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['epirok M.M. [adopmariiiina TeXHOIOT1sI TPOTHO3YBAHHS 3a0pyAHEHHS PIUOK
B yYMOBax HaJ3BUYAaWHUX CHUTyalliil Ha OCHOBI METOJIB pErpecii Ta €BPUCTHUYHHUX
anroputMiB. — KBamiikaiiiiina HaykoBa mpalis Ha rpaBax pyKOIHUCY.

Juceprariist Ha 3100y TTS HAYKOBOTO CTyMeHs AOKTOpa digocodii 3 ramysi 3HaHb
12 «IadopmariiitHi TeXHOJOTII» 3a cnemianbHicTio 123 «KoMm’roTepHa 1HX)eHepis -
Jlep>kaBHMI yHIBEPCUTET 1H(OPMaIIHO-KOMYHIKAIIHHUX TeXHOJIOT1H MiHicTepcTBa
OCBITH 1 Hayku Ykpainu, Kuis, 2024.

B nwucepramiiiHiii  po0OOTI  BHpIIIEHO HAyKOBE 3aBJaHHS  PO3POOKH
1HGOpMaIIHHOT TEXHOJIOT1, 1[0 MPOTHO3YE PIBEHb 3a0pyAHEHHS PIUOK HEOE3NEUHUMU
pEYOBHHAMH B YMOBaX HaJ3BHUAWHUX CHUTYAIIil.

PoGoTa BHCBITIIOE TPOBEACHI TOCTIHKEHHS, IO J03BOJSIOTH 3JAIHCHUTH
MPOTHO3YBAaHHA 3a0pyAHEHHS pycia pPIUOK HpU OOMEXKEHIM KUIbKOCTI BXIJTHUX
XapaKTePUCTHK.

Y poboTi mpoanamizoBaHo Taki icHytoui pimenHs, sk Qual2K, MONERIS,
Aquatox, WASPS, EXAMS, Visual Plumes, RUSLE2, MMSOILS, RESRAD,
MEPAS, Hydrologic Micro Services, SWToolbox, MOIRA DSS Ta nesxi emmipuyHi
Mozeni. AHali3 J03BOJIsIE€ IPOBECTH MPOTHO3YBAaHHS HACIIAKIB 3a0pyTHEHHS PIYOK Ta
BHUBECTH TaKi HEMOMIKHU IIUX CHUCTEM, SIK:

—  HE3pYYHMM KOpPHUCTyBallbKui 1HTepdelic, 10 BKIYaE B ce0e CKIaHICTh
aHaJi3y OTPUMaHUX Pe3yJIbTaTiB;
—  HEOOXITHICTh  3aJy4eHHS  MIMPOKOTO  CIEKTPYy  XapaKTePUCTHK,

HEOOX1THUX JJIsl MPOBEACHHS IPOTHO3YBAHHS,

—  HEJOCTaTHIO a/IaTOBAHICTh 10 YMOB KOHKPETHOT HaA3BUYAIHOI CUTYaIlii;

—  HEOOXIJTHICTh MaTH IIUPOKY €KCIEPTU3Y B MOJIETAX, 1100 3aCTOCOBYBATH
1X IIPAaBUJIBHO;

—  BIACYTHICTb KOPHUCTYBAIILKOTO 1HTEPGEHCY.

B po6oti npoananizoBani 3akoHu Dika, K 3aKOHH MOJEIIOBAHHS IMPOLECY
andysii. OcobnrBa yBara npuauisieTbes: piBHIHHIO Dika BUBeAeHUM Teilnopom, 1o
31MCHIOE OOYMCIICHHS B TOTOI. BaXkIMBICTh TAaKOro aHasi3y IMOJISTae B PO3YMIHHI

mporeciB  audy3ii Ta soriku pobotm wmetoniB Tumy @Dika, TOOTO METOIIB



IIPOTHO3YBAHHS HACIIIKIB 3a0pYTHEHHS, 1110 MOJACIOIOTh TUTBKH MOMKUPEHHs Au(y3ii,
HE BKJIIOYAIOYH 1HI (JAKTOPU HABKOJIHUIIHBOTO CEPEAOBHUIIIA, SIK1 OMMUCYIOTh MOJIEIIl HE
®dikoBOTO THUITY.

