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AHHOTanus. B crarbe mpeacrtaBieH MOAXOA K NOCTPOEHUIO KapT KadecTBa
BOJBI BIOJIb pycia peku AMyJapbsi C MCIOJb30BAHHUEM T€OMH(POPMAIIMOHHBIX
texHosorui (I'MC). Onucanel KiIt0YEBbIE 3Tanbl 00paOOTKU MPOCTPAHCTBEHHBIX
JaHHBIX: reorpaguyeckas MpUBS3Ka HaOIIOICHUH, MOJTOTOBKA
Kaprorpaguyeckoi 0a3bpl U BbIOOp MeToJa MHTepHoisuuu. B Xxone anamuza
OBUTH TIPOTECTHPOBAHBI pa3iuvHble MeTonbl, Bkimouas Kriging (Kpurwsr),
Spline (Cmnaitn), Natural Neighbor (EctectBennsiii okpectHocth) u IDW
(Ob6patHOro B3BELIEHHOTO paccTosiHUs). Ha OCHOBE CpaBHUTENBHOIO aHaIM3a
nokazaHo, yrto wmeton IDW oOecrneunBaeTr HaWIy4llyl0 JIOCTOBEPHOCTD
pE3yJIbTATOB B YCJOBHUSIX JIMHEHHOTO pa3MEIIeHHs TOYEK BIOJb PEKU U
HEJI0OCTaTOYHOCTU JaHHBIX. [IpeacTaBieHHbINH MOAX0 A MO3BOIMII CO3JaTh KapThl,
OTpakarolue MPOCTPAHCTBEHHOE paclipesielieHne MoKa3aTenell KauecTBa BObI
U JUHAMUKY UX U3MEHEHUS.

BBenenue

I'MC npeactaBisitoT coOOW YHUBEpCAIbHbI MHCTPYMEHT s cOopa,
XpaHEHHUs, aHallM3a M BU3yaJU3allud MPOCTPAHCTBEHHBIX AaHHBIX. B oOmactu
BoAHBIX pecypcoB ['MC TexHonorum Haxonar Bcé 0oliee MHUPOKOE MPUMEHEHHE,
MO3BOJISII CUCTEMATU3UPOBATh PA3HOPOJHYI0 HHPOpMauui0 U 3PEHEKTUBHO
MpeACTaBIATh €€ B BUJle KapTorpaduueckux moaeneil. OcoOeHHO aKTyalbHbIM
apisieTcss ucnonb3oBanue ['MIC mpu aHanm3e KayeCTBEHHBIX XAPAKTEPUCTUK
BOJHBIX OOBEKTOB, IJi€ MPOCTPAHCTBEHHAs JETAM3alUsl UIPAET KIIOUYEBYIO
pOJIb I OLIEHKM TEKYIIETrO COCTOSIHHS W BBISBICHUS TEHACHLMN W3MEHEHHUS
cocTaBa W pacIpeiejcHHs MoKas3areseii kauecTsa Bojbl [1].

Opgnum u3 HaubOosee 3(PdexTuBHbIX HampasieHuil npumenenus [MC
SABJISAETCS IOCTPOCHUE TEMAaTUUYECKUX KapT KadyecTBa BOJbI, OCHOBAHHBIX Ha
JAHHBIX TMOJEBbIX HaOmoAeHuil. Takue KapTbl TMO3BOJIAIOT HE TOJIBKO
BU3YaJIIM3UPOBATh PACIPEACIICHUE XUMHUYECKUX ITOKAa3aTelen BAOJIb PyCcila PeKH,
HO W  IPOBOJWUTH  IPOCTPAHCTBEHHO-BPEMEHHOM  aHAIM3,  BBIABISS
3aKOHOMEPHOCTHU U YYaCTKU C AaHOMAJIbHBIMU XapaKTEPUCTUKAMU 110 CPABHEHUIO
¢ HaOmonaembiMu JaHHbIMU. Hcnonbs3oBanne I'MC nns mpocTpaHCTBEHHOIO



aHanmuza obecreunBaeT (PPeKTHBHOE OOBEAMHECHHE M CPAaBHECHHE JaHHBIX 3a
pa3Hble TEPHOJBI, YTO TO3BOJSET OTCICKUWBATh JIHUHAMHKY HW3MCHCHHU,
BBISIBIISITh  YCTOWYMBBIC TEHICHIIMM W TOJACPKUBATh TPUHATHEC HAYIHO
000CHOBAHHBIX PEIICHUN B 00JIACTH BOJHBIX PECYPCOB BOAHBIMH PECYPCAMH.

