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KAPTOTPAONYECKOE MOAEANMPOBAHUE
30H 3ATOITAEHUA B I'NC «ITAHOPAMA»
HA ITPUMEPE YUACTKA p. ITPUITATA

A. I1. BAHITEBAY, H. A. IIECTAKOB", A. A. TOIIA3", A. b. KA®TAHYHKOBA"

YBenopyccruii 2ocyoapcmeennviii ynusepcumem, np. Hezasucumocmu, 4, 220030, 2. Munck, Benapyce

Annomayus. TlpencraBieHpl METOAMKA M PE3YIBTATHl KAPTOTPa(QUICCKOTO MOACTHPOBAHUS 30H 3aTOIUICHUS YIaCTKa
nomuusl p. [Tpunstn 8Osy 1. [letpukosa B 'MC «Ilanopamay Ha ocHOBe co3qaHus nn(poBHIX Monenei penbeda. I1o-
cTpoeHre IM(POBBIX MOJeNel pesbeda BBIIOIHEHO JBYMs METOAMHM: 110 JaHHBIM Tonorpaduiecknx kapT macirada
1:100 000 1 faHHBIM TUCTAHIIMOHHOTO 30HIMPOBAHUS 3EMIIH, TOJIYYEHHBIM B paMKaxX MEX/IyHapOHOTO UCCIIe10BaTE b~
cKoro npoekra «PamuosnokanmonHas Tonorpadudeckas Muccus martiay (Shuttle radar topography mission, SRTM).
C ucnonezoBanuemM nHCTpyMeHTOoB ['MIC «Ilanopama» (Bepcus 14) ocyIiecTBIEHO MOAEIHUPOBAHUE 30H 3aTOIMICHUS
METOZIOM CTBOPOB B ITpE/Ieiiax UcCieayeMoll Tepputopun. B pesynbrare kaprorpaduueckoro MoACIMPOBAHUS MOy YEHBI
TEOpPETUYECKUE MOJIEITH 30H 3aTOIUICHHUS MIPH YCIOBUHU TOBeMa YPOBHS BoAbI B p. Ilpunsatu Ha 3 1 6 M. JlOIONTHUTETHHO
paccuuTaHBI IJIOMIAAN 30H BEPOATHOTO 3aTOIUICHHS IPH OIBeMe YPOBHS BoAsI Ha 3; 4; 5; 6; 7; 8 m 9 m. IIpoBenen cpaBHH-
TENBHBIA aHaJIH3 HU(PPOBBIX MOICICH perbeda, IMOCTPOCHHBIX 10 JAHHBIM TONOTpadUUecKuX KapT U PagHOBBICOTHBIM
maraHbEIM SRTM, a Takke pe3ynbTaTtoB KapTorpadnaeckoro MOAESTHMPOBAHHUS 30H 3aTOIUICHISI HA OCHOBE ATHX ITH(POBHIX
Mozenelt penbeda. Pe3yasraTsl MOIEIHPOBaHNS TTO3BOIIIUIH OMPEICIIUTH TPAHHUIIBEI BOSMOYKHOTO 3aTOTUICHHS B TIPE/Ieax Uc-
CJIEAyeMOT0 y4acTKa MOIHHEI p. [TpHUIIATH B ciTy4ae BOSHUKHOBEHUS OMMACHOHN THIPOIIOTUIECKON 0OCTaHOBKH, BRI3BAHHOM
KPaTKOBPEMEHHBIM (TTABOJIKH) HIJIH AOJITOCPOYHBIM (TI0JIOBO/IHE) ITO/EMOM YPOBHS BOJIBI B PEKE.

Kniouesvie cnoga: 30na 3arorenus; ' IC «ITanopamay; kapTorpaduieckoe MOIeTMPOBaHNE; TOMOT padUIeCKUE KapThl;

JAHHBIC TUCTAaHIIMOHHOTO 30HaupoBaHus 3emin; SRTM; mudposas monens penbeda; [IMP.
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CARTOGRAPHIC MODELLING OF FLOOD ZONES IN GIS «<PANORAMA»
ON THE EXAMPLE OF A SECTION OF THE PRIPYAT RIVER

H. P. ZAITSEVA', M. A. SHASTAKOU? A. A. TAPAZ*, H. B. KAFTANCHYKAVA*?

aBelarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus

Corresponding author: H. P. Zaitseva (zaiceva65297@gmail.com)

Abstract. The article presents the methodology and results of cartographic modelling of flood zones of the Pripyat
River valley section near Petrikov in GIS «Panoramay based on the creation of digital elevation models. The digital ele-
vation models were created using two methods: based on 1 : 100 000 scale topographic maps and Earth remote sensing data
obtained within the framework of the international research project «Shuttle radar topography mission» (SRTM). Flood
zones were modelled using the cross-section method within the study area using the tools of GIS «Panoramay (version 14).
As aresult of cartographic modelling, theoretical models of flood zones were obtained under the condition of a water level
rise in the Pripyat River by 3 and 6 m. Additionally, the areas of probable flood zones were calculated with a water level rise
of 3; 4; 5; 6; 7; 8 and 9 m. A comparative analysis of digital elevation models created using topographic maps and SRTM
radio altitude data, and the results of cartographic modelling of flood zones based on these digital elevation models was
conducted. The results of the modelling made it possible to determine the boundaries of probable flooding within the study
section of the Pripyat River valley in the event of a dangerous hydrological situation caused by a short-term (floods) or
long-term (flood) rise in the water level in the river.

Keywords: flood zone; GIS «Panoramay; cartographic modelling; topographic maps; Earth remote sensing data; SRTM;
digital elevation model; DEM.