JIns ycyHEHHS TakKuX HEAOJIKIB 3IMCHEHO P JOCHIKEeHbB, 110 AaAyTh 3MOTY
yCcyHyTH iX. [lyg 11poro, BUOpaHO Ta YJOCKOHAJIEHO EMIIPUYHUI METO MPOBEICHHS
HACJIIIKIB 3a0pyAHEHHs. Pe3ynbTaTtoM METOly € KOHIICHTpAIlisl PEYOBHHU B JETKOMY
Micili, B Aeskui dac. Taki XapakTepUCTUKH YCYBalOTh HEJOJIK CKJIQTHOCTI aHATI3y
OTPUMaHHUX pe3yibTaTiB. BpaxoByroun Takuil HEAOMIK, K HEOOXIIHICTh 3aTy4CHHS
IIUPOKOTO CHEKTPY XapaKTEPUCTHK, HEOOXIMHHMX JJIsI TMPOBEICHHS MPOTHO3YBaHHS
NPUMHATO PIIICHHS BUKOPUCTOBYBATH CEPII0 EMMIPUYHUX T1IPOJOTIYHUX PIBHIHb
Xapgi [[o0coHa, sik MOJIeIb, 1110 He BUMArae JIeTali30BaHNX XapaKTEPUCTHK Ta MOXKE
OoyTtu orpumana nursxom ['IC aHamizy Ta 1eSKUX CTATUCTUIHHUX JaHHX.

BuOpanuii metos 3A1iiCHIOE TPOTHO3YBaHHS MK TOYKOIO 3a0pyIHEHHS Ta
TOYKOIO BUMipIOBaHHS. Lle € HeolikoM, 1[0 YHEMOKIIUBITIOE€ BAKOPHUCTAHHS METOTY B
HEOOXITHUX yMoOBax. Tomy, po3poOneHO Taki 0a30Bi YJOCKOHAJICHHS, SK METOJ
0araToTOYKOBOCTI ~ Ta  METOA  MyJbTUMapmipyTusamii.  MeToro  MeTomay
0araToTOYKOBOCTI € ajanTallis BUOpaHOi MOJIell 0 BUKOPUCTaHHS MK JEKIJIbKoMa
TOukamMu. MeToa MyJIbTUMapIIpyTU3alii mepeadadyae BUKOPUCTAHHS MOJETl Yy
BUTIAJKY TaKHX SBUII, K pPO3rallyDKEHHS Ta 3’ €HAHHS pyclia PiuKH.

YacTtuHy MeTOay NpPOTHO3YBaHs HACHIJKIB 3a0pyJIHEHb MOXXKHAa BUKOPUCTATU
JUIA TPOTHO3YBaHHS PIBHS CHAJaHHA 3a0pyJHEHHS B JAesKid nokauii. B poOoti
IIPOBEJICHI Ta OMUCAHI IOCIIIKEHHS, 1110 TTOKa3yIOTh JIOT1IKY POOOTH I11€1 YaCTUHH.

Meron mporHO3yBaHHS 3a0pyQHEHHS, IO BHMarae 0a30BOi KUIBKOCTI
XapaKTePUCTHK MOKE€ MAaTH MEHIIIY TOYHICTh Ta HEAOCTATHIO aJaNTOBAHICTh 0 YMOB
HAJ3BUYANHOI CHUTYyallli, TOMy Ha OCHOBI HEMPOHHOI MepexXi pO3pOOJIECHO METOJ
KOPUTYBAaHHS HACHIJIKIB 3a0pyIHEHHS, 10 HABYAETHCSI HA OCHOBI ICHYIOUOI
iH(opmMmarii npo nonepeaHi 3a0pyaHeHHs. HaBuaHHs BiIOYBa€eThCs NMUISIXOM perpecii
O0YHCIIEHUX JaHUX MEPEKEI0 10 ICHYIOUMX CTATUCTHYHUX. B 0CHOBI Takoi HEHPOHHOT
Mepexi JIeKHUTh 3amada perpecii. BXigHOIO XapakTepUCTHKOIO A0 OOYMCICHHS €
KOHIICHTpAIlisl pEYOBUHU B JACsKid Toumi. [aHWii MeTon momomMarae yCyHYTH TaKUid

HEJOJIK, K HEAOCTaTHs aJAaNTOBaHICTh JO YMOB KOHKPETHOI Ha/I3BUYAMHOT CUTYaIlii



Ta aganTyBaTH pe3yJbTaTH 0 MACSIKUX MOXJIMBUX 3aKOHOMIpDHOCTEW JIOKAIli 3
e(eKTUBHICTIO, 3aJIe)KHO BIJ camoi Jokamii Ta iHdopmarii, mo 3i0paHa Jisg JaHOi
JIOKaIfii.