KntoueBpim  3Tanmom npu mnoctpoenun kapt B [UC gBusercs
WHTEPNOJAIMA — TPOLECC ONpEACNICHUs] 3HAYEHWW T[OoKas3aTeled B
MPOMEKYTOUYHBIX TOUYKAX Ha OCHOBE M3BECTHBIX 3HAYEHUN B HAOIIOAATEIBHBIX
MyHKTaX. OTO OCOOEHHO BaXHO TMpH paboTe C HEPEeryIsipHOM WIH
OTpaHUYEHHOU ceTbio HaOmogeHuil. Cpean Haubolee pacHpoCTPaHEHHBIX
METOJI0OB MHTEPIOSAIMUA B 3a/layaX aHaliu3a KayecTBa BOJIbI SIBJISIIOTCS METOJ
IDW [2] u Kpurunra [3], KoTOpbIe IO3BOJIAIOT MOJYYHUTh HEIMPEPHIBHBIC
MMOBEPXHOCTHU 3HAYEHUM C BBICOKOW CTEMEHBIO JOCTOBEPHOCTH.

[IpuMepbl yCHENIHOTO HWCMOJIb30BaHUS HHTEPIOSIUN BCTPEYAIOTCS B
psille peruoHaNbHBIX HccienoBaHuM. Tak, mpu aHanmu3ze pexku Turp B depre
ropoga bargag ObulO  BBIMOJHEHO MOPOCTPAHCTBEHHOE MOJICIUPOBAHUE
pacrpeielieHuss OCHOBHBIX (DU3UKO-XMMHYECKUX IOKa3aTeleid Ha OCHOBE
naHHbIX U3 96 mpo6. B pesymnbpraTe yaanoch BH3yaldbHO OTPa3UTh YYaCTKU C
pPa3IUYHbIM YpOBHEM KOHIICHTpAI[UU PacTBOPEHHBIX BEILIECTB,
ANEKTPONPOBOJHOCTA M Apyrux  mnapameTpoB. [lomoOuble  paboTHI
JEMOHCTPUPYIOT BBICOKYIO 3()PEKTUBHOCTh T'€OMH(OPMALIMOHHOTO MOJX0J1a
IpHU aHAJIM3e TUAPOXUMUYECKUX JaHHbIX [4]. B pabore [5] mns mocTpoeHws
KapThl KayecTBa BOJbl JIeHMHTpaJckoil o001acTH ObUT HKCHOJIB30BaH METOJ
Kpurunra, mno3BOJSIOMIMI BBINOJHATH MPOCTPAHCTBEHHYID HWHTEPIOJISIIUIO
3HAUEHUI 3arpsA3HSAIOMMNX BeliecTB. B pe3ynbraTe aHanm3a ObUIM BBISIBICHBI
oyard aHTPOIOT€HHOTO 3arpsi3HEHHs, COCPEIOTOYEHHBIE MPEUMYIIECTBEHHO B
okpecTHOCTsIX M Ha Tepputopuu Cankrt-IlerepOypra. CornacHo pe3ynbTaTaM
npoO, B O3TUX 30HAX OTMEUYEHO [MPEBBIIMICHUE MPEAETBHO JOMYCTUMBIX
KOHIIEHTpAINi THKETBIX METAJIOB U HEPTEMPOTYKTOB, YTO CBUIETEIBCTBYET O
3HAYUTEILHOM T€XHOT€HHOM BIIMSIHUU HA BOJHBIE OOBEKTHI PETHOHA.

JlanHoe uccienoBanue nocpsiieHo npuMmeHeHuto ['MC texHomoru s
MOCTPOEHUSI TTPOCTPAHCTBEHHO-BPEMEHHBIX KapT KadecTBa BOJIBI BIOJIb pycia
pekun Amypnapes (tepputopun TypkmeHucTaHa u Y30ekuctaHa). OCHOBHOE
BHUMAaHHME yJIEJICHO BBIOOpY U  peaju3alldd METOoJla HMHTEPIOJISAINH,
OpraHu3alliyi BXOJHBIX JIAHHBIX, a TaKXe€ CO3/IaHUI0 KapT, OTPAKAIOIMIMNX
CE30HHYIO  JMHAMHMKY  XHMHYECKOro  coctaBa  Bojabl.  [lojmyueHHbIE
KapTorpaguyeckue MaTepHalIbl MOTYT OBITh MCIIOJB30BAHBI JUIS ITOCEAYIOIIETO
MIPOCTPAHCTBEHHOTO aHaju3a, CPAaBHEHHUS BPEMEHHBIX U TEPPUTOPUATHHBIX
W3MEHEHHUH, a TaK)Ke MPOBEJCHUS HaYYHBIX U MPUKIAIHBIX UCCIICIOBAHUMN.



