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YOOCKOHANEHHA CUCTEMU IHPOPMYBAHHA
NnPO PU3UKKN ANA 300OPOB'A HACEJIEHHA
YEPE3 3ABPYOAHEHHA ATMOC®EPHOIO MNMOBITPA

A. |. Topoga, 10. B. byuyaBumn, B. €. KonecHuk
LJBH3 «HauionanbHul e2ipHuU4ul yHisepcumemy»

3anponoHOBaHO BUKOPWUCTaHHS CyvacHUX kapTtorpadiyHux web-cepiciB ons iHHopMyBaHHS HaceneHHst NPOMUCIOBUX
MIiCT MpO pu3nKKn, 3ymMOBneHi 3abpyaHeHHAM aTmocdepHoro nositTpsA. 3a pesynbTatamu GaraTopidyHux gocnigxeHb 3abpya-
HEeHHA aTMocepHOro MoBiTPSA MPOMUCIIOBMMU nignpuemcTeamu [IHinponeTpoBCcbka M OUiHIOBaHHA BiAMNOBIAHUX PU3UKIB
AN 300pOB'A HaceneHHs Yyepe3 BMKUAW B aTmMocdepy 3abpyaHioloumx peyoBuH 6yno nobynoBaHo iHopMaLliiHy cuctemy
«TIC OHiMNpoATMOCY.

Knio4oBi cnoBa: pusuku ans 340poB'si, NpU3eMHi KOHUEeHTpauii, Axepena 3abpyaHeHHs aTMocdepu, reoiHpopmaLinHi
cuctemu, Beb-kapTorpadis.

YCOBEPWEHCTBOBAHUE CUCTEMbl UH®OPMWUPOBAHUA
O PUCKAX ANA 3A0POBbA HACENEHUA
n3-3A 3ArPASHEHNA ATMOC®EPHOIO BO31YXA

A. U. TopoBas, 0. B. bByuaBbin, B. E. KonecHuk
BY3 «HauuoHanbHbIl 20pHbIU yHUBEpcUmMem»

lMpeanoxeHo mMcnonb3oBaHMe COBPEMEHHbIX KapTorpadumyeckux web-cepBrncoB Ang MHPOPMMPOBaAHMA HaceneHus npo-
MbILIMEHHBIX TOPOAOB O puckax, oOycrnoBreHHbIX 3arpsasHeHnemM aTmocdepHoro Bo3gyxa. Mo pesynbrataMm MHOroneTHUX
nccneaoBaHUN 3arpA3HeHUa NPOMBbIWNEHHBIMU NpeanpuATuaSMy [lHenponeTpoBcka aTMOCHEPHOro BO3ayxa U OLEeHKU CooT-
BETCTBYIOLUNX PUCKOB ANSA 300POBbSA HaceneHusa u3-3a BblIOpOCOB B aTMocdepy 3arpsisHAaoWNX BewwecTB Gbina nocTpoeHa
nHgpopmaumnoHHaa cuctema «F'MC OuullpoATmocy.

KnioueBble crnoBa: pUcku Ana 340POBbS, NPU3EMHblE KOHLEHTpauuu, UCTOYHUKM 3arpsisHeHUst aTMocdepbl, reouHgop-
MaLMOHHble cucTeMbl, BeG-kapTorpadus.

IMPROVING THE INFORMATION SYSTEM
OF HEALTHY POPULATION RISK CAUSED
BY ATMOSPHERIC AIR POLLUTION

A. I. Horova, Yu. V. Buchavyy, V. Ye. Kolesnyk
State High Education School «National Mining University»

Introduction. Every member of society has the right to adequate and objective information on the relative levels of
the health risks caused by the influence of anthropogenic factors on the environment [1]. A lot of works devoted to risks
assessment on the certain territory due to the influence of anthropogenic factors are held both Ukrainian and foreign
scientist [2-4]. However, the results of their research are usually not available or not enough informative for ordinary
citizens. Thus, there is a need for new approaches to informing the public about the risks of pollution.