BBenenue

HaBonHeHune — 3710 3HaYUTETHHOE 3aTOIUICHUE MECTHOCTH B PE3YIIbTaTe MOAbeMa YPOBHS BOJIBI B PeKe, 03epe
nunu Mope. Hanbonee pacipocTpaHeHHBIMH IPHYUHAMHI HABOJAHEHHH SIBIISIFOTCSI CHETOTAsTHNE, TIPOAOJIKHTEIb-
HBIE JIOXK/IW U JINBHU, 3aTOPHI M 3aKOPHI JIbJIa Ha peKax, MpopsIBbI 1aM0 1 ioTHH. Ha Tepputopun benapycu
HABOTHEHMS OOBIYHO CBA3BIBAIOT C THAPOIOTHIECKUM PEXKUMOM PEK: B TIEPHO]T BECEHHETO ITOJIOBOBS (PUKCH-
PYIOT JOITOCPOYHOE, a B IMIEPHOJ ITABOJIKOB — KPaTKOBPEMEHHOE TIOBBIIIICHHE YPOBHS BOJbL. B Havasne BeCHBI
Ha KPYIHBIX peKax MOTYT MPOUCXOAUTH 3aTOPHI (MeperopaxxMBaHue pyciia MHOTOCIOWHBIM CKOTIJIEHHEM JIb/1a
BO BpeMsI JIEZI0X0/a), YTO B HEKOTOPBIX CIIydasx TakkKe MPUBOAUT K 3aTOTUICHUIO TEPPUTOPUI, PACTIONOKESHHBIX
BBIIIIE TIO TEYEHHIO.

AKTyalbHOCTb HCCIIeIOBaHUS 00yCIIOBIIEHA €KEr0THO HabroaonmMucs B bemapycu moinoBoIbsIMu 1 mma-
BOJKAaMH Ha KPYITHBIX PEKax M, COOTBETCTBEHHO, HEOOXOANMOCTBIO COBEPIICHCTBOBAHUSI M aBTOMATH3aLluU
CHCTEM MOHUTOPHHTA YpE3BBIYAMHBIX CUTYallli B IEJISIX CBOEBPEMEHHOTO ITPOrHO3UPOBAHNUS U, KaK CIIE/ICTBHE,
COKpAII[eHNs] HETAaTHUBHBIX MTOCIIECTBUI 3aTOTUICHNH M HAHOCUMOTO WMU yIepOa JiJIsl HaceNeHUsI U X035M-
CTBEHHOM JESITETHbHOCTH.

D¢ dexTUBHBIM HHCTPYMEHTApPHEM ISl peLIeHHs TOM00HOT0 poAa 3a1a4 001a1al0T FreonH(POpPMaIIMOHHbIE
cucrembl (['MIC) — cucTeMsl, peain30BaHHBIC B BUJIC allIapaTHO-IIPOrPAMMHBIX MHOTO(YHKIIMOHAILHBIX KOMII-
JIEKCOB, KOTOPBIE 00eCIIeInBaioT cOop, XpaHeHne, 00padoTKy, 0TOOpaKeHHUE B PAcIIPOCTPaHEHUE TTPOCTPAH-
CTBEHHO KOOPJMHUPOBAHHBIX JIAHHBIX, MHTETPAIHIO WH(OPMAIINH U 3HAHUI O TEPPUTOPUH (TeorpadhuaecKoM
o0bekTe). B oTimumne oT CloKHBIX METOIUK MaTeMaTn4ecKoro MOJACTHPOBAaHUSI COBPEMEHHOE MTPOrPaMMHOE
I'MC-obecrieuenue MO3BOIISIET BBHITIOIHATH KOMITBIOTEPHOE MOAETUPOBAHNE 30H 3aTOIICHHUS JOCTATOYHO OBICT-
PO, HarIAITHO U 3(DPEKTUBHO.

Llenpro pabOTHI SBISIETCS H3YyYSHHE BO3MOXKHOCTEH KapTOrpapuiecKoro MOJISITHPOBAHUS 30H 3aTOTUICHUS
MIPUPYCIIOBBIX TEPPUTOPHUI HA OCHOBE MTpUMEHEeHHUs HUPPoBbIX Mozenel penbeda (LIMP) B TN C «ITanopama
Ha TIpUMepe ydacTka JONUHEI p. [IpunsaTu.

OOBEKTOM HCCIICTOBAHUS BBICTYIIAIOT 30HBI 3aTOIUICHHUS (B TOM YHCJIE BEPOSTHOTO) — yUaCTKH MECTHOCTH,
3aTaruiiBaeMble B pe3ysbTaTe MOIHATUS YPOBHS BOJIBI B peke (BogoeMe).

MaTepna.mﬂ U METOAbI UCCJICAOBAHUSA

JU71st TpOTHO3UPOBAHMS ¥ 30HUPOBAHUS 00J1aCTEH MOATOIUICHNS, TOATOTOBKU K 3TOMY HaceJIeHHs He0OX0IUMO
HUMETb HE TOJBKO UCTOPUYECKHE M METEOPOIOTUYECKHE NaHHbBIC, HO U ONEPaTUBHYI0 MHAOPMALIUIO O 30HAX
3aTOIUICHUS, IPOJOKUTEIILHOCTH MaBOJKA WM TOJIOBObsI, TEOMETPHU PYyCia PEeKH, MecTax 00pa30BaHUs

36



T'eorpagus
Geography

3aTOPOB U HAHOCOB H T. 1. B 3TOM OTHOIIIEHWH METOJIbI IMCTAHIIMOHHOTO 30HJUPOBAHUS 00JI/Ial0T SIBHBIMHU
MIPEUMYIIECTBAMU TIePe/T MOJICBBIMHU UCCIIEIOBAHUSMHE, KOTOPBIE TPEOYIOT OOJIBIIINX 3aTpaT BPEMEHH H HMEIOT
DS IOTIONHUTENBHBIX OTPaHHYEHHi .