Oo0aacThb HCCJICA0BAHHNA U BXOJAHbIC JaHHBIC

AMynapbs — KpynHeimas peka B OacceiiHe Apanbckoro mopsa. B
MPUPOJIHBIX YCIIOBUSX €€ BOJbl OTHOCWIHCH K THAPOKAPOOHATHOMY KJIacCy C
muHepamzanueit 0,3-0,5 r/am®. OnHako ¢ POCTOM aHTPONOT€HHOM HArpy3KH,
yBEIIMYEHUEM BO103a00pa U cOPOCOB, HEOUHUIIEHHBIX KOJUIEKTOPHO-IPEHAKHBIX
BOJI Ka4€CTBO PEYHON BOJBI 3HAUMUTENBHO YXYAIIWIOCh. B HacTodiee Bpems
XUMUYECKUIl cocTaB BOJAbl B AMyJappe BO MHOIOM  OIpEJemseTcs
3arps3HEHUEM, TMOCTYMAIONIUM C  CEIbCKOXO3SMCTBEHHBIMU CTOKAMH C
tepputopun TypkMeHHCcTaHa U Y30ekucTaHa [6].

JInst naHHOTrO MCciieoBaHusl ObLIM MCIOJIb30BaHbl MOKA3aTEIN KayecTBa
BOJbI, BKJIIOYAsi KOHIEHTPALMU CIECAYIOIINX XUMHUYECKHX DJIEMEHTOB W
coemqunennii: HCOjz; CI, SO, Ca, Mg, Na+K, koropble mOIydeHBI C
TUAPOIIOCTOB, PACIOIOKEHHBIX BAONL pycia Amynapeu: Kenud, Artamypar,
Typkmenana0, Jlapran-Arta, Kunuak, Caman0ait u Taxuartam (puc. 1). Ilepuon
00pabOTKH JaHHBIX OXBaThIBACT eKeMmecsuHble maHHble 1991-2022 rr., uro
MO3BOJIIET MPOBECTH JIOJITOBPEMEHHBIM aHaNM3 JAUHAMUKKA W3MEHEHUS
XUMHUYECKOTO COCTaBa BOJIbI B AMYyJaphe.
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Puc. 1. Obracmos uccredosanus



MeTtoa uccjaeaoBaHud

[IpocTpaHCTBEHHAS MPUBSI3Ka MyHKTOB HAOIIOJACHUI OblJIa BEITIOJIHEHA 110
reorpauIecKuM KOOPJIMHATAM C UCTIOJIb30BaHUEM KapTOTpa(uuecKoi OCHOBHI.
O6paboTka ¥ BHU3yalM3alusl JaHHBIX MpoBoauiack B cpene ArcGIS. Jlns
MOCTPOCHUSI HETPEPBIBHBIX IMOBEPXHOCTEH  pACTpeNecHUs IOKa3aTeNeH
MCIOJIB30BAIACH MPOTIEAYPa IPOCTPAHCTBEHHON HHTEPITOJISITHIH.

Ha mnpensapurenbHOM »5Tame ObUIM PACCMOTPEHBI YEThIPE METOJIA
WUHTEPIOJIAINY, JIOCTYITHBIC B CTAaHAAPTHBIX HHCTpyMeHTax ArcGIS [7]:

1. Meton KpuruHra — reocTaTUCTHYECKHA METOJ, YYWUTHIBAKOIIHN
MPOCTPAHCTBEHHYIO aBTOKOPPEISIIIMI0 M 00ECIEUYMBAIONINNA  CIJIaKUBaHUE
JNaHHBIX. [1OoaXOAUT i CIOXKHBIX MOAEIeH, HO TpeOyeT TOYHOW HACTPOMKH
BapuorpaMMbl M YacTO TMEPEYCPEAHSCT 3HAYCHUS TMPU PEIKOU CEeTH
HaOJIIOICHUH.

2. Meton CmaiiHoB [8] — MeTOX CriiakWMBarolIeld HHTEPIOJISAINH,
CO3JIAfOIINH HENpPephIBHBIC IIaBHBIC MOBEpXHOCTH. OOecreunBacT BU3YyaIbHO-
MOHATHBIC PE3yJbTaThl, OJHAKO MOXXET BBOJIUTH apTe(akThl NMPH HATAIUU
PE3KHUX TPAJUCHTOB B JIAHHBIX.

3. Meton IDW  (Inverse Distance Weighting) - wmeTon,
Hpennonarafomnﬁ, 4TO BJIMAHHUC HM3BCCTHBIX TOYCK HA MHMHTCPIIOIHPYCMOC
3HauYe€HHWE OOPaTHO MPOMOPIMOHATILHO PACCTOSIHUIO 10 3TUX TOYeK. [IpocT B
MIPUMEHEHUH, CTAOWJIEH NpHU JMHEHHOW CTPYKTYpE HAHHBIX M oOecreyuBaeT
peaTucTUYHOE OTOOpaKEHUE pacipeeeHrs 3HaYCHUN.

