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UCCJIENOBAHUE ILIYMOBOI'O 3ATPAZHEHUA
I. TIOMEHN C IIPUMEHEHUEM T'C

STUDY NOISE POLLUTION TYUMEN USING GIS

B Hacmosujee spems wym paccmampusaemcs Kak o0uH u3 Haubonee aepeccus-
HbLX U pacnpocmpaHertovlx 8u008 3aeps3Herus eopodckoil cpedol [Ipocmpancmeentoe
UsyueHue U MOHUMOPUHE AKYCMUUEcKol cumyayuu 6 eopode cmarnosamcs ece bosee
AKMyanvHovimu, @ 06eKmusHbsle paciemol U NPOCMPAHCMEEHHOE OMOOPANCEHUE UYMOBO2O
3aepasHeHus — ecoma 80CmpebosaHHbIMU.

B dawnwoil cmamee agmop cmasui yenv: nPOBECMU USMEPEHUS WYMA U NOCMPOUMb
Kapmy ulymosoeo 3a2pasHerus yenmpaivrol wacmu 2. Tromenu ¢ yuemom ocobenrnocmetl
eopodckoeo nanduiagpma.

B kauecmee OCHOBHOLX UHCMPYMEHMOB NPOCMPAHCMBEHHO20 MOOCAUPOBAHUSN
UCNOAB30BANUCH 2eoepaduiecKue UHGOpMAYUOHHble cucmemol. [lepsoHauanvho uc-
caedosanue 8oINONHANOCH cpedcmeamu yrusepcaivrol ArcGIS (0aa noayuenus nped-
8APUMENbHOL OYeHKU QKYCMUYecKol cumyayuu), 3amem nposoousoCh YymouHeHue
pacnpedenierus ulymosoeo 8030eiicmeus NP NOMOWL CReyUaLu3UpOBAHHOL CUCMeMbl
SoundPLAN (c yuemom 30aHutl, 3e/leHblX HACAHCOEHUN, NUHEIHO20 Xapakmepa uc-
MOYUHUKOE wyma u m. 0.).

OCHOBHbIM PE3YLbmamom Cmaiu Kapmol LUYmM0oB020 3A2PA3HEHUSL, KOMOPble MO2Ym
Obimb UCNONL30BAHL 0118 PA3PAOOMKU WYMOZAUUMHbLX Meponpusmutl 8 eopode.

At present, the noise is regarded as one of the most aggressive and common types
of urban pollution.

Spatial learning and acoustic monitoring of the situation in the city are becoming
more relevant and objective calculations and spatial mapping of noise pollution are
becoming very popular.

Author has the following tasks: to measure noise and noise pollution to build a
map of the central part of the city of Tyumen, taking into account the features of the
urban landscape.

The main tools used spatial modeling geographic information systems. Initially, the
study was carried out by means of a universal ArcGIS (to obtain a preliminary assess-
ment of the acoustic situation), and then conducted Refinement of noise exposure using
a specialized system SoundPLAN (taking into account the buildings, green spaces, the
linear nature of the noise sources, efc.).
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The main result can be called noise pollution maps, which can be used for the
development of noise protection measures in the city.

KJIIOYEBBIE CJIOBA. Ilym, wymosoe 3aepsdHerue, 20po0, eeOUHPOMAYUOHHAS
cucmema, TromeHb
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Onuum u3 Haubosee BPeAHBIX (DAKTOPOB OKPYKAIOIIEH CPefibl TOPOJA SIBISETCS
IIyM, TIPUUEM ero HeOMaronpusTHOe BO3[eHCTBHE Ha YKHU3Hb U 3[I0POBbe HaceJeHus,
HEYKJOHHO ToBblaetcd [7, 10]. Ha cerogHsWHWA feHb OOJBLUIMHCTBO KPYITHBIX
ropozio Poccutickoit @enepaiuu (Gonee 70%) uMeioT mpoGaeMy BbICOKOTO LIYMO-
BOTO 3arpsi3HeHus [6].

B ocHOBe cucTeMBl TIOAIEP2KKH MOHUTOPUHTA U PETYJIMPOBAHUS aKyCTUYECKOH CH-
TYyalliy B TOPOJIE MOTYT PAaCCMATPUBATBCS NEKTPOHHBIE KAPTHI LITYMOBOTO 3aTpsi3HEHHS,
BBIMOJTHEHHBIE C TIOMOLIBIO Teorpaduyeckux uHpopmauuonHbix cuctem (TMC) [1].

CyllecTByeT /B2 MPUHLMIIHANBHO PA3HBIX MOAXOAA K BbIOOPY MPOrpamMMHOrO
obecrieueHust A1 Co3faHusg Kapt myma. COrJacHO TEPBOMY M3 HHUX, MCIHOJNB3YIOT
YHHBepCaJbHble MHOTO(YHKIMOHAIbHEIE TeOMH(MOPMaLIHOHHbIE KOMIIIIEKCHI (ArcGIS,
Maplnfo). ITo pacmpezeneHnro ToUeK C JaHHBIMK O XapaKTEPUCTHKAX IIyMa CO3/ia-
ercst TIN moznesb [9], a co6cTBEHHO LIyMOBOE 3arpsisHeHHe 0TOOPaXKaeTcs C IOMOLLBIO
U30JIMHUH.