B benapycu noarormieHue TeppUTOPHIA Yalle BCEro MPOUCXOAUT BO BPEMs pa3iiuBa KPYMHBIX peK B IEPHOJ
BECEHHETO TOJI0OBO/Ibs. Hanboree sipko BBIpaXKeHBI Pa3UuBBI peK BecHOM B [omenbckoii (6acceitnbl pek [1pu-
1s1Th, J{Henp, Cox), Morunésckoii (0accerinbl pek [uenp, Cox) u [ ponueHckoit (6acceiin p. Heman) o0mactsix.
B wactHOCTH, clabopacueHEHHBIH BOHO-JICTHUKOBBIN, 03€PHO-aJUTIOBUANBHBIN W aJTIOBHAIBHBIN penbed
teppuropun [lonechs criocodbcTBYeT BEIXOAY p. [IpursTu u3 6eperoB Ha 3HAYUTENBHBIC TUIOIA/IN TIPH TTOBBI-
IICHUH YPOBHS BOZIBI B peke. [lomumMo nipodero, B paiione T. TypoBa HaOIronaeTcst CyskeHHe MmoMsl p. [Ipurmstu
1o 6—8 kM, a B paiione r. Mo3sipst — 10 1,5-2,0 kM. Ha aTom yuacTke B p. [IpunsaTs Bagaior Takue KpymHbie
npuToKH, Kak Topsiab, Ciyus, Y6opth, [Ttuus’ [1]. Bee BRIMIEN310/KeHHOE JaeT OCHOBAHIE BHIOPATh JUIS HC-
CJIEIOBAHUA y4acTOK JoJauHbI p. [Ipunaru B paiione r. [lerpukosa (puc. 1).

Puc. 1. Tepputopus MOIEIUPOBAHHS 30H 3aTOIICHUS

Fig. 1. The territory of flood zones modelling

s peann3aniy MpakTUYECKOM YaCTH UCCIIEIOBAHUS B3AT Y4acTOK p. IIpursiTi, orpaHM4eHHBII CTBOPAMHU
B paiioHe HaceleHHBIX MyHKTOB IlepepoB (Ha 3amaze) n XKaxoBuun (Ha BOCTOKe). B mpeenax BbIJIEIEHHOTO
ydacTka HaxoAuTcs runpomnoct [lerpukos.

ITnomas uecaeayemMoii TeppuTopun cocTaBnseT 2537,8 kv? (253 780 ra). Kpaiinue TOUKH yuacTKa HIMEIOT
cienytomye reorpadguyeckue koopauHarel: 52°20' c. mr., 28° 00" B. 1. — ceBepo-3anajaHas Touka; 52°20' c. .,
29°00' B. 1. — ceBepo-BocTouHast Touka; 52°00' ¢. 1., 29° 00" B. 1. — roro-Boctounasi Touka; 52° 00 ¢. m1., 28°00' B. 11. —
IOT0-3arajHasi Touka.

K HacrosimeMy BpeMeHH HaKOTUICHA JOCTATOYHO o0IMpHas nH(opmarws o BoHoM peskume [omechst, mo3so-
JSTFOIIAst OXapaKTeprU30BaTh €ro ¢ yUeToM MpeoOpa3oBaHusl B IIPoIiecce OCYIINTEIbHON Mennopanun. B BogHOM
PEKUME BOJIOTOKOB BHYTPH TOJIa BBIJEIISIFOTCS OCHOBHBIE (ha3bl — TOJIOBOJIbE, TABOJIKK M MeXeHb. [1omoBoIbe
€XKEr0JTHO IIPOMCXOUT BECHOU B PE3YJIbTATE CHErOTAsIHYS U BBITIAJICHUS JOK 1ei pu cHerotassHuu. Ha p. ITpumsitu
OHO OOBIYHO HAYMHAETCSI B IEPBOI TOJIOBHHE MapTa, B OTACIbHBIE TO/Ibl — B (heBpaie wim anpene. [Tponomku-
TETHLHOCTH TIOJIOBOJIBS COCTABISICT B cpearem 3,0-3,5 mec.

CornacHo naHHBIM PecmyOnrMKaHCKOTO IIEHTpa MO THUAPOMETEOPOIIOTHH, KOHTPOIIO PaAMOaKTUBHOTO 3a-
IpA3HEHNS ¥ MOHHTOPHMHTY OKpyskaromeii cpenst (Benruapomer)® B mepsom kBaprane 2024 I. MOHHTOPUHT
MMOBEPXHOCTHBIX BOJI B Oacceiine p. [Ipumstu npoBomuiics B 33 mMyHKTaX HaOMIOICHUH.