4, Meton EcrectBeHHON OKpecTHOCTH [9] — MeTON WHTEPHOJSINUH,
OCHOBAaHHBIN Ha anroputMe BOpOHOTO M y4MTHIBAIOIIMI Onmkalmux cocenen
no muomanan. OH [naér Tiajgkue, JIOKaJbHO aJlallTUBHBIE IOBEPXHOCTU H
MUHUMU3HPYET MEPEOLECHKY U HEOOIEHKY 3HAUYEHUM, OCOOEHHO B 00JIACTAX C
HEPAaBHOMEpPHBIM pacmpeneneHueM Touyek. OAHaKo ero HCIoJIb30BaHUE
OTPAaHUYEHO HEBO3MOXKHOCTBIO JSKCTPANOISUMUA 3a TMpeAeiaMyd BHEIIHETO
KOHTYpa TOYEK.

ITocne cpaBHUTENBHOTO aHAIM3a pe3yJNbTAaTOB (IO  BU3YaJIbHOMU
YUTAEMOCTH, OTCYTCTBHUIO PE3KUX apTe(akToB, BOCIPOU3BOAUMOCTH TCHICHIIUM
U COOTHOUIEHUID C pEAIbHBIMU JaHHBIMHU) OBLJIO MPHUHSITO pELICHHE
ucrnonb3oBaTh Meton IDW. OH mpoaeMoHCTpupoBan Oosiee CTaOWIBHYIO H
MHTEPIPETUPYEMYIO KapTUHY paclpeliesieHHs] 3HAYEHUN, OCOOEHHO C Y4ETOM
OTPAaHMYECHHOTO  KOJWYECTBA  HAONIOMATENBbHBIX  TOYEK W JIMHEWHOMU
NPOTS)KEHHOCTH.



PesyabraTsl

Pe3ynbTaThl  AAQHHOTO  WCCIEAOBaHUS  MOATBEPXKAAIOT  BBICOKYIO
s exktruBHOCT, uUcnonb3oBaHuss [MC namga  nmpocTpaHCTBEHHOrO — aHaM3a
MoKaszaTejel KauecTBa BOJBI BIOJIb pycia pek. B uwacTHOCTH, mMpUMEHEHHBIC
uHCTpYMEHTH ArcGIS mo3BOJMIM HE TOJBKO CTPYKTYpUPOBATh M OTOOPA3UThH
MHOTOJICTHHE JaHHBIE, HO M BBINOJHUTh CPAaBHEHHE PA3JIUYHBIX METOJIOB
UHTEPNOJSIIMA ~ JJIi  TOCTPOCHHUS  HEMPEPBIBHBIX  MPOCTPAHCTBEHHBIX
MMOBEPXHOCTEM.

l'eoepaghuueckasn npueaska oannwvix. Bece ruponocTsl, rae IpOBOAWINCH
3aMepbl, OBLIM TOYHO TMpHUBsI3aHbl K KoopaumHaTam B cucteme WGS 84. Ha
OCHOBE 3THX TO4YEK Obla cO3JaHa IPOCTPAHCTBEHHAas 0asza, B KOTOPYIO
WHTETPUPOBAHbl JaHHbIC [0 TOJaM, Ce30HaM H MecanaM. Mcnosb3oBaHue
unctpymertoB XY Table to Point [10] u Join by Attributes [11] mo3BoimiIO
aBTOMAaTHYECKU 00bEINHUTH JaHHbIE B equnyto [ MC-monaens.

Ananuz memoooe ummepnonayuu. Jns TreHepauuu HENPEPBIBHBIX
MPOCTPAHCTBEHHBIX  MOBEPXHOCTEM MO  JUCKPETHBIM  JAaHHBIM  ObUIH
anpoOUpPOBaHbI CIAEAYIONIUE METOAbI HHTEPIOJISIUU:

1. Memoo Kpueunea. HecMoTpsi Ha MIMPOKYIO pacpOCTPaHEHHOCTH B
F€OCTaTUCTUKE, METOJI IIOKazajdl HEYAOBICTBOPUTEIbHBIE pE3YyJIbTaThl B
YCIIOBUSAX JIMHEHMHOTO pa3MEIIeHUs] TOYEK BIIOJb pycia peku. Meron okazaics
YyBCTBUTEJBHBIM K IapaMeTpaM MOJEIW U TpeOoBaad CI0XHONW HACTPOMKH
(GYHKIMM  TPOCTPAHCTBEHHOTO CIJIAXKHMBAHHS, a TakKe TIOKa3al HHU3KYIO
YCTOMYHMBOCTh MPU HEAOCTATOYHON TIJIOTHOCTH HAONIOATENIbHBIX TOYeK. B
pe3yibTaTe Ha HEKOTOPBIX ydYacTKax MOJEIH (OPMHUPOBANKCH CIIIAKCHHBIC
MOBEPXHOCTH, HE OTPaXKAIOI[HUE peaTbHBIX KOJeOaHU.