Objective. Work out a system of information of human health risks from air pollution and introduce it to share technology
using web-mapping.

Materials and methods. In constructing the recollected information system, data on air pollution from stationary sources
forms of statistical reports 2-TP "Air" in 2010 the 22 industrial enterprises of Dnipropetrovsk was analyzed. To estimate the
averaged ground-level concentrations of pollutants used a special technique [5].

Risks to public health from air pollution, in accordance with WHO methodic [2] was determined, based on the averaged
ground-level concentrations calculation of pollutants caused by emissions of enterprises. Found that priority air pollutants
the city, coming from the emissions of enterprises, such as carbon monoxide, sulfur dioxide, nitrogen oxides and hydrogen
sulfide have no carcinogenic effect.
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Results and discussion. In according wit the abovementioned source data and received settlement results according
to the approach outlined in [8] was based geographic information system - "GIS DniProAtmos"[9], which is given as
a municipal electronic maps and knowledge base to it, describing the hygienic condition of the air. Dnipropetrovsk and
serve as a source of awareness of the risks of pollution upon request. The proposed GIS ware implemented using the
software package ArcGIS Desktop 9.3, and compiled as an interactive web-map by the environment Arcgis-Online.
The main problem to be solved in «GIS DniProAtmos»:

» Processing of request for receipts pollutants from industrial emissions over the reporting period;

* mapping for the city averaged surface concentrations of air pollutants caused by industrial emissions;

« obtaining information from stations monitoring the ambient air quality;

« determining the contribution of certain industrial enterprises in the overall air pollution of the city;

« obtain information on individual and population risk to health from emissions of certain industrial enterprises;

« identify priority sources of air pollution in terms of population health risk.

Conclusions. The proposed geographical information system - "GIS DniProAtmos", which is presented in the form of
municipal electronic map and knowledge base are describing the state of air Dnepropetrovsk sanitation indicators. Visual
map and relevant knowledge base to it in this system serves as a source of informing people about the risks of air pollution
in the city and can be used as ordinary citizens and experts on ecology and hygiene populated cities, as well as heads of
industrial enterprises for standardization emissions of pollutants substances on the basis of their impact on public health,
as defined by certain risks.

Key words: risks for health, ground-level concentrations, air pollution sources, geographic information systems, web-car-

tography.

Beryn. KoxeHn ujieH cycminbcTBa Mae NpaBo Ha
JOCTaTHIO 1 00'eKTUBHY iH(pOpMaliio IIOAO piBHIB
BIITHOCHOTO PH3HMKY IJs 370pOB'S, 3yMOBIECHOTO
BIINBOM AHTPOIOTEHHUX YMHHHUKIB Ha JOBKIJIA,
OCKUIBKM 0013HaHICTh HAaCENIEHHs 1 HOro y4JacTb y IpH-
HHATTI BaXJINBUX AEPKaBHUX PILICHb € eJeMEHTaMU
e(eKTUBHOI MOJITHUKHU, 30KpeMa B Traiy3i TirieHd Jo-
Bk [1]. IndopMyBaHHS HaceIeHHS PO PU3HK Bix
3a0pyAHEHHS HaBKOJHUIIHBOI'O CEPEJOBHIIA € 3aBEp-
IATHbHUM €TaroM OI[IHKH PU3HKIB 32 METOJO0JIOTI€0
BOO3 [2]. Pobotu, mpuCBsiYEH] OLiHII PU3UKIB JUIS
310pOB'S HACEJCHHS MEBHOI TEPUTOPii, 3yMOBIEHUX
Ji€10 aHTPONOTEHHUX YHMHHHUKIB, NMPOBOASITHCA SK
BITUM3HAHUMH, TaK 1 3aKOPAOHHUMHU HAyKOBIIS-
mi [3, 4]. [IpoTe pe3yabTaTH IX LOCHIKEHb 3a3BUYal
BUCBITIIOIOTECSI HEJOCTATHRO, Ta HE € AOCTYIHUMH
ab0 JOCTaTHBO 1HPOPMATUBHUMH JUISI HEPECIUHHUX I'PO-
MazsH. TakuM YHHOM, BUHMKA€E HEOOXITHICTh HOBITHIX
niaxodiB 10 iHGOPMYBaHHS HACENCHHS IPO PU3UKH
BiJ 3a0pyJHEHHS JOBKIJIIS.

