTaB BOIbBI
3. BnusHHME MPUPOTHBIX U AHTPOIIOTCHHBIX (PAKTOPOB HA XUMHUUECKUX COCTAB BOJIbI
AHanu3 no 0CHOGHBIM NOKA3AMENAM
1. Kanwruii (Ca)
— B 1991 r. ypoBenr Ca ObUI OTHOCHTEIBHO CTaOWIBHBIM, C HE3HAUUTEIHLHBIMHU
CE30HHBIMHU KOJICOAaHUSMU
— k 2001 r. Habmromaercs yBenuueHue KOHIeHTparmu Ca B 3UMHHA M OCEHHUH
MIEPUO/IbI, YTO MOKET OBITh CBSA3aHO C H3MEHEHHUEM THIPOJIOTHUECKOTO PeKUMa
— B 2011 r. ypoBens Ca MOCTENIEHHO CHIXKAETCSI, 0COOCHHO JIETOM
— B 2021 r. xonnentpamnus Ca ocraercs Ha ypoBHe 2011 1., HO ¢ HEOONBIIUMU
CE30HHBIMU KOJICOAHUSIMHU.
2. Xnopunsi (Cl)
— B 1991 r. konnenTpanus Cl 6p1a HA MUHUMAaTHFHOM YPOBHE
— k2001 r. pukcupyercs poct Cl, 0cOOEHHO B JIETHHI U OCEHHHI IEPUOIBI
— B 2011 r. conepxanne Cl HECKOIBKO CTaOMIIN3UPOBATIOCH
— B 2021 r. Cl zeMoHCTpHUpYyeT CE30HHBIE KOJIEOAHUS, HO OCTAETCS BBIIIEC YPOBHS
1991 r.
3. Tuapoxap6onatsl (HCO3)
— B 1991 r. ypoBens HCO3 ObUT OTHOCUTENEHO HU3KUM U CTAOMITHHBIM
— B 2001 r. HaOmoaeTCS MMOBBINIEHNE, 0COOCHHO B 3UMHUU MEPUOT
— B 2011 r xonuentpauusa HCO3 cHmkaercs, HO octaercs Bblle, 4yeM B 1991 1.
— B 2021 r. HaOmomaercs crabunusanus KoHueHtpauu HCO; k cpeaHum
3HAYEHUAM, XapakTepHbIM U1 2001 r.
4. Marnuit (Mg)
— B 1991 r. koHuentpamus Mg Oblla HU3KOH, C HEOONBIIMMH CE30HHBIMHU
KoJeOaHUsAMHU
— B 2001 r. HaOmoaeTCs POCT B JIETHUHN U OCCHHUN TIEPHUO/IBI
— B 2011 r. ypoBenb Mg ocTtaercsi BBICOKMM, HO €r0 KOJIeOaHUSI CTAHOBSTCS MEHEE
BBIPAKEHHBIMHU
— B 2021 r. otMeuaeTcst HeO0IbIIOE CHIDKEHHE Mg B 3UMHMIA U BECEHHUI CE30HbI
5. Harpuii u xanuii (Na+K)
— B 1991 r. ypoBens Na+K 6511 cTaOMIBHBIM
— B 2001 r. HaOxrOAETCA POCT, 0COOCHHO B 3UMHUI TEPUOA



— B 2011 r. pukcupyercs HeGonpioe cumxenne Na+K
— B 2021 r. ypoBenb Na+K ocraercst crabuiIbHBIM, HO BbIIIE, 4eM B 1991 1.
6. Cynbdatsr (SO4)
- B 1991 r. ypoBenb SO4 ObLT OTHOCUTEIBHO HU3KUM
- B 2001 r. xonnentpauus SO, Bo3pociia B JIETHUN U OCEHHUI MEPUOIbI
- B 2011 r. konnenrpauus SO4 CTAOUIN3NPOBAIIACH, HO UX YPOBEHB OCTAJICS BBIIIE,
gem B 1991 1.
- B 2021 r. ¢pukcupyercs: He3HAUUTEIbHOE CHIDKEHHE 1o cpaBHeHuto ¢ 2011 r., HO
YPOBEHb OCTAETCS BBICOKMM
7. Munepanuzanus
— B 1991 r. MmuHepanu3zaius Bosl OblJIa HA MUHUMAJIbHOM YPOBHE
— B 2001 r. pukcupyercs ee pocT, 0COOCHHO JIETOM U OCEHBIO
— B 2011 r. naOmomaercs MUK MUHEPAIM3ALUU, KOTOPBIM 3aTeéM MOCTEIEHHO
CHIDKAETCS
— B 2021 r. ypoBeHb MHUHEpAIN3ALUN CTAOWIM3HPYETCS, HO OCTACTCS BBIIIE
3HaueHuy 1991 r.