CorJylacHO BTOpPOMY MOAXOAY [JIS CO3[MAHHUS KapT LIyMa HCIOJNB3YIOT Y3KOCIe-
[MaJU3HpOBaHHOe TMporpaMmHoe obecreyenne (MapNoise, SoundPLAN, Mitha,
Cadna, EXNOISE u nap.). Jlng pacyera paclpoCcTpaHEHHS IIymMa TEPPUTOPHS pas-
OuBaeTCs MO CeTKe C OMpelesieHHBIM LIAarom, HauboJee COOTBETCTBYIOLIMM LIEJSIM
KapTHpOBaHHUs. Pacuer ypoBHe! IIymMa BBEITIONHSETCS B SUEHKAX CETKH 110 JAHHBIM
U3MepeHUH C yUeToM TU(PaKLUUK U OTPaXKeHHs 3BYKa MPEMNSITCTBUSIMU U MOTJIOLIEHUS
MoZICTHJIatoNIel oBepxHOCThIO. LIIyMoBOe 3arpsi3HeHHe TakxKe 0ToOpakaeTcs C To-
MOLIBIO0 U30JUHUHE [2, 3].

[NocTpoeHre KapT Myma AJs LEeHTPaJbHOH 4acTH T. TIOMEHH BBITIOJNHSNOCH B 2
Jramna: noJieBod (BeIOOp TOUEK HAOJIONEHUS, HATyPHblE U3MepPEeHUS aKyCTHYeCKUX
MapameTpoB TMpU Momolny mymomepa Testo 816) u kamepanbHBIH (06paboTKa TO-
JIY4EeHHBIX pe3yJbTaToB, IOCTPOEHHE KapT LIyMa).

B uccienoBaHuy Ucmoab3osaauch cucteMel ArcGIS u SoundPLAN.

HHbopmaionHas OCHOBA HMCCJIEfOBAHUS — BEKTOPHBIE JaHHBIE YJIUYHO-
TopoxkHOU cetw B hopmate tab mpeampusatns OAO «3ancubATTl». JlaHHbIE ObLIH
9KCTIOPTUPOBAHH B (popmat shape. B nanbHelniem moryueHHBIE TeOJaHHBIE HCIIOMb-
30BaJICh B KauecTBe KapTorpauueckod ocHOBHL. Ha Hee B BHie OTHAENBHOTO CJIOS
ObLTM HaHeCEeHBl TOYKH C XapaKTePUCTHKAMHU ILIYMOBOTO 3arps3HeHUs B JHEBHOE U
BeuepHee BpeMs LEHTPaJbHOH 4acTH ropoja.

W3HavanbHO 1719 GOPMYJIMPOBKH HAYAJIbHON TUTIOTE3BI O PACTIPeNeJIeHHH 1yma
reoo6paboTKa BeITOJMHSNACH B cpefie ArcGIS. B kayecTBe MHCTPYMeHTa UHTEPIIOJS -
LMK 1J151 TIOCTPOEHUSI IOBEPXHOCTEH HUCII0IBb30BAJICS METOJ] eCTECTBEHHOTO COCE/ICTBA,
COTJIAaCHO KOTOPOMY OIleHKa JJIs JIIOOOH S4edKH TIOBePXHOCTH OTIpeNeNiieTcs U pac-
CUUTBHIBAETCS C UCIIOJb30BAHHWEM TPUAHTYJISILMHU [enoHe. V3mMepeHHUs TIPOBOAUINCH
B HaMeueHHBIX paHee 32 TOUKaX MeCTHOCTH ((PUKCUPOBAIUCH TOUKH HAOMIONEHUH 1
XapaKTEePUCTUKH IIYMOBOTO 3arpsisHeHus] B abpuc), 3aTeM JaHHble BBOJUJIUCH B
CrieIaJbHO CO3IaHHbli shape-atin. B pesysbrate reoo6paboOTKH GBITH MOMyYeHBI
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KapThl IIYMOBOTO 3arps3HeHUs LeHTPaJbHO! YacTu T. TioMeHH B JHEBHOe U Bevep-
Hee BpeMs.
Jns1 GoJiblIed 4YaCTH >KUJIOK 3aCTPOUKU BBISIBJEHO IpeBBILEHHE CAHUTAPHO-
TUTHEHNYeCKON HOPMBI LIYMOBOTO BO3[eHCTBUS (55 nb B nHEeBHOe Bpemd, 45 1b B
HO4YHOe BpeMs [8]). MakcumaJsbHble 3HAYeHHS] — CBOeOOpPa3HBIH TPEYTOJbHUK C
BEpIIMHAMU Ha TepeceveHun ya. MasbiruHa u XoJoauabHOH; yai. [Ipodcoro3Hol u
yJ1. OcuneHko; yi. JleHuHa u yu. [lepBomancKom.
ITo pesysbTatam aHasin3a KapT OBLIM CKOPPEKTHPOBAHBI JaHHBIE O MECTOMOJIO-
JKEHUM TOYEK W BpeMeHW HaOJIOfeHUS 3a aKyCTH4YeCKOH 00CTaHOBKOW. B kauecTse
TOUEK HM3MepeHWH OB N0OaBJIEHBI MepeKPeCTKH OCHOBHBIX aBTOMATUCTpased U
YUaCTKUA C PAa3JUYHBIMU 3JIEMEHTAMU TOPOACKOro JaHamadra. KoauuecTBo Toyek
W3MepeHUH yMa yeeandeHo 10 150. MiamepeHHs BHIMOIHANUCH B OYIHUE HH, IPH-
MepHo B 14.00, B ampese 2014 r.
B cucremy 6blna 3arpykeHa Ta ke camas Kaprorpauueckas 0CHOBA ([JaHHBIE
YJIUYHO-TOPOKHOU CeTH) M OOHOBJIEHHBIH CJIOH C TOYKaMH H3MepeHHd Iuyma. [lo-
MOJIHUTEJIBHO J1JIs TTOBBILIEHHS JOCTOBEPHOCTH MOJEJIUPOBAHUS BBeleHA CJeAYIOLas
HUH(pOPMALUS:
1) THIT TOPOXKHOTO TIOKPHITHST Ka>KIO0H aBTOLOPOTH;
2) HampaBJieHHe NBUXKEHUS aBTOTPAHCIIOPTA (OLHOCTOPOHHEE, IBYCTOPOHHER);
3) THII CTPOEHHH (MaTepHas HECYIIMX KOHCTPYKLMH) M HCIIOJb30BAHUS TepPpPH-
TOpUU (KWJasg 30HA, TMPOMBIILIEHHBIH Y4YaCTOK, IIKOJA, GOJbHHUIA, NETCKUH
cam v T. I.);