Meta po6oTu: OOIpYHTYBaTH cucTteMmy iHGOp-
MYBaHHS NP0 PU3MKH I 340POB'St HACEICHHS Bix
3a0pyAHEHHS aTMOC(EpHOro MOBITPS Ta BIPOBa-
JOKCHHA 11 y 3arajdbHU{ JOCTYH 3a TEXHOJOTiSIMH
web-kapTorpadyBaHHs.

Martepiaau i MeToau gociaigxenns. [1pu moOynosi
3rajjaHoi iHpopMamiitHoi cucTeMH BUKOPUCTAHO JaHi
npo 3a0pyaHeHHS aTMocdepH BiJ CTalioHapHHUX
Jokepen 3a GopMaMu cTaTUCTUYHOI 3BiTHOCTI 2-TII
«IToBiTpsi» 3a 2010 pik. O6pobiaeHo 3BiTH 22 mpo-
MHCIOBUX MiANPUEMCTB, ypaxoBaHO 82 Iil0YHX
CTAlliOHApHUX JpKepena 3a0pygHeHHs aTtMmocdepwu,

7 npiopUTETHUX 3a0pyAHIOBaUiB aTMOCHEpPH.

Jnst po3paxyHKy ycepelHEHHX HPHU3EMHHX KOH-
HeHTpanid 3a0pyJAHIOBAa4YiB BUKOPUCTOBYBAJHCSH:
JlaHi Jpkepena [5], M0 3aCTOCOBYETBHCA K TOAATOK
no crannapruzoBaHoi Mmetoauku OH/I-86. BusHauen-
HSl yCepeAHEHUX 3a TPUBAIHM Mepiof KOHIEHTpamii
HeOe3MeuyHuX AOMINIOK B aTMocdepi 3a Ha3BaHUMH
METOJMYHUMHU BKa3iBKaMH BHKOHYIOTH i3 ypaxy-
BaHHSM pE3yJIbTaTiB CHOCTEPEXKEHb 3a MIBUIKICTIO
1 HampsIMKOM BITpY, a TaKoX CTiHKOCThi aTMochepH,
TEXHOJIOTIYHUX XapaKTePUCTUK OPraHi30BAHUX JIXKe-
pen 3a0pyaHeHHs aTMocdepu Ta 00CsTiB HAIXOKESHb
BiJl IPIOPUTETHHUX 3a0pyIHIOBAUiB 3a 3BITHUH MEPioA.
Kpim Toro, ommcanuif y nux BKa3iBKax MaTeMaTH4-
HUIl amapaT Mae KijgbKa IIepeBar MOPiBHSIHO i3 Tpa-
nuniitnoro metoaukor ISCST, pospobrenoro EPA
(arentctBoM 3 oxoponu noBkimia CIIA). 3okpema,
BPaxoBYIOThCS KoedilieHTH BepTHKaiabHOI audy3ii
3a0pyAHIOBaYiB y MOBITPi 3a KJIaCAMHU CTiHKOCTi aTMOC-
(bepu, pobnATbCS MONpPAaBKU Ha pelbed MicIEBOCTI,
JKUTIIOBY 3a0yJIOBY TOIIIO.