OnHuM U3 3HAYUMBIX AHTPOIOTCHHBIX (PAaKTOPOB, BIUSIOMIMX HAa XUMHYECKUH COCTaB
BOJIbI, SBIISIETCSI COPOC KOJUIEKTOPHO-APEHAXKHBIX BOJ B PEKU. B TaHHOM KOHTEKCTE OCHOBHBIE
UCTOYHUKH TaKUX COPOCOB BKIIOYAIOT KOJUIEKTOPHO-APEHAXKHBIE BOJBI, IMOCTYIAIOLINE CO
croponsl Typkmenucrana, copocel u3 Kamkanapeunckoi, CypxannapbuHckoil u Byxapckoit
oOmacteil Y30ekucraHa. DTH BOJbI, KaK IPaBWIO, COJAEP>KAT MOBBIIIEHHBbIE KOHIEHTPAIUU
COJIeH, MUHEPaJIbHBIX BELIECTBA M arpOXUMHUKATOB (YZ0OpPEHMA, TECTUIIM/IOB), UCTIOIb3YEMBIX B
CEJIbCKOM XO03sicTBe. VX mmonaganue B peKy IPUBOIUT K IOBBILICHUI0 MUHEPAIU3ALUU BOJBI,
U3MEHEHUIO COOTHOLIECHUS HOHOB B BOJE, YXYALICHHUIO KayecTBa BOJHBIX PECYpPCOB s
IIATHEBOT'O U CEJILCKOXO3SMCTBEHHOTO UCIIOJIb30BAHUS.
BecHoii HaOmonaercs M3MEHEHHE MHHEPAJIM3AIMK BOJIBI, CBSI3aHHOE C JICATEILHOCTHIO
TysaMyroHckoro ruzpoysna. OCHOBHbIE TPUUUHBI:
1. BecenHwmii MaBoJOK MPUHOCUT C COOON 3HAYUTENHFHOE KOJIMYECTBO PACTBOPEHHBIX U
B3BCILICHHBIX BEILIECTB;
2. lloBblmieHHass »9po3Msl IOYBEHHBIX ITOBEPXHOCTEW MPUBOAUT K YBEIUYECHHIO
COJIepKaHUsl OPraHUYECKUX U HEOPraHUYECKUX BELIECTB B BOJIE;
3. Perynupyroiee BAMSHUE THAPOY3Ja MPUBOAUT K HEPABHOMEPHOMY PACIIPEAEIEHUIO
COJIEW M XMMUYECKUX HJIEMEHTOB I10 Pa3HbIM y4aCTKaM PEKH.
Taxum 06pa3oM, aHTPONIOTeHHAsL HATPYy3Ka B BUJE cOpOCa KOJIEKTOPHO-IPEHAXHBIX BO/I,
a Ttakke cOpocoB u3 Kamkanapeunckot, CypxaHmapbuHcKodl M bByxapckoit obnacteit u
perynupoBaHue CcToka TysaMyHOHCKOrO THAPOY3JIa, OKa3blBACT KOMILIEKCHOE BIMSHUE HA
XUMUYECKUN COCTaB BOJBI, IPUBOJAS K W3MEHECHHIO MHUHEPAIM3ALUU, U3MEHEHHI0 HOHHOIO
COCTaBa ¥ yXyILIECHUIO Ka4eCTBA BOJHBIX PECYPCOB.
Hwmwxke B kadecTBe mpuMepa NpeACTaBIeHA BHU3yallM3allusi KayecTBa BOJbI B OacceiiHe
AMynappu 10 c€30HaM (3UMa-BECHA-JIETO-OCEHB).
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Peanuzanuns

[Momyuennsie [MC-xapThl UWHTETpUpOBaHBI B 0a3y 3HaHuii «KauecTBO BOABI B
HentpansHoit A3un» (http://cawater-info.net/water quality in ca/index.htm) (puc. 2).