2.  Memoo Cnaaiinos. Meton GhopMHUPYET YpEe3MEPHO CIIIaKEHHBIC
MOBEPXHOCTH M JIEMOHCTPUPYET BBICOKYIO UYBCTBUTEIBHOCTH K aHOMAJIbHO
BBICOKMM WJIM HU3KUM 3HA4YEHUSIM B BBIOOPKE, YTO MOXKET NPHUBOJUTH K
UCKOKEHUIO MHTEPIONAIMOHHOTO pe3yibTaTa B HX OKpecTHocTH. B
MHTEPIIOJUPOBAHHBIX  MOBEPXHOCTAX  MEXKIY  yHAICHHBIMH  TOYKAMH
HaOJIOJICHNSI BO3HUKAIM apTe(akThl — HCKYCCTBCHHBIC Tepernajbl 3HAUYCHUH,
BBIDQKCHHBIE B BHJE JIOKAJIBHBIX MAaKCUMYMOB H MHUHHUMYMOB, HE
HOATBEPKACHHBIX (PAKTHUSCKIUMH U3MEPEHUSMHU.

3. Memoo Ecmecmeennoii oxpecmunocmu. ITOT METOJ ITOKa3aj
aydiiie pe3ynbTaThl, yeM Kpuruar m CruraitH ocoOe€HHO B 30HaX IUIOTHOTO
pacrionoxkenuss TuaporioctoB. OH oOecnedynBaia aKKypaTHYIO JIOKaJbHYIO
WHTEPIIOJALIMIO U HE CO3/]aBaJl PE3KUX MepenaaoB 3HaueHnl. O1HAKO OCHOBHOM
HEJIOCTAaTOK ATOr0 METOJIa 3aKII0YAETCS B TOM, YTO OH HE MOXKET MpeJ/ICKa3aTh
3HAYCHMS 3a MpeaesaMu 00JIacTH, OXBAYCHHOW MCXOJHBIMM TOYKaMH. To eCTh



MHTEPNOISAU pabOTaeT TOJBKO BHYTPH KOHTYpa, OOpa30BaHHOIO TOYKAMH
HaOJIIOICHUS, U HE Ta€T Pe3yJIbTaTOB BHE ATOl.

4. Memoo  IDW. Mertonq  mpoIeMOHCTPUPOBAT  HAWIYUIIYIO
MPUTOJIHOCTh ISl YCIOBUM aHaliW3a PEYHbIX CHCTEM, e HaOJtoJaTesbHbIC
TOYKHU paclpeieseHbl BIOJb OJHOM ocH. AJNroput™M Oazupyercss Ha
NPEANOJIOKEHUN, YTO BIHUSHUE KaXJOM TOYKM HM3MEpPEeHHs O0OpaTHO
MPOMOPUMOHAIBHO PACCTOSHUIO JO0 TOYKM WHTEPNOJSALMU: 4YeM OJIKe
U3MEpeHHe, TeM BbIIe ero Bec [2]. DTO MO3BONSIET COXPAHATH JIOKAJIBHBIC
O0COOEHHOCTHU JIAHHBIX, HE JIOMYCKAasl YPE3MEPHOTO CTIIaKUBAHUS WU MOSBJICHUS
HEECTECTBEHHBIX MepernanoB 3HadeHui. Oco0eHHo BakHO, uTo IDW cTabunbHO
paboTaeT mpU HErycTOM M HEperysspHON ceTh HaOJIOAEHUMN, KOorja Jpyrue
METOJbl TEPSAIT TOYHOCTh WM (GopMupyroT apredaktel. OH XOpoIIo
aJanTUpyeTcs K JIMHEHHBIM CTPYKTypaM, TaKUM Kak pyciio peku. Kpome toro,
METOJ] HE TpeOyeT CI0XHOM HACTPOWKHU MapamMeTpoB MOJIENH, B OTIWYUE OT
Kpurvnra, u He 4YyBCTBUTENEH K AaHOMaJbHBIM 3HAYCHHSIM, KaK 3TO
HaOmogaercs y CruaiiHa. 3JTo Jenaer ero HauOojee HaAEKHBIM IS
MPOCTPAHCTBEHHOr0 aHajdn3a W BH3yalIW3allMM JaHHBIX KauecTBa BOJIBI,
OCOOCHHO B YCJIOBHUSIX OrPaHUYEHHOTO KOJMYEeCTBa U3MepeHuil. Takum
oOpazom, IDW oOecnieunBaer cOalaHCUPOBAHHOE COOTHOUIEHHUE MEXIY
TOYHOCTBIO, BU3YaJIbHOM HHTEPHNPETUPYEMOCTHIO U MPOCTOTOW NPUMEHEHHS,
YTO JIeJIae€T €ro HaumoOoJiee MOAXOIAIIUM JJISi TOCTPOEHUS TEeMaTHYECKHX KapT
pacrpeieseHus BEIECTB B PYCIOBBIX CUCTEMAX.