[TaBoaKoBas cutyanus Ha p. [IpunsaTu B Teuenue neporo kBaprana 2024 r. BeIIIsAENA CIeTyIONIM 00pa3oM:
3a sTHBapb B cpeHeM 110 b6acceiiny p. [Ipumnstu Beimano 80,8 MM ocamkoB, uto coctaBuio 193 % ot kimmMarudeckon
HOPMBI, 32 (eBpaib — 64,5 MM ocaakoB (159 %), 3a mapt — 32,3 MM ocazikoB (72 %). B Hauasne sHBaps Ha pexax
BO300HOBHJIHCH JIEJ000pa30BaTEIbHBIE MPOIIECCHI, B IEPBOIL JIEKaie OUTH MOBCEMECTHO YCTAHOBHUIICS JICJIOCTAB.
B ypoBeHHOM pexrMe peK B OCHOBHOM OTMEYaJiCsl pOCT YPOBHEH BoabI 10 34 ¢M B CYTKH, B pe3yJIbTare 4ero

"Tonas A. A., Illecmaxos H. A., Jluc K. 5. KaprorpahupoaHie 30H 3aTOMIEHAI 10 TaHHBIM JUCTAHITHOHHOTO 30HNPOBAHHS 3eM-
7 : yue0.-MeToA1. pekoMenaanuu 1o kypey «Ludposas 06paboTka KOCMHYIECKHX CHUMKOBY TS CTY/ICHTOB crienuanpHoctet 1-31 02 03
«Kocmoaspoxkaprorpadus», 1-56 02 02 «'eonH(popManioHHbIe CHCTEMBI (110 HarpaBieHusIM)». Munck : BI'Y, 2024. 47 c.

*BrakiTHas knira Bemapyci (BomHbIa a6’exThr bemapyci) : srmBkIanenpss / pamkan.: H. A. JIzicero [i inm.] ; Mact. B. T. 3araponsi.
Minck : Benapyc. suupixi. imst [Terpycs Bpoyki, 1994. 415 c.

3CeTh MOHHTOPHHTA TOBEPXHOCTHBIX BOJ. IIpHmsTh // Pecy6nmuKaHCKHil EHTP MO THAPOMETEOPONIOTHH, KOHTPOJO PaIHOAKTHB-
HOTO 3arpsi3HEHMS] 1 MOHUTOPHHTY OKpY’KaromeH cpefpl : cait. Mumck, 2008—2025. URL: https://rad.org.by/articles/voda/observation-
points-voda/basseyn.pripyati.html (gata o6pamenus: 25.02.2025).
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Ha niputokax p. [lpumsaru (p. Cinyus y ar. Jlenun u p. Iltuus y 1. [epmas Cno6osaka) ypoBHH BOJBI TIPEBBICHIN
OIacHbIE BBICOKHE OTMEeTKH. Ha GonbinHCcTBe pek Oacceiina p. [Ipunstu Boga Haxoauiack B noime. Takum 06-
pa3om, BomHOCTS p. [Ipursatu B mepBoM kBaprane 2024 1. Obl1a 3HAYUTENHFHO OOJBIIE HOPMBL.

[To maraBIM ['OMenbckoro obmactHoTO yripasieHus MUC Pecryomiku bemapycsh, mo coctostHATo Ha 22 Map-
Ta 2024 1. B ['oMenbckoii 0071aCTH TaJbIMHM M ITABOAKOBBIMH BOAAMHM ObLIN MOATOIUICHBI 130 >KMIIBIX JOMOB,
25 mosaBaJoB KUIBIX TOMOB, 450 moaBopuii, 211 X03siCTBEHHBIX MOCTpOEK, 34 yuyacTka fgopor u 135 uHbIX
3[ITAaHUH ¥ COOpPYKEHUH. Yrpo3a HeONaronpusTHIX MOCIEACTBHHA 3aTOTUICHUH 1T HACETICHHS M XO3SIIICTBEH-
HOH JeATETHFHOCTH 00yCIIOBIMBACT HEOOXOMUMOCTD M aKTyaJIbHOCTh BBIOOpA OTIEPAaTUBHBIX M AP (EKTHBHBIX
METOJIOB pelIeHus 3a1ad.

HccnenoBanus 1o BBISIBICHUIO, PacyeTy U MOJCIMPOBAHMIO 30H 3aTOIUIEHUs B Oacceitne p. [Ipunstu u Ha
Tepputopuu [lonecks B 11e10M TPOBOIMIIMCHE MHOTUMHE aBTOpamu u3 benapycu (A. A. Bomuek, T. A. Hlenecr,
. A. Koctioxk, JI. O. ITetpoB u ap. [1; 2]). B psime padboT pacdeTsl 30H 3aTOTUICHHSI OBIITH OCHOBAHBI HA UCITOJb-
30BaHMHU OLM(PPOBAHHBIX Mpoduiel penbeda u MaTpUI] BBICOT COBMECTHO C IPUMEHEHUEM MaTeMaTHYeCKHX
aITOpUTMOB (MOAeJIe) pacipeaeeHUs] BOJbI, OJJHAKO HE BCErAa MHTEPIPETHPOBAIIMCH B BHIE KapTorpadu-
YECKUX JTAHHBIX.

OcHoBHBIE ITaNBI HCCIeT0BaAHMA. Peann3anys uccieoBaHus MpelyCMaTpUBAET ITOCIEeI0BATEIHFHOE BhI-
MTOJTHEHHUE CIIETYIONINX ITAIOB.

Irtan 1: BIOOP UCXOMHBIX JaHHBIX.

Jran 2: coznanue npoekra B 'MIC «Ilanopamay.

ITan 3: uHTErpaIrsI UCXOTHBIX JaHHBIX B [ IC-TIpoeKT.

Irtan 4: nocrpoenue LIMP no nannabm Tonorpaduyeckux kapt macmrada 1:100 000 u gaHHBIM jwC-
TaHLIMOHHOTO 30HAMPOBAHNS 3€MJIH, TIOJTYUYEHHBIM B PaMKaX MEXAyHapOIHOTO UCCIEI0BaTEIbCKOTO MPOEKTa
«Panunonokannonnas ronorpadguueckas Muccus wartia» (Shuttle radar topography mission, SRTM).