Meton TpOTHO3YBaHHS HACHiAKIB 3a0pyAHEHHS € TOYKOBUM, TOOTO
BUKOPUCTOBYE 1H(HOPMAITIIO 3 TOUOK MOHITOPUHTY, IO PO3TAIIOBAHI IO PYCITy PIUKH.
BianoBigHo, pe3ynbTaT OOYMCIACHHS JOCTYMHI JIMIIE B IUX JIOKAIiAX. Tomy,
pO3po0JIeHO METOJN, M0 Ja€ 3MOTY OTPUMYBAaTH pPe3yJbTaTH MiXK TOYKAMH
MOHITOPHUHTY. ba3010 1j1s1 IbOro METOy € METOAM IHTEPHOJALil Ta pexypcii. Takuii
M1X17] T03BOJISIE TPOBOJAUTH OOUYMCIIEHHS 3 MacIITa0yBaHHSAM BiJCTaH1, TAKUM YMHOM
dbopMyroun rpalieHT Pe3ynbTaTiB. BXiTHIMEU mapaMeTpoM 10 METOTy € KOHIICHTPAITii
B JIBOX CYCUIHIX TOYKaX MOHITOPUHTY Ta JWCTaHIlsA MK Toukamu. OTxe, Taka
iHpopMallis MOCTymHa, 3 Pe3yJbTaTy Ta BXITHOI XapaKTEPUCTUKUA O OCHOBHOTO
METOY.

[ndopmartris mpo MOXKJIIMBI MIAMPUEMCTBA, 1110 MOTJIM 3IMCHUTH 3a0pyIHEHHS
MOKe OyTH KOPHCHOIO JIJisl JIIKBiAalii HACHiAKIB Haa3BU4YalHOI cuTyamii. Tomy, Ha
OCHOB1 aJrOpuTMiB (IAbTpaIlii Ta COPTyBaHHS PO3POOJEHO METOJ, IO TO03BOJISIE
KiacuQiKyBaTU Takl MANPUEMCTBA JJI1 HaJA3BUYANHOI cUTyallli. Y SKOCTI BX1JHOTO
napaMeTpy Takoro MeTOAy € TOYKa MOHITOPUHTY Ha piulll, 0151 sIKOi CTaBCsl BUKU/, a
OTXKe 1151 iHpopMmaIlisi JOCTYITHA, SIK BXi/IHA XapaKTEPUCTHKA IO METOAY IMTPOTHO3YBAaHHS
3a0pyJHEHHS.

BaxxnuBoro iHQopMalli€ero € po3yMiHHS PiBHS HEOE3MEKH IS IEIKOrO PIBHS
KoHIleHTparllii. ToMy, B poOOTI OMHMCYETHCS JIOTIKA OI[IHKU ILISIXOM TMOPIBHSHHS
3HAYCHb KOHIICHTpAIlli 3 TpPaHUYHUMH 3HAYEHHSMU Oa3d JaHUX TMOTEHIIHHO-
HeOe3neuHux o060’ekTiB. Taky 0a3y (opMmyroTh BIANOBIIHI HOPMATHUBHO-IIPABOBI
JOKYMEHTH, a caMe CaHiTapHI MpaBuja i HOPMU OXOPOHH IMOBEPXHEBUX BOJ BiJ
3a0pynuaenns - CanlliH 4630-88. Uepes rpomi3KICTh TAKOTO TOKYMEHTY, 0a3a TaHuX
HATIOBHIOETHCS TITBKA MOKIIMBUMU JIJISl IESIKOT PIYKU PEUYOBHUHAMM.

Bci onucani metoau notpeOyioTh 0a3u AaHMX, 3aCTOCYHKY AJISL 3[1HCHEHHS
00YHCIIeHB, 3ACTOCYHKY JUIsl HATIOBHEHHS 0a3u JaHWX Ta 3aCTOCYHKY JIJISi IPOBEICHHS
HaBuaHHA. basza nmanmx HeoOXimHa 1 30epekeHHs iHdopmallli s poOOTH BCIX