3rifiHO 3 yKa3aHOI0 METOAMKOIO, JIIS [Kepena 3 Io-
CTIMHUMM IIapaMeTpaMU BUKHUIY YCEpEIHEeHI IPU3EMHI
koHneHTpauii C BU3Ha4Ya0TheA 3a (HOPMYIIOI0:

Cr.p =L 1),

Je 71¢ - IoNApHI KOOPIUHATH PO3PAXyHKOBOI TOUKH
mxepena, p1(g) - GyHKis, M0 XapaKTepu3ye KyTOBHit
PO3MOJIiNT KOHIEHTpalii i BUpakaeTbCsl 4epe3 posy
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BiTpiB 3a BuOpanuii mepiox ycepenuenns, a C'(r, ¢)
00YHUCITIOETHCS SIK

CUr,p)=[d [dAp,(u)p(Aq(r,u,9, 2, H,)
0 0

Je u - MBUAKICTH BITPY Ha piBHI ¢urorepa, m/c; A —
0e3po3MipHHIl mapaMmeTp, IO XapaKTepusye yMOBHU
TypOynenTHoro nepemimyBanHs A=Kz/(zul), ne z =
1 M; Kz - koedilieHT BEpTUKAIBHOTO TypOyJIE€HTHOTO
o0OMiHy, M*/c Ta ul - WBUAKICTH BITPY Ha BUCOTI 1 M,
m/c; p2 (u) i p3(A) - WIABHOCTI PO3MOMLTIB HMOBIp-
HOCTEW BIJMOBIMHUX TEPIOMIB YCEPEAHEHHS U i A,
He - edexrtuBHa BUCOTa IXKepena, M.

Sk 6aunMo, Ha XapakTep MOUIMPEHHs 3a0pyAHIOBa-
4iB B aTMoc(epi Ta iX mpu3eMHi1 KOHLEHTpallii ICTOTHO
BITUBAIOTH HANPSIMOK BITPY, HOTO IIBHAKICTH Ta KO-
¢biieHT BepTUKaIBHOTO TypOyneHTHOro oominy. Tomy
J7I1 BU3HAYCHHS 1 3aCTOCYBaHHS IIMX HEOOXITHUX
JUTsl MOJIEJTFOBaHHSI OKa3HUKIB Oyno copMoBaHO 6azy
METEOPOJIOTIYHUX JAaHUX M. JIHIMpOmeTpoBChKa, SKa
MmicTuna 2744 3amuciB CIOCTEPEXKEHDb 32 YKa3aHUMHU
nokasHukamu 2010 poky [6].

Ockinpku 3apa3 B YKpaiHi HE MPOBOASTHCA CIIO-
CTEPEXXKEeHHS 3a MOKa3HUKaMU BEPTHKaJIbHOI CTiil-
KOCTi aTMocdepH, Led MOKa3HUK BH3HAYaABCSA 3a
HU3KOI 1HIIUX METEOPOJIOTTHHUX MapaMeTpiB 3TiAHO
3 aJTOPUTMOM, 3alPONOHOBaHUM y poboTi [7]. Lei
aJTOPUTM BU3HAYEHHS KJacy CTIMKOCTI aTmocdepu
32 METEOPOJIOTIYHUMH YMOBAaMHU, BUKOPUCTAHUN aB-
Topamu, 3acHoBaHO Ha metoauui [Tacksinma. [Ipore,
BpPaxOBYIOUH, L0 MOKA3HUK BEPTHKAIbHOI CTIHKOCTI
atMoc(epu 3MIHIOEThCS BIPOJOBXK 00U, 3rajaHuil
aJTOPUTM HaMH MOJU(IKOBAaHO Ta YTOYHEHO 3 ypa-
XyBaHHSM Yacy J1000BUX CYTIHKIB 1 TOTO, IO JEHHUM
yac 1001 BU3HAYAETHCS 32 ACTPOHOMIYHOIO BHCOTOIO
CoHus HaJ ropu3oHTOM - h (BU3HAYaeThCS B KYTO-
BUX rpaxnycax: h >0° - genp, 0° >h>-18° - cyTiHkH;
h<-18° - Hiu). OTxe, 3aNPONIOHOBAHUN ANTOPUTM Ja€
MOXJIMBICTh (hOopMaTizyBaTh 3aleKHICTh Koe]ilieH-
TiB BEpTUKAJIBHOI TypOyJIeHTHOI Audy3ii 3a0pyaHI0-
BayiB Ta BPaxOBYBATH LieH MOKa3HUK MIPH OOYUCIEHHI
yCepeIHeHNX MPU3EMHHUX KOHIEHTpalild, 3yMoBJe-
HUX BUKUJAMU MiANPHUEMCTB Ha JOCIIJAXYBaHHUX
TEPUTOPIfX.