ITamn 5: cpaBHATENBHBIN aHAIH3 PE3yIbTaToOB TTocTpoeHus LIMP u orteHka Ux TOYHOCTH.

Iran 6: kaprorpaduyeckoe MOJICITMPOBAHNUE 30H 3aTOMICHUS Ha ocHOBe LIMP, mony4eHHbIX 10 JaHHBIM
tonorpaduyeckux kapt macmrada 1 : 100 000 u nanabiM SRTM.

Jtan 7: cpaBHUTEIBHBIN aHATIN3 Pe3yJbTaTOB MOJICIHPOBAHMS U OIIEHKA WX TOYHOCTH.

[Tpumenenne ' MIC-TexHOMOTHIA HEOOXOIUMO yrKe Ha dTaTe MOATOTOBKH HCXOMHBIX TAHHBIX, a TAKXKE HETIO-
cpelncTBeHHO npu pacuere [IMP, MonenupoBaHuy 30H 3aTOIUICHMS], aHAJIU3€ PE3YJIBTaTOB IPOTHO3UPOBAHUS
Pa3BUTHUS TUAPOJIOTUYECKON 0OCTaHOBKM Ha TEPPUTOPHUU PErHOHA ISl ONpeAeiieHHUs MOTEHIUATBHBIX CO-
HATBHBIX U 9KOHOMHUYECKUX TTOCIECTBUN HaBOAHEHUH [3].

B xauecTBe HCXOMHBIX JaHHBIX JJIS TOCTPOCHHUS rpadudeckoil 1 kaprorpadudeckoil ”HPOpPMAIuH, KaK mpa-
BUJIO, HCTIOJIB3YIOTCS JIaHHBIE MHOTOJICTHUX HAOTFOJICHUH 32 YPOBHEM BOJIBI B peke, PaKTHUECKUE U CITPOTHO3HU-
POBaHHBIE PACXOABI BOBI, a TAK)KE MOABEP)KEHHOCTh TOWMEHHBIX TEPPUTOPHI HEOIArOMPUSTHBIM U OTTACHBIM
THIPOJIOTHYECKUM sIBJIeHUSIM [4; 5]. B Takom cirydae kaprorpaduyeckoe MOASTUPOBAHHUE SBISETCS HE TOIBKO
CPEICTBOM OTOOpaKEHHS MPOIIECCOB W SIBICHUH Ha reorpaduyeckoil KapTe, HO U OObEKTUBHBIM KPUTEPUEM
MIPOBEPKH JAHHBIX, METO/IOM, TeHEPUPYIOIINM HOBYIO HH(OpMAITHIO 00 00BEKTaX OKpY-Karoleil JefCTBUTENb-
HOCTH B BHJIE HH(POPMAIIMOHHBIX MOJieNei [6; 7].

Hoctpoenune LIMP. Kaprorpaduueckoe MoeIrpoBaHIe 30H 3aTOTUICHHS U pacdeT OCHOBHBIX MOpdomeTpH-
YeCKHX MOKazaTesell BpeMEeHHO 3aTOTUIEHHBIX y4acTKoB B cperie I IC ocyTecTBIsIoTCS TIpeskIe BCETO UCXOIS U3
JIAHHBIX O pesibe()e MECTHOCTH M THIPOIOTHUECKON 00CTaHOBKE (a0COMIOTHBIE OTMETKH BBICOT M BOJHOW MOBEPX-
HOCTH PEKH): pa3HOCTb OTMETKU BOJHON TIOBEPXHOCTH U OTMETOK BBICOT TOYEK MECTHOCTH OepeTcs 3a OCHOBY
TIPH OTIPEJICNICHUH 30HbI PACIIPOCTPAHEHHS PA3IIUBa BOJBI B IIEPHO]T TIABOJIKA HITH ITOJIOBO/BS. OTMETKH YPOBHS
BOJIBI B PEKE MOTYT OBITh B3STHI M3 JAHHBIX THIPOMETCOPOIIOTHUECKUX HAOMOACHNH (TI0 THAPOTIOCTY ), a TAKKe
U3 KapTorpaguyeckoro Marepraia, UMEIOIerocs sl 00beKTa rccienoBanus. BekTopHble Tororpaduieckue
KapThI COJEPIKaT CBEICHHMS U O pesibede, K O CPEHEM YPOBHE BOJBI B PEKE Ha ONPEICTICHHYIO 1aTy. DIeKTPOHHBIH
(hopMaT KapThl TIO3BOJISIET OTIEPATHBHO OOHOBISTH HH(POPMAIMIO O CEMAHTHKE U METPUKE OOBEKTOB Ha KapTe
C YYETOM MPOU3OMIENINX (MIIH TPENOoIaraéMbIX) N3MEHEHNH THAPOIOTHIECKHIX YCIIOBHH MECTHOCTH.

I'maBHas uzes, Ha OCHOBE KOTOPO, Kak IMPaBUIIO, pEaIn3yeTcsl MOJICTUPOBAHNE MTaBOAKOOMACHBIX CUTYAIINH,
3aKII0YaeTcs B TIOCTPOCHHUH MIEpeceueHus] IOBEPXHOCTH peibeda ¢ BOMHBIM 3epKasioM. s aTux meneii uc-
none3yercs LIMP, mocTpoeHHas 1o ropu30HTAISIM ¥ OTMETKaM BBICOT Ha Tonorpaduaeckoi KapTe, COBMECTHO
C MOJIEITBIO CEKYIIIeH TITOCKOCTH BOTHOW MMOBEPXHOCTH, TOCTPOCHHOM Ha OCHOBE PE3YIIBTAaTOB MOJIETNPOBAHUS
YPOBHEH BOJBI.