ICHYIOUHX METOIB. 3aCTOCYHOK JJIsl 3/[1IHCHEHHS! O0YHCIIEHb Ma€ BUKOPHUCTOBYBATHUCH



CTOpPOHAaMH, IO MOTPeOYIOTh B MPOBEJEHHI JOCIIIKEHb HAJI3BUYAWHOI CHUTYaIIii.
Takumu MOXKyTh OyTH CHIBPOOITHHUKU PO3paXyHKOBO-aHATITHUHUX rpyn Jlep:kaBHOT
CITy»0M 3 HaJA3BUYAWHUX CUTyariil Ykpainu. HasBHICTE Takoro 3acTOCYHKY yCyBa€
TaKui HENOJIK, SIK BIACYTHICTh KOPUCTYBAIlbKOTO 1HTep(deiicy Ta HEe3py4HICTh
KOPHUCTYBAILKOTO 1HTEp(dEHCy, MO BKIIOYAE B ceOE CKIAIHICTh aHAII3Y OTPUMaHUX
pe3yJibTaTiB. 3aCTOCYHOK JIJIsi HAIOBHEHHS 0a3M JaHWUX HEOOXI1THUU IS aKkTyasi3ali
iHpopmariii B 0a3i manux. Takuii mporiec MOXe MPOBOJUTUCH CITIBPOOITHUKAMH
MerteoponoridyHoi ciayxk6u Ykpainu, Ta/abo EkosjorigyHoi iHcmekii YxkpaiHu.
3aCTOCYHOK [IJIsl MPOBEJCHHS HaBYaHHS € TEXHIYHUM 3aCTOCYHKOM, LIO JO3BOJISIE
aKTyai3yBaTh METOJ] KOPUTYBAaHHsS HACHIAKIB 3a0pyJHEHHS Ta MPOBOAHWTHCH, 5K
aBTOMATH30BaHa TeXHIYHA mpoueaypa. Takuil psg BUMOr copmyBaB HEOOXITHICTh
po3pobuTu  1H(oOpMaliiiHy cuUcTeMy I TMO€JHAHHS  yCiX  METOAMK  Ta
aBTOMATU30BAHUX BUMOT. CIMHOIO JOJATKOBOIO BUMOTOIO € HAsIBHICTH CEpBEpY, 5K
CITy>k0u, 110 3a0e3Mnedye BCl CKJIaI0B1 CUCTEMU LIUTICHOK 1H(OPMAIII€TO.

[Hdopmarris mpo NOTOYHI BUTPATH BOAU B TOUKAX MOHITOPUHTY € HEOOX1IHOIO
CKJIaI0BOIO, L0 TMOBMHHAa OyTH BpaxOBaHa MpHU MPOBEACHHI OOYHCIEHHS. 3 LI€I0
METOI0 PO3POOJIEHO TEOPETUYHUN METO/ IHTerpallli JaTYMKIB OOYMCIICHHS MOTOYHUX
BUTpPAT BOJH, 1110 3HAXOASATHCSA Y TOUKaX MOHITOPHHTY, 3 IHPOPMAIIHHOIO CUCTEMOTO.
Moro npuHIMI MonsATae y B3aeMoJlil TOYKM MOHITOPHUTY 3 CEpPBEPOM Yepe3 IPOTOKOJ
HTTP, Takum 4YuHOM BKJIIOYAIOUM 1 IO YACTUHY B3Aa€EMOJIIi 3 MPUCTPOSIMU 10
1HGOpMaILIHHOT CHCTEMU.

Pa3om, yci ommcaHi ckiaaoBi, TOOTO METOAWKH Ta iH(OpMalliiiHa cucTema
bopMy10Th 1HPOPMAIIHHY TEXHOJIOTIIO.

BanigHicTs po3po0ieHHX METOIB MIATBEPKYETHCS IIJISIXOM IMPOBEICHHS
CUMYJISILIIN Ta perpecii 04ikyBaHUX JaHUX 3 00UHUCIICHUMU.

[IpaBunbHICTH poOOTH 1HPOPMALIIHOT CUCTEMH M1 ITBEPAKYETHCS TECTYBAHHIM
il KOMIIOHEHTIB. 3 I1€:0 METOIO, JIsl KO)KHOT'O KOMIIOHEHTa PO3pO0JIEHO Psijl TECTOBUX
CUTYyalll{, 110 MPHU MPABUIBHOMY PE3YyJbTaTl MIATBEPKYIOTh MPABHIBHICTE POOOTH
¢byukuii. Taki TecTi MOXKyTh OyTH MPOBEIEHUMHU BPYUHY 200 aBTOMATU30BAHUMHU.