Pusuku 175 310poB'st HaceleHHs B 3a0pyIHEHHS
aTMOC(epHOro MOBITPS BHU3HAYANUCH 32 METOIU-
koo BOO3 [2], Ha OCHOBI po3paxoBaHUX ycepen-
HEHUX MPU3EMHUX KOHIEHTpalii 3a0pyaHIOBauiB,
3YMOBJIEHUX BHKHJAMHU MiANPUEMCTB. BcraHoBIe-
HO, IO NPiOpPUTETHI 3a0pyaHIOBadi aTMOc(hepHOro
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MOBITPS MiCTa, IO HAJIXOATH 13 BUKUIAMH IIIPHU-
€MCTB, a cCaMe OKHC BYTJEII0, ABOOKHUC CIpKU, OKUCH
a30Ty Ta CIPKOBOJEHb HE MalTh KaHLUEPOTECHHOIO
edexty. OTxe, 3TiIHO i3 3a3HAYEHOI METOJHUKOIO,
XapaKTEepUCTUKA PU3UKY PO3BHUTKY HEKaHIEPOTEH-
HUX e(eKTiB 3AIHCHIOEThCS HUISIXOM MOPiBHSAHHS
(GbakTUUYHUX PIBHIB yCepeJHEHUX KOHLEHTpaliil
3 OesneyHUMH (pedepeHTHUMU) PIBHSIMU BIUIUBY
Ta BU3HA4YCHHAM Koedinienra HeOe3meku. Jlns
IHTAJISIIHHOTO HAAXOJXKEHHS 3a0pyAHIOBadiB PO3-
paxyHok koediuieHTa ix HeOe3meku 31iliCHIOBaBCA
3a (opmyIoro:

HQi = Ci/RfC,

ne: HQ - koedinieHT HeOE3MeKH BILTUBY i-1 pEUOBUHH;
Ci - ycepenHeHa KOHUEHTpalis i-i pe4oBHHH, MI/M;
RfC - GesneuHuit piBeHb BIUIUBY, IO OTOTOXKHIOETHCS
3 cepelHb0J000BOI0 T'PAaHUYHO AOMYCTUMOI KOHIICH-
Tpauieto, mMr/m3.

Innexc neGesnexu (HI), mo xapakTepusye pusuK
PO3BUTKY HEKaHIIEPOTeHHUX e(eKTiB MpH KOMOiHO-
BAaHOMY BILIUBI CyMilli XIMiYHUX PEUOBHH, OOUUCIIO-
BaBcs 3a (popmyIor:

HI = ¥ HQi,

ne: HQi - koedinieHTn HeOe3neKu sk OKPEMUX KOM-
MOHEHTIB CyMilli XIMIYHUX PEYOBHH, 110 BIUIMBAIOTH.

BapTto 3a3HaunTH, 10 OLIIHKA PU3UKY € CKIAZ0BOIO,
HEOOXiHOW IS MOAANBUIOrO YIPABIIHHS PU3UKOM
Ta iHpopMyBaHHS Mpo HHOro. Ha 0CHOB1 BU3HAUEHUX
3Ha4YeHb PU3UKIB (QopMyBaBcs BIiIMOBIJHUN Tema-
TUYHUNA MIap eNeKTPOHHOI KapTu Micta JlHimpore-
TPOBCHKA.