llocmpoenue memamuuecxkux cnoés. Ha ocHoBe merona IDW Obuin
MOCTPOCHBI KapThl PaCOPEACICHUS IO KaXJIOMy XUMHYECKOMY IMapaMeTpy:
MUHEpaIu3aius, cyibhaThl, XJOPUJIbI, KaJlbliuil U Ap. KapThl oTOOpakaiuch ¢
WCTOJIb30BAaHUEM TPAJUEHTHOM IBETOBOM IIKaIbl: OT 3elEHOro (JIydiive
3HAQYEHUsI TOKazaTessi) K OHKENTOMY, OpaHXKEBOMY W KpacHOMY (XyIIIue
3HAYEHUSI), YTO MO3BOJISICT UHTYUTUBHO BOCIPUHUMATh YPOBHU 3arpsi3HEHUS U
aHOMaJIMii B pachpeiciieHud TapaMeTpoB KadectBa Boael (puc. 2,3). [
KOKJIOW KapThl IKaja (OPMHUPYETCS HWHIWBHAYATbHO C YYE€TOM BXOIHBIX
JAHHBIX, WCIIOJB30BAHHBIX MPU MHTEpHOasuuu merogoM IDW. Takon moaxon
obecrieunBaeT OTOOpaKEHWE W3MCHEHUS 3HAUYCHWM MHUHEpaIM3alik  OT
MHUHUMQJIBHBIX K MakCHMaJbHBIM B paMKaX HMMEHHO TOTO HabOpa HCXOIHBIX
HU3MEPEHUM, KOTOPBIK OB UCITOJIB30BAH JJIs IIOCTPOCHUS KOHKPETHOM KapTHI.

Ha ocHoBanuu mnpencraBieHHBIX JaHHBIX InKaibl IDW 3a okTa06ph
2021 r., MOXXHO OTMETUTh, 4TO B cTBOopax Kemud, Aramypar m Taxumaram
3a)UKCUPOBaHbl MUHHMAaJIbHbIE 3HAUCHUS MUHepanu3aiuu. B paiioHe crBopa
Japran-Ata HaOar01aeTCs 3aMETHOE YBEITMYCHUE MHUHEpATU3alllK, a B CTBOPE
Camanbaii TIOKazaTelMW JOCTUTAIOT MAaKCHUMAJIbHBIX 3HAYCHHH, OTpaxas
HauOoJIbIlIEE COJIEp)KAHUE PACTBOPEHHBIX COJIEM TIO paccMaTpUBAEMOMY
Y4aCTKY PEKH.
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oo I'll Taxuamaw
Puc. 2. Kapma usmenenus munepanuzayuu no OaHHbIM UHMEPNOIAYUU

memooom IDW, okmsaops 2021

Ilo pesynpraTam mkanasl IDW 3a okTs6ps 2022 1. 0OTMEHaeTcs yaydlieHue
CUTyallud, Ha ydacTke peku ot cTtBopa Kemud no crBopa J[lapran-Ara
3a(uKCUpOBaHbl MMUHMMAaJIbHbIE 3HaU€HUS MHUHepanu3zauud. OgHako B paiioHe
ctBopa CamaHOail COXpaHSIOTCS TAaKHWE JK€ BBICOKHE IMOKa3aTeld, Kak U IO
JNaHHbIM Kapt 3a 2021 r.
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Puc. 3. Kapma usmenenus Mmunepaiuzayuy no OGHHbIM UHMEPNOTAYUU
memooom IDW, okmsabps 2022