OmnucaHi po3poOKH YCyBarOTh HEJOJIKM, IO BHUSBICHI B XOII aHaJI3y

ICHYIOUOTO IPOrpaMHOTO 3a0e3nedyeHHs Ta (POpPMYIOTh Takl IepeBary, sk HasgBHICTb



0a3u JaHuX, Ta IHTEPAKTUBHUN KOPUCTYBalbKUi 1HTepdeiic. [HI Taki nmepeBaru, sk
ITUPOKHUM CIIEKTP XapaKTEPUCTHK, 110 MOKYTh OyTH BpaxoBaHi Jyisl MPOTHO3YBAaHHS,
10 TIOKPAIIy€ TOYHICTh MPOTHO30BAHUX PE3YJIHTATIB, IUPOKUA CTICKTP MOJEIEH ISt
IPOBEJICHHS] MPOTHO3YBaHHS, MOXJIMBICTh 31MCHIOBATH MOJEIIOBAHHS HE TUIbKH
SKOCT1 BOJIM, a ¥ BIUIMB HA BOJIHI €KOCHCTEMH HE € BAXKJIIMBUMU IS MPOBEIACHHS
00YHCIIeHh B YMOBAX HaJ3BUYANHO1 CUTYAITI].

KarwuoBi ciaoBa: oiiHka SKOCTI BOJOWM, HEMpOHHA Mepexka, IITYUYHHM
IHTEJIEKT, PYCJIO PIUKH, PETrpecisi, MPOTHO3YBAHHS HACHIJKIB 3a0pyIHEHHS BOJOMM,
MaTE€MaTUYHE MOJIENIOBAHHS, OLIHKA SKOCTI BOJHUX OO'€KTIB, PYCJO, MPOTHO3
HACHIAKIB 3a0pyqHEHHS BOJONM, MaTeMaTUYHE MOCIIOBAHHS, IHTEPIIOJISIIS,
peKypcisi, MOTEHIIiHO Hebe3neuHuid 00’e€kT, anropuT™m ¢iasTpalii, iHGopmarlliiina
cucrema, iHdopmariitHa TexHosoris, RESit, aBTomaTH30BaH1 METOIM MPOTHO3yBaHHSI

3a0pyIHEeHHSI, Ha/I3BUYaiiHA CUTYaIIisl.

SUMMARY

Gertsiuk M.M. Information technology for river pollution forecasting in
emergencies based on regression methods and heuristic algorithms. — Qualifying
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The dissertation for obtaining Philosophy Doctor scientific degree in the field of
knowledge 12 “Information technologies”, specialty 123 “Computer engineering”.
State University of Information and Communication Technologies of the Ministry of
Education and Science of Ukraine, Kyiv, 2024.

An information technology development that predicts rivers pollution level with
hazardous substances in emergencies scientific task is solved in the dissertation.

The work highlights conducted research that allows riverbed pollution
forecasting with a limited input characteristics number.

The work analyzed such existing solutions as Qual2K, MONERIS, Aquatox,
WASPS, EXAMS, Visual Plumes, RUSLE2, MMSOILS, RESRAD, MEPAS,
Hydrologic Micro Services, SWToolbox, MOIRA DSS and some empirical models.
An analysis makes it possible to forecast river pollution consequences and to deduce

such disadvantages of mentioned systems as:



—  inconvenient user interface, that includes the obtained results analyzing

complexity;

— aneed to involve a characteristics wide range necessary for forecasting;

— 1insufficient adaptability to the specific emergency conditions,

—  anecessity to have extensive expertise in models to apply them correctly;

— user interface absence.

Fick's laws are analyzed in work as modeling the diffusion process laws. Special
attention is allocated to the Fick equation derived by Taylor, which performs
calculations in the flow. Such analysis is important cause of diffusion processes
understanding and Fickian-type methods logic, means pollution effect predicting
methods, that model only diffusion spread, without including other environmental
factors that describe non-Fickian type models.

To eliminate such disadvantages, a number of studies were carried out, which
will make it possible to eliminate them. For this purpose, a pollution effect assessing
empirical method are selected and improved. A method result is substance
concentration in certain location, at certain time. Such characteristics eliminate
obtained results analysis complexity disadvantage. Considering a need to involve a
wide range of characteristics necessary for forecasting, a decision to use Harvey Jobson
empirical hydrological equations series as a model that does not require detailed
characteristics and can be obtained through GIS analysis and some statistical data was
made.