Pe3ysbTaTH Ta iX 00roBopeHHsi. 3a 3rajaHUMH
BHIE BUXIAHMUMHU JAaHUMH Ta OTPUMAaHUMHU pO3pa-
XYHKOBUMH pe3yJbTaTaMH, BiAMOBIAHO A0 MiAXOMIiB,
onucaHux y poOoti [8], Oymo nmoOynoBaHo reorpa-
¢iuny iHpopmauiiiny cucremy «['1C JuillpoAT™Moc»
[9], momany y BUrIAi MYHIIUNAIbHOI €IEKTPOHHOI
Manu Ta 0a3u 3HaHb J0 Hel, 10 XapaKTepusye ca-
HITapHO-TITi€HIYHUN CTaH aTMOC(epHOro MmoBiTPs
JHinponeTrpoBchka Ta € JKepelnoM iH(OpMYyBaHHA
HaceJeHHs MPO PHU3UKU 4epe3 HOro 3a0pylIHEHHS
3a BIANOBiAHUMU 3anuTaMu. 3ampomnoHoBany ['IC
peanizoBaHO 3a JONMOMOI0I0 MPOTPAMHOTO MakeTa
ArcGIS Desktop 9.3, Ta KOMIOJIbOBaHO SK 1HTEp-
aKTUBHY web-KapTy 3a JOMOMOTOI0 cepeaoBHIIa
Arcgis-Online. Intepdeiic «I'IC [uillpoATmoc»
y IbOMY CEPEJOBHINI MOJAHO Ha puc. l.
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Puc. 1. Inpopmaniiine Bikno «I'IC JuillpoAT™Mocy y cepenosumi Arcgis-Online

Indopmania B esexktponHiii kapti «I'IC JHi-

IIpoAT™Moc» dopmyeThes 3 iHpopMmaniiiHux mapis,
cepen AKHX:

paiioHn MicTa 3 iHPOpPMAIi€l0 MPO YHCENbHICTH
Ta WUJIBHICTh HACEIECHHS;

KOHTYPH MPOMHUCIOBUX AINSHOK MiJIPUEMCTB 3 1H-
(hopmariero mpo BaoBi 0OCATH BUKUIIB 3a0pyIHIO-
BayiB 3a 3BITHUU Mepiof;

KOHTYPH CaHITapHO-3aXUCHUX 30H HABKOJIO IPOMUC-
JIOBUX IiNSIHOK, C(hOPMOBAHMX 3aJIE€XKHO Bi Kiacy
HeOe3MeKH MiANpUEMCTBA;

OpraHi3oBaHi JKepena 3a0pyaHeHHS aTmocdep-
HOTO MOBITPA 3 1H(POPMAIIi€l0 MPO iX TEXHOJIOTIUHI
XapaKTEePUCTUKH;

TOUYKH PO3PaxyHKY YCEepeIHEHHUX 3a 3BITHHUII mepiox
IPU3EMHUX KOHIICHTpAIliil, IKi 3yMOBIIIOIOTHCS BH-
KHJaMH 3 OpraHi30BaHUX KEPET;

rpafi€eHT Ta 130JiHil 1HAUMBIAYalbHUX PHU3HUKIB
JUISL 3I0pPOB'sl HACEJIECHHs, PO3PaxOBaHHUX 3a yce-
PEAHEHUMH IPU3EMHHMMHU KOHIICHTpAIlisIMH Bix 3a-
OpyIHECHHS aTMOC(EpPHOro MOBITPS BUKHUIAMU
HiATPUEMCTB;

IIOCTH CIIOCTEPEKEHHS 3a CTaHOM aTMocdepHOro
HOBITPSI 3 iH(OPMAILIi€IO0 TPO CEPeHBOPIUHI KOHIIEH-
Tpaii 3a0pyIHIOBaYiB, IO PEECTPYIOTHCS;
TaONuUIli 30HATBHO-CTATUCTUYHOTO aHajizy paio-
HIiB MiCTa 3a MOKa3HUKaMM HOMYJIAIIIfHOTO PU3UKY
yepe3 HMPOMHUCIOBE 3a0pyJHEHHS aTMOC(EpHOTo
HOBITPA.