B pa6ore [12] uccnenoBad ruIpOXUMHUYECKHI COCTAaB BOJBI P. AMyIaphbsl.
[lokazaHo, uTO B BepX0BbsiX y cTBopa Kenud nmpu yBenuueHnn MuHepaiuzanuu
¢ 0,42 no 0,75 r/a conepxkanue cynbdpar-uoHoB Bo3pactaet ¢ 0,04 no 0,09 r/n, a
noHoB Maruuss — ¢ 0,16 mo 0,27 r1/;m; Bojma uUMeeT XJIOPUAHO-CYIb(ATHBIM
KaybliieBo-maruueBblii coctaB (XC-KM). B Hu3oBbsix, y ctBopa CamanOai,



npu pocte muHepanuzauuu ¢ 1,71 no 2,3 r/a cynbdaT-uoHbl YBEIUUUBAIOTCS C
0,37 mo 0,49 t/n, a wonwsl Kampiua — c¢ 0,08 mo 0,14 r/m; mpeoGnamaet
XJIOPUAHO-CYIb(aTHBIN HATpHUEBO-MarHueBo-KanbiueBblid cocta (XC-HMK).

Takum oOpa3om, o Mepe TEUEHUSI PEKU XUMUYECKUH TUIT BOJIbI MEHSIETCS
¢ XC-KM na XC-HMK, a mHoronetHue HaOmoaeHusa (GUKCUPYIOT YCTOMYUBBIM
POCT MHUHEpalu3alvy, CBA3AHHBIA C OOJBIIMMHU BOJI03a00OpaMU, CHUKEHUEM
BOJIOHOCHOCTH M MAaCCOBBIM COPOCOM KOJUJIEKTOPHBIX BOJ BJ0JIb BCErO pycia.

JakiaouyeHue

[IpoBenénHoe ucciaeaoBaHUE MOJATBEPKIAET BBICOKYIO 3(PGHEKTUBHOCTH
npuMmenenus: ['MIC ayisi mpocTpaHCTBEHHOTO aHajiu3a U KapTorpapupoBaHUs
KAUeCTBEHHBIX XapaKTepUCTHK BOAHBIX o0O0bekTOB. HMcmonb3oBanue [HC
MO3BOJISIET  HE  TOJIBKO  HAIVIIAHO  OPEACTABUTH  IPOCTPAHCTBEHHOE
pacnpeneneHne XMMUYECKUX IOKa3aTeneld, HO U NPOBOJUTH CPaBHUTEIIbHBIN
aHAJIN3 W3MCHEHUW BO BPEMEHHU, BBISBIATH YYACTKM C AHOMAJIbHBIMHU
3HAYEHUSIMH U OTCIIXKMBATH JUHAMHKY 3KOJOTHYECKOTO COCTOSIHUS BOJHOM
CHCTEMBI.

Ocoboe BHUMaHHME€ B HCCIEJOBAaHUU VYACISUIM BBIOOPY MeETOJa
VWHTEPNOJIALMA, MOCKOJIbKY MMEHHO OT HETO 3aBUCUT CTEIEHb TOYHOCTH H
JOCTOBEPHOCTH TMOJy4YaeMbIX KapT. M3 Bcex NpOTECTUPOBAHHBIX NOAXOJIOB
HaWjlydlllue pe3ysbTaThl MpoaeMoHcTpupoBan wmeron IDW. On okazaincs
HanOosee YCTOMYHUBBIM K OTPAaHUUYEHUSAM, CBSI3aHHBIM C JIMHEHHON CTPYKTYpOil
HCCIIETyeMOTo 00BbEKTa U HEPETYISIPHBIM PACTIOIOKEHUEM TOYEK HAOIIOICHHIA.
Meron IDW oOecnieurBaeT peaaucTUYHOE OTOOpaXKEHHE MPOCTPAHCTBEHHBIX
IpaiieHTOB 0€3 MCKYCCTBEHHOI'O CTJIaKWBAHUSI WM WCKAXEHUS 3HAYEHUU, YTO
0COOEHHO Ba)KHO JJISI aHAJIM3a JIAHHBIX.

CpaBHutenbHbll aHanu3 kKapT IDW ©  maHHBIX THAPOXMMHYECKOTO
rccienoBanus [12] moka3plBaeT MX COTJIACOBAHHOCTh, MUHUMAJIbHBIC 3HAYCHUS
MHHEpAJIM3aIllid OTMEYAOTCS B BEpXoBbsAxX (cTBOphl Kenmud, Atamypar), Torma
Kak B Hm30BBAX (ctBop CamanOail) (QUKCHPYIOTCS  MaKCHUMAaJbHBIC
KOHIIEHTpAIMN PacTBOPEHHBIX cojeil. Takum oOpa3zom, 00a MCTOYHHUKA JTAHHBIX
MOATBEPXKAAIOT  OOIIYI0 3aKOHOMEPHOCTh HHU3KYI0 MHHEpaIu3aluio B
BEPXOBBAX, PE3KUN POCT MO MEPE TEYEHUS K HU30BbSIM U YCTOMUYMBO BBICOKHE
nokasarenu B paitone CamanOasl.