CornacHo onpezenenuto ['eonornyeckoii ciryx0s1 CLIA [IMP, niu matpuiia BeICOT, — 3TO ITUPPOBOE Kap-
TorpaduuecKoe MpeACTaBICHIE BRICOT IIOBEPXHOCTH 3EMITH B y3JIaX PETYJISIPHON CETKH B HAITPABICHUSIX X H ),
BEPTHKAJIbHOE 3HAYEHHE KOTOPOTO MPHUBI3aHO B MTPOCTPAHCTBE K 00IEMY BEPTHKAIIEHOMY JIaTyMYy.

Texumnueckue nnctpykiuu ['C «Ilanopamay, ¢ MOMOIIBIO KOTOPOI BBITTOIHSUIUCH PACUETHI, OTPEAETISIOT
MaTpHIly BBICOT KaK TPEXMEPHYIO PaCTPOBYIO MOJIEIb MECTHOCTH, MOJy4aeMyto IMyTeM MpeoOpa3oBaHusl HC-
XOJTHBIX BEKTOPHBIX JaHHBIX O MECTHOCTH B PACTPOBBIN BUJ U TaJbHEHUIIETO JJOTIOIHEHUS! PACTPOBOM MOJIEIN
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METOJIOM MHTEPIOJSIMYA. MaTpuiia BEICOT peibeda MECTHOCTH CTPOUTCSI Ha OCHOBE MH(POpMAIHH 00 00BEK-
Tax Ha KapTe, UMEIOLINX a0CONIOTHYIO BBICOTY MM 3D-METpUKyY, COOEpKUT aOCONIOTHBIE BBICOTHI penbeda
MECTHOCTH JTM00 CyMMY aOCOJIIOTHBIX M OTHOCHTENBHBIX BBICOT OOBEKTOB.

Crout oTMeTUTh, uT0 [IMP MOXeT mprMeHsAThCS B KauecTBE AIeMeHTa Teorpaduiaeckoil OCHOBBI MPH CO-
cTaBieHHn obmiereorpadguueckux kapT. C UCIIONB30BaHUEM JaHHOW MOJIENIN MTPOU3BOSTCS pa3HOOOpa3HbIe
pacyeTsl U peoOpa3oBaHMsl, BHIIOIHACTCS MOCTPOCHUE MPOU3BOAHBIX MOP(OMETPUIECKHX KapT B aBTOMa-
THYECKOM pEXHMME, OCYIIECTBIsIeTCsl cozaanue ruaporpaduueckux moapeneit. B 'MC «Ilanopama» LIMP
IIpUMEHSIEeTCS B TAKUX 3a/1a4ax aHajau3a peibeda, Kak nocTpoeHue npoduiei 1 30H BUIUMOCTH, BBIYHCICHNE
JUTMHBI ¥ TUTOIIAT1 O0BEKTOB C Y4eTOM peiibeda, MOICIMPOBAHNE 30H 3aTOTUICHHS, OTIpe/IelICHHE HAPaBICHUH
CKJIOHOB, (POpPMHUpPOBaHKE TPEXMEPHOH KapThl MecTHOCTH. Kpome Toro, [IMP mo3BossieT OlieHUTh CIIEKTP BbI-
COT (CTaTUCTHKY IMOBEPXHOCTH) 3a/IaHHOTO Y4acTKa MECTHOCTH, HOJIY4YHUTh OTMBIBKY pejibeda B BUAE pacTpa.

PactpoBas LIMP conepxuT A0CTaTOYHBIN 00beM JAaHHBIX /IS OTIPEIeTICHHs OOIIETO PICYHKA CETH CTOKa
U BojocOOpHBIX OacceliHOB. [Ipu 3ToM ToyHOCTH LIMP 3aBHCHT OT KauecTBa W pa3pelIeHUs] HCXOJHON WH-
(dhopmarum.

B xauectBe ucxonnoi nHpopmauu A nocrpoenust LIMP B mepsBom ciyuae B paboTe HCIONB30BAINCH
BEKTOpHBIE Tororpaduyaeckue kaptel MacmTada 1 : 100 000. Mccnexyemas TeppuTOpHs OTpaHUYeHa paMKaMy
kapT HoMeHKIaTypbl N-35-141 u N-35-142. Jlannbie BekTopHBIE KapThl OblH 3arpyxensl B [ C «Ilanopa-
May (Bepcus 14). [locTpoeHre MaTpHIbl BBICOT HCCIEyeMON TEPPUTOPHH BBIIOIIHEHO C TIOMOIIBIO HHCTPY-
MEHTa CO3maHMe MaTpuLLL. B OKkHe HACTpOeK mapaMeTpoB HHCTPYMEHTA NP 3TOM OBIIIH YKa3aHbl 001aCTh
BbIBOJIA (BECh PaliOH), METO TOCTPOEHUS IOBEPXHOCTH (B JaHHOM CIIy4dae CPeJHEB3BEILICHHAS! HHTEPIIOJISALIUS
1o 8 HAMPaBJICHHIM) U pa3Mep dnmeMenta (50 m).