Chosen method performs predictions between pollution and measurement
points. This is a disadvantage that makes it impossible to use method in necessary
conditions. Therefore, such basic improvements as the multipoint method and the
multirouting method were developed. The purpose of the multipoint method is to adapt
selected model to use between several points. A multirouting method involves model
usage in the case of such phenomena as branching and merging of river channels.

A part of pollution effects forecasting method can be used to predict pollution
level decline in some location. Researches that show work logic of this part are

conducted and described in the work.



A pollution forecasting method, that requires a basic number of characteristics,
may has less accuracy and insufficient adaptability to the emergency conditions.
Therefore, a method for adjusting pollution consequences, which is learned based on
existing information about previous pollution, was developed based on a neural
network. Training is performed based on regressing of concentration data calculated
by the network to the existing statistical ones. Such neural network basis is based on
regression problem. An input characteristic for the calculation is the substance
concentration at some point. This method helps to eliminate such a disadvantage as
insufficient adaptation to specific emergency conditions and to adapt the results to
some possible regularities of the location, with efficiency depending on the location
itself and the information collected for the given location.

A pollution consequences forecasting method is point-based, means it uses
information from monitoring points located along the riverbed. Accordingly,
calculation results are available only in these locations. Therefore, a method that allows
obtaining results between monitoring points was developed. A basis for this method is
interpolation and recursion methods. This approach allows calculations with distance
scaling, thus forming a results gradient. Input parameters to the method are
concentrations in two neighboring monitoring points and distance between the points.
So, such information is available, from result and input characteristic from main
method data.

Information about possible enterprises that could have caused pollution can be
useful for emergency consequences eliminating. Therefore, based on filtering and
sorting algorithms, a method that allows classifying such enterprises for an emergency
was developed. As an input parameter of such a method, there is a monitoring point on
the river near which the release occurred, and therefore this information is available as
an input characteristic to the pollution forecasting method.

Understanding the hazard level for a given concentration value is important
information. Therefore, the work describes assessment logic by comparing
concentration values with potentially dangerous objects database limit values. Such a
database is formed by relevant legal documents, namely sanitary rules and regulations

for the surface water protection from pollution - SanPiN 4630-88. Due to the bulkiness



of such a document, the database is filled only with substances possible for a certain
riverbed.

All described methods require a database, an application for performing
calculations, an application for filling the database, and an application for training. A
database is necessary to store information for all existing methods operations. The
calculation application should be used by parties requiring emergency investigations.
Such parties can be State Emergency Service of Ukraine calculation and analytical
group employees. Such an application presence eliminates such a disadvantage as the
lack of a user interface and user interface inconvenience, that includes obtained results
analyzing complexity. Application for database filling are necessary for updating
database information. Such a process can be carried out by employees of the
Meteorological Service of Ukraine and/or the Environmental Inspection of Ukraine.
The training application is a technical application that allows you to update the method
of pollution effect correcting and conduct it as an automated technical procedure. Such
a series of requirements created a neccesity to develop information system to combine
all methods and automated requirements. The only additional requirement is the server
as a service presence that provides all system components with complete information.

Information about current water consumption at monitoring points is a necessary
component that must be taken into account during calculation process. For this purpose,
a sensors integration theoretical method for calculating current water flows located at
monitoring points with the information system was developed. Its principle lies in
interaction between monitoring point and server through HTTP protocol, thus
including this interaction part with the devices in the information system.

Together, all described components, i.e. methods and information system, form
information technology.

A developed methods validation is confirmed by conducting simulations and
expected with calculated data regression.

An information system operation correctness is confirmed by testing its
components. For this purpose, a few test situations were developed for each
component, which, if the result is correct, confirm operation correctness of the

function. Such tests can be conducted manually or automated.



Described developments eliminate disadvantages revealed during existing
software analysis and form such advantages as presence of a database and an interactive
user interface. Other advantages such as a wide range of characteristics that can be
considered for forecasting, which improves the forecasted results accuracy, models
wide range for forecasting and the ability to model not only water quality but also the
impact on aquatic ecosystems are not important for calculations in emergencies.

Key words: water body quality assessment, neural network, artificial
intelligence, riverbed, regression, water body pollution consequences prediction,
mathematical modeling, water bodies quality assessment, river bed, water body
pollution effects prediction, mathematical modeling, interpolation, recursion,
potentially dangerous object, filtering algorithm, information system, information

technology, RESit, automated pollution forecasting methods, emergency situation.
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