Takum  00pa3oMm,  MNPeNIOKEHHBIA  IMMOIXO/, OCHOBaAaHHBIM  Ha
ucrions3oBanuu ['MMC u meroma IDW, mpencraBiser coboii HaA&KHBINA |
BOCTIPOU3BOJIMMBIA HMHCTPYMEHT JIJIsl MPOCTPAHCTBEHHOTO aHaju3a KadecTBa
BOJIbI B PYCJIOBBIX cucTeMaxX. OH MOXeT ObITh PEKOMEHOBAH JJIsI IPUMEHEHUS
B 9KOJIOTUYECKOM MOHUTOPHUHIE, YIPABICHUM BOIHBIMU pECypcamMu U JIPYrUX
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CMEXHBIX 00JacTsX, TpeOyIOIMUX BBICOKOM CTENEHU MPOCTPAHCTBEHHOU
JNETATA3aLNU U BU3yaJu3allui JaHHBIX.

Cnncok jqureparypbl

1. Satish Kumar Mummidivarapu, Shaik Rehana, Y.R. Satyaji Rao,
Mapping and assessment of river water quality under varying hydro-
climatic and pollution scenarios by integrating QUAL2K, GEFC, and
GIS, Environmental Research, VVolume 239, Part 1, 2023,
https://doi.org/10.1016/j.envres.2023.117250

2. DraexTpoHHBIN pecypce - https://pro.arcgis.com/ru/pro-
app/latest/help/analysis/geostatistical-analyst/how-inverse-distance-
weighted-interpolation-works.htm

3. DIIEeKTpOHHBIN pecypc -
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/how-
kriging-works.htm

4. Abbas J. Kadhem, Assessment of Water Quality in Tigris River-lrag by
Using GIS Mapping, Natural Resources, 2013, 4, 441-448,
http://dx.doi.org/10.4236/nr.2013.46054

5. Anexcannposud I'.B., KaprorpadupoBanue npupoaHbix
TUAPOJIOTHICCKUX YCJIOBI/Iﬁ " peCypCoB HpI/IHeBCKOI‘O PETUOHA,
marucrepckas guccepranus, Cankr-Iletepoypr, 2016

6. Ananutnyeckuil oruer «KauecTBo Bo/bI B OacceiiHax pek AMyaapbs U
Ceipaapesi», HUL] MKBK, EOK OOH, POII 1A, Tamkent 2011 .

7. DIEKTpOHHBIN pecypc -
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-
toolbox/comparing-interpolation-methods.htm

8. DJeKTpOoHHBIN pecypce -
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/how-
spline-works.htm

9. DNEeKTpOHHBIN pecypc -
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/how-
natural-neighbor-works.htm

10.2nexkTpoHHBIN pecypc -
https://desktop.arcgis.com/ru/arcmap/latest/manage-data/tables/adding-
an-ascii-or-text-file-table.htm

11


https://doi.org/10.1016/j.envres.2023.117250
https://pro.arcgis.com/ru/pro-app/latest/help/analysis/geostatistical-analyst/how-inverse-distance-weighted-interpolation-works.htm
https://pro.arcgis.com/ru/pro-app/latest/help/analysis/geostatistical-analyst/how-inverse-distance-weighted-interpolation-works.htm
https://pro.arcgis.com/ru/pro-app/latest/help/analysis/geostatistical-analyst/how-inverse-distance-weighted-interpolation-works.htm
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/how-kriging-works.htm
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/how-kriging-works.htm
http://dx.doi.org/10.4236/nr.2013.46054
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/comparing-interpolation-methods.htm
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/comparing-interpolation-methods.htm
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/how-spline-works.htm
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/how-spline-works.htm
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/how-natural-neighbor-works.htm
https://desktop.arcgis.com/ru/arcmap/latest/tools/3d-analyst-toolbox/how-natural-neighbor-works.htm

11.9nexTpoHHBIH pecypc -
https://desktop.arcgis.com/ru/arcmap/latest/manage-data/tables/about-
joining-and-relating-tables.htm

12.PaxumoBa M.H., Jonunynko A.W., UccnenoBanue u oneHka
TUIPOXUMHUYECKHX OCOOEHHOCTEHN BOJIBI peKU AMyAapbsl, « IKOHOMUKA U
Counym», Ne 6 (133), 2025

12


https://desktop.arcgis.com/ru/arcmap/latest/manage-data/tables/about-joining-and-relating-tables.htm
https://desktop.arcgis.com/ru/arcmap/latest/manage-data/tables/about-joining-and-relating-tables.htm

	cover _29_2025.pdf
	Страница 1