[onyuennas MaTpuIa BEICOT IIpeicTaBleHa Ha pyc. 2. sl HATSITHOCTH MOXKET OBITh MPUMEHEHO HAJIOXKEHHE
Ha MaTpPUIy BBICOT OCHOBHBIX (MJIM K€ BCEX) 3JIEMEHTOB COACP)KaHMsI TONMOrpaduuecko KapTel MaciTada
1:100 000 (pembed, runporpadus, pacTUTETHPHOCTh U TPYHTHI, TOPOXKHAS CETh, HACEIIEHHBIE TyHKTHI U TIP.)
B TIpejiesiax JIMCTOB UCXOJHBIX Tonorpadudeckux kapt (puc. 3).

Puc. 2. Marpuia BBICOT, COCTaBICHHAS
T10 IAHHBIM TOTOrpadguyeckux kapt Maciuraba 1 : 100 000
(KpacHBIM I[BETOM BBIZIJIEHO pycio p. IlpursiTn)

Fig. 2. The terrain matrix based on topographic map data at a scale of 1: 100 000
(the Pripyat riverbed is highlighted in red colour)

Puc. 3. CoBmelieHHE €I0€B BEKTOPHOM Tonorpaduyeckoi kapTsl 1 pactpa LIMP

Fig. 3. Combining layers of the vector topographic map
and the digital elevation model (DEM) raster
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B kauecTBe ajgbTepHATUBHBIX JaHHBIX O penbede ais nmoctpoeHus [IMP Bo BTopom ciiydae B pabote uc-
MTOJIb30BAITUCH PaHOBLICOTHEIE NaHHbIe SRTM, noydeHHbIe B pe3yabraTe paHOIOKAIIMOHHBIX CheMOK 3eMIIN
B 2000 r. ¢ momorsto pagapoB SIR-C u X-SAR. OO1ie10CTy THBIMU SIBJISIFOTCS 3HAYCHUS BBICOT B yIJIaX SUCHKU
pasmepoM 3 x 3" [8—10]. TouHOCTH BBICOT 3asiBJIeHA He HIDKE 16 M, OTHAKO, TT0 OTICHKaM uccieaoBannii [11;12],
BbIcoThl LIMP, moctpoennsix no ganueiM SRTM, umeror ommoOKy, Kotopasi JUisi paBHUHHOM MECTHOCTH CO-
CTaBJSIET B cpeaHeM 2,9 M, a misg XonMucToit — 5,4 M. HeoOXomMMo OTMETUTE, YTO OTKIIOHEHHE OT JAHHBIX
TomorpaUYeCKUX KapT HE OCTACTCs MOCTOSHHBIM B MPOCTPAHCTBE. TaKkue MOTPENIHOCTH BO3SHHUKIIA BBHIY
orpe/esieHust a0COTIOTHBIX BBICOT JIFOOBIX OTHOCUTEIBHO TBEP/IBIX TTOBEPXHOCTEH, B TOM YHCIIE TIOBEPXHOCTH
KpoH nepeBbeB. CortacHo padore [13] mpuMeHeHNe MaTpHIl BBICOT, OTY4YeHHBIX 10 JaHHBIM SRTM, addek-
THUBHO B CIIy4ae OTCYTCTBHsI KpyHmHOMacmTaOHbIX Tonorpadudeckux kapt (ot 1:10 000 go 1: 50 000) mpu
pacderax u KapTorpadupoBaHWU TPAHUI] U IIyOMH 30H 3aTOIIEHUS MPH JIFOOBIX 3aJJaHHBIX YPOBHSIX BOIBI
B peke. Mcronp30BaHue 3THX MaTPHILL JONYCTHUMO B YCIOBHSIX TEPPUTOPHUH, HE TIOKPBITOM I'ycTOM IpeBecHON
Y KyCTapHUKOBOM PaCTUTENBHOCTHIO, TPU HE3HAYUTEIHLHON BBICOTE CHETOBOTO MIOKPOBA, OTCYTCTBUU CTApUY-
HBIX 03€p W OBPAroB B y/IaJ€HHH HAa HECKOIBKO JIECATKOB METPOB OT MOWMEHHBIX OPOBOK M KPYTHIX YCTYIIOB
HaAMOWMEHHBIX Teppac.

PagmnoBsicoTHBIE JaHHBIE O penbede ABISIIOTCS XOPOIIel aabTepHATHBON JAaHHBIM, ITOTYYSHHBIM TPaTUIIHOH-
HBIMHU METOJaMH (B 0COOEHHOCTH AaHHBIM O penbede TEpPUTOPHHU, CHATHIM € Tonorpaduueckux kapt). Kpome
TOTO, comacHo uccnenoBanmsiM [ 14; 15] IMP, moctpoennsie o nanasiM SRTM, cxoxu ¢ LIMP, mocTpoeHHpIMEI
0 1aHHBIM Tonorpadudeckux kapt Macmrada 1 : 100 000. CranmapTHbIC OTKIOHEHHSI B 3TOM CIIydae COCTaB-
JISIOT 27 M, a B cily4ae UCIOoJIb30BaHus Tororpadpudeckux kapt macirados 1: 200 000 u 1 : 50 000 paBubI 43
u 30 M cooTBeTCTBEHHO [16]. B memom miocKopaBHUHHBIN TPUBHCTHIN pellbed PEUHBIX MOHM OTHOCHUTEIIHBHO
YAOBJIETBOPUTEIBHO OTPAXKAIOT JIMIIB KpynHoMmaciTadubie kKapTol (1 : 10 000 u kpynHee) ¢ BHICOTOH ceueHust
perseda 1-2 M, HO TakMe KapThl HE SBISIOTCS O0IMeA0CTyTHBIMHE. [0 3TO¥ pudnHe MOAENH, TTOCTPOCHHBIC
no nanHeiM SRTM, nenecoodpa3Ho NpUMEHSTh B MPEIBAPUTEIBHBIX UCCICIOBAHUAX MPU MPOCSKTUPOBAHUT
Y TIONCKE ONTUMAJIbHBIX BAPUAHTOB JIETAIbHBIX HA3€MHBIX HHKEHEPHBIX U3BICKAHUH B YCIOBUAX MIIOCKOPAB-
HUHHBIX 0€3JIECHBIX TEPPUTOPUH.