4) 3ejieHBle HaCaXKIEHHUS (JeComapk, poma u T. 1.);

5) TapameTpbl OKPY2KAIOIIeH Cpefbl (TIOTOMHBIE YCJIOBUS B MOMEHT HATypPHBIX
WU3MEPEHUHN);

6) HHTEHCUBHOCTb JBHKEHHUSI aBTOTPAHCIOPTA B THEBHOE BPEMS CYTOK.

JlanbHediee UCCIeOBaHUE BBITIONHSIOCH B Tiporpamme SoundPLAN.

PesynbTathl KaprorpadupoBaHus aKyCTHYECKOTO COCTOSTHUS LIEHTPAJIbHOM YacTH
r. TiomeHH TipefcTaBJeHbl Ha puUC. 1.

JLns IeTanbHOTO aHaJM3a CO3/1aHa Ceprs KapT LIYMOBOTO 3arpsi3HeHNS 10 MUKPO-
parioHam T. TioMeHH, OflHAa U3 KOTOPBIX Mpe/ICTaBJeHa Ha pUC. 2.

HauboJiee 3HaunTeIbHOE LIYMOBOE 3arpsi3HeHUE B IIEHTPaJbHON YacTH T. Tiome-
HU (6osee 75 1b B mHEBHOe BpeMsi) HAOMIOMAETCS B paOHe MOCTa Yepe3 KeJe3HYI0
nopory o yJ. Mopuca Topesa, Ha nepecedeHun yuul AsebarieBckas U [a30BHKOB,
no yna. Pecrny6auku OT TlepeceueHHsl C YJ. JI3epKHMHCKOTO [0 TepeceyeHHus C
ya. Opecckas, o yJi. 50 ser Oktsa6ps oT mepeceueHus c yJ. Hemiosa no mepece-
yeHus ¢ yJ. MenbHUKaklTe.

[IpakThuecKr Bce OCHOBHBIE aBTOMAruCTPaiu B LEHTPE SBJASIOTCS UCTOUHHKAMHU
TMOBBIIIEHHOTO LTYMOBOTO BO3[eHCTBUS (IIpeBbilIeHHe 6oJiee 55 1D B THEBHOE BPEMS).
Bcero B 30oHy 1rymoBoro auckomdopta monanu okono 700 3maHuit (17% 3panui,
PACTIONIOXKEHHBIX B IIEHTPeE), 60Jiee TIONIOBUHBl — MHOTOKBAPTHPHBIE XKUJIBIE 3MaHNUS,
okono 20% — 4YacTHbIA ceKTop. [ToMydeHHbIe Pe3yJIbTaThl KOPPEJIUPYIOT C Pe3yJib-
TaTaMH, TIONy4YeHHBIMU paHee OPYTUMH aBTOpamu 1Js T. TiomeHu [4, 5].

[To pesynbTatam pacyeta KapT IIyma MOTYT OBITh ONpefieJieHbl OCHOBHBIE Mepo-
TIPUSITHS, HATIPABJIeHHbIe HA CHUXKEeHWe ITyMa B TOPOACKOH Cpefie.
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