Jis storo ¢ wucmosp3oBaHueM TexHoJoruu JSON ObuT cOo3JaH CKPHUINT, BBIBOISIIUI
KapThl Ais BeimeykasaHHbix coenunenuit (HCO;, CL, SO4, Ca, Mg, Na+K, Munepanuzanusi) mo
rogam u mecsauam (puc. 3) B BUJE YMEHBIICHHBIX U300pakeHuit (mpeBbio). [anepes mo3possier
CpaBHUBATh JIOObIe JaHHbIE MO JOOBIM rogam (puc. 4). Ilpu HaxaTuu Ha TPEBBIO KapTa
BBIBOJIUTCS B MTOJIHOM paszmepe (puc. 5).
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Puc. 3. Cnucox I'HC-kapm no xumuueckum d1eMeHmam u coOeOUHeHUsm

KauecTBO Bogkl B 6acceinHe peku Amyaapeu: TMC-kapTel
Baza auannd «KauecTao poawe
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Puc. 5. Veenuuennwiii 6uo xapmol
3akiloueHue

B nannom uccnenoBanuu nposeneH ['MIC-MOHUTOPHHI MOKa3aTesell KauecTBa BOABI IO
XUMUYEeCKUM 3eMeHTaM u coequnenusm: HCOs, Cl, SO4, Ca, Mg, Na+K, KkoTopble MOJIy4eHbl ¢
THJIPONIOCTOB, PACHOJIOKEHHBIX BAOJb pycia peku Amynapes: Kenmud, Aramypat, Typkmenanao,
Hapran-Ara, Kumuak, Caman6aii u Taxumaram. Ilepuon oOpabGOTKM [aHHBIX OXBaTHIBACT
exxeMmecauHble qaHHble 1991-2022 rr.

Amnanu3 npoBoawica B nmporpaMMmHoM obecnieueHnn ArcGIS ¢ ncnonpzoBaHreM MeToAa
uHTepnoyauu  IDW,  KOTOpBIi MO3BOJIMII  OLEHUTH MPOCTPAHCTBEHHOE PpaCHpPENCIICHUE
KOHLIEHTpAaLUH XUMHUYECKUX 3JIEMEHTOB Ha OCHOBE UMEIOIINXCS JAHHBIX.

B pe3synbrare mocTpoeHs! KapThl, 0TOOpaXKAIOILINE eKEMECIUHbIC U CE30HHBIC U3MEHEHUS
KauecTBa BOJIBI.

Ha ocnoBe nosyueHHsix ['MIC-kapT MOKHO JETaqbHO NPOAHAIM3HPOBATH JUHAMHUKY
U3MEHEHUS COACpKaHUSI XMMUYECKHX JIEMEHTOB B BOJE. IIpocTpaHCTBEHHOE M BpPEMEHHOE
pacnpeeneHne KOHIEHTPalui 03BOJISET:

1. BpISIBUTH TpeHABl MU3MEHEHMS — OIPENEIUT YBEJIWYEHHE WM CHUKEHHUE COACp KaHUS

OTJENBHBIX 3JIEMEHTOB B 3aBUCUMOCTH OT NE€PH0/1a HAOIIOICHUS

2. OrmpenenuTh 30HbI HAaUOOJBIINX WU3MEHEHUH — BBIIENUTH OOJIACTH, TJ€ KOHIEHTpAaIUu

BEIIIECTB IpeTepresn Hauboiee 3HaYNTeIbHbIE KOJIeOaHus

3. CpaBHHUTH CE30HHBIE U MHOTOJICTHHE KOJIeOaHHs — MPOAHATU3UPOBATh, KaK COAEpIKaHUe
XMUMHMUYECKUX 3JIEMEHTOB U3MEHSIOTCS B 3aBUCMMOCTH OT BPEMEHH I'0Jla B AOJITOCPOYHOM
MIEPCIIEKTUBE



4. OueHUTHh BIUSHHE MPUPOJHBIX M AHTPOINOTEHHBIX (AKTOPOB — OMPEICTUTh, KaKue
YYacCTKH BOJIOEMa IIOJIBEPraloTcsi HanOOJbIIEMY BO3JCHCTBUIO H3-32 KIMMATHYECKUX
M3MEHEHHH, X03HCTBEHHOM NEeSTeIbHOCTH WK APYTHX (PaKTOPOB

5. IlocTtpouTh mNPOTrHO3bI — HCIOJB3YS JAHHbIE MPOLUIBIX JIET, CIPOTHO3UPOBATH
JaJIbHEHNIIee U3MEHEHHS Ka4€CTBA BOABI U BO3MOKHBIE PUCKU
Takum obOpazom, ['MC-kapTbl TO3BOJSIOT HArJMAAHO TNPEACTABUTH HM3MEHEHUS

XMMHUYECKOTO COCTaBa BOJbI, BBIABUTH KIIIOUEBBIC 3aKOHOMEPHOCTM U  HCIIOJIb30BATh
MOIy4CHHYIO MH()OPMAIIUIO ISl IPUHSTHS YIPABICHUECKUX PELIICHUH.
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