OcHoBHi 3aBJaHHs, W0 BUpimywThes B «I'IC

JuillpoAT™moc»:

00poOKa 3amuTiB Mpo 00CATH HAJIXOKEHb 3a0py-
HIOIOUUX PEYOBUH BiJl BUKUJIB MPOMHUCIOBUX Iij-
IPUEMCTB 3a 3BITHHUH mepion;

KapTorpadyBaHHA TEPUTOPIi MicTa 3a ycepeIHCHH-
MU NPHU3EMHUMH KOHIICHTpaUisiMH 3a0pyIHIOBaUiB
aTMOC(EpHOTO MOBITPS, 3yYMOBICHHMH BUKUIAAMHU
IPOMUCIIOBUX HiANPHUEMCTB;

oTpuMaHHsS iH(OpMaIii 3 MOCTIB CIOCTEPEKEHHS
3a SIKICTIO aTMOC(EPHOTO IOBITPS;

BHU3HAUCHHS BKJIaAy IEBHOTO NMPOMHUCIOBOTO IMif-
MPUEMCTBA B 3arajbHe 3a0pyaHeHHS aTMochepu
MicCTa;

oTpUMaHHs iH(opManii npo iHAWBITyanbHUN Ta
NOMYJISALIMHUNA PU3UK JIJIsl 3I0POB'ST HACEICHHS Bij
BUKH[IB IEBHOTO IPOMHCIOBOTO MiJIPUEMCTBA;
BUSIBJICHHS HPIOPUTETHUX JKepesl 3a0pyIHEHHs
aTMocepu 3a MOKa3sHUKaMHU MOMYJISALiHHUX pU3UKIB
JUIsL 3A0POB'sE HACEICHHS.

BucHoBkH. 3amponoHoBaHo reorpadiyny iHpopma-

uidiny cuctemy - «I'IC HuillpoAT™MOCY», SIKy MonaHO
y BUTIISA1 MYHIIUMTIATHHOI €IEKTPOHHOT KapTu Ta 6a3u
3HAHB JI0 Hel, 10 XapaKTepU3yl0Th CTaH aTMOC(HEPHO-
ro noBiTps J{HINPOMEeTPOBCHKA 3a CaHITapPHO-Tiri€Hid-
HUMHU MOKa3HuKaMu. HaouHa kapTa Ta BifnoBinHa 6aza
3HaHb JI0 Hel y il cucTeMi € mxepenoM iHhopMyBaH-
HSl HACEJIGHHS NP0 PU3UKM Bif 3a0pyIHEHHS aTMOC-

24

ISSN 1996-1960. Mean4yHa iHdopmaTuka Ta iHxeHepia. 2016, Ne 2



MEOWYHA IHOOPMATUKA
TA IHXEHEPIA

(epHOro MOBITPS MicTa Ta MOXe OYTH BUKOPUCTAHA SIK MPOMHUCIIOBHUX MiJIPUEMCTB JIJIs1 HOPMYBaHHs 00CATIB
MepeciyHUMH IPOMAJTHAMU, TaK 1 (PaxiBIIMU 3 €KOJIO- BUKHUAIB 3a0pYyIHIOIOUMX PEYOBHH 3 YpaxyBaHHIM iX
rii Ta TIri€HU HACEJIEHUX MICT, a TAKOX KEPiBHUKAMHU BIJIMBY Ha 3I0POB'Sl HACEJICHHS.
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