Crenyet yuuTbiBath, yto LIMP, ncnonbs3yemas ipu onpeaeieHn ruIporpapuuecKux XapakTepUCTHK PeK
1 uX 0acceiHOB, MOMKHA OBITH THAPOJIOTHUECKH KOppeKTHOH. Mcxomst u3 3Toro, B [IMP momkHBI OTCYTCTBO-
BaTh (PMKTUBHBIC TOUYKH CTOKA ((DMKTUBHBIC JIEIPECCUH ), 2 TOTOKOBBIC JTMHHUHU (TAJIBBETH) JTOJKHBI COBIIAIATh
C MUCXOAHBIMH OTpe3KaMH pedHol ceTH. [IpoBeneHme ruponornaeckoil KOppeKIrH MPEaoIaraeT 3aroTHEHNE
JIOKAJIBHBIX TTOHIKEHUH — HEOONBITNX apTe(aKkTHBIX HEeCYIIECTBYIOIINX 3aMKHYTHIX BriaanuH Ha [IMP, moss-
JICHHE KOTOPBIX OOBIYHO CBSI3aHO C HETOUHOCTHIO MCXOMHBIX JaHHBIX. JIOKaIbHbIE TOHMKCHUS FITH BEPILIUHBI
MIPEJICTABISIOT CO00M HEOOINbIe OMMNOKH, BOZHUKAIOIINE W3-32 TIPOCTPAHCTBEHHOTO Pa3pelIeHns UCIIONb-
3yeMBbIX JIAHHBIX WJIM OKPYTJICHUS YHCeN 10 Omrpkaiiero nenoro 3uaueHus [17]. B cpene UC «Ilanopamay
TOMOOHOTO Pojia HEAOYETH MOTYT OBITH MCIIPABIICHBI MPOTPAMMOM TP HMIIOPTE MaTpuIl u3 ¢aiiia popmara
GeoTIFF (mpu yciioBuu ycTaHOBKH (paskka HAIIPOTHB MyHKTa « BRIYHCISATH 3HAUEHUS BBICOT B MTyCTHIX dJIe-
MEHTaX METOJIOM UHTEPIOJISIIHN ).

Tounocts mocTpoenus LIMP orpannuena BBUAY TOTO, YTO MOJIENIN BHICOKOW AE€TalbHOCTH, KaK U KPYITHO-
MaciTaOHbIe KapThl, HE SBISIOTCS JOCTYIHBIMHU JJIsl LTMPOKOTO KPyTa JIUI.

Jtst mocTpoenus MaTpuIlsl penbeda manasie SRTM rHeooxoammo mmmoptapoBarh B [ IC «Ilanopamay. Hc-
XofHas mpoekuus nanHoi Matpunpsl (WGS-84) takxke TpeOyeT npeoOpa3oBaHus K IPOESKIIMH UCTIONIB3YEeMbIX
panee Tonorpaguueckux kapr (puc. 4).

Puc. 4. Pesynsrar npeoOpa3oBaHust IPOSKIIMU MaTPUIE penbeda 1mo nanasiM SRTM
Fig. 4. The result of transformation of elevation matrix projection from SRTM data
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Cpasuenue pe3yabratoB nocrpoenust LIMP. [Tonyuennas o ganasiv SRTM marpuiia pesnbeda ommmyaercst
OomnbIeil feTabHOCThIO, yeM LIMP, moctpoenHast o faHHbIM TOIIOrpadguuecKux KapT, [A€ BBULY 3HAUNTEIbHOM
BBICOTHI ceueHus penbeda (20 M) MOBEpXHOCTh HHTEPIONUPOBaHA U 0TOOpaXkeHa BecbMa 00001eHHo. B pe-
3yJbTaTe IPUMEHEHUS] MHCTPYMEHTa CpaBHEHME MaTPML] MOJIydyeHa KapTa, OTPakarollasi pa3HOCTb BBICOT
(Momyneit akeTpemyMoB) co3nanubix LIMP (puc. 5).

B xo/1e BU3yanibHOT0 aHalIN3a pe3yIbTaTOB CPABHEHUS MATPUI] pesibeda OTMEUEHO, YTO Pa3IHUHsl B BBICOTaX
MEKIY HUMH SIBIISIIOTCS] HE3HAUNTENIbHBIMH U Ha O0JbIIeH yacTu ucciaeyemoi repputopun (>70 %) cocras-
nsitoT 1-5 M. MakcuMasbHast aMIUIMTY /1A BEICOT Ha JAHHOM y4yacTKe paBHa 13 M, 4To B JiBa pa3a MEeHbIIIE, 4YeM
YIOMSIHYTOE paHee CTaHJapTHOE OTKIOHEHHE (27 M).

Pa3HOCTL BBICOT, M
I 0-0,812

Il 0.813-1,625
B 1,626-2,438
B 2,439-3,250
B 3,251-4,062
B 4,063-4,875
B 4,876-5,688
B 5,689-6,500
[ 6,501-7,312
[ 7,313-8,125
[ 8,126-8,938
[ 8,939-9,750
[19,751-10,562
[110,563-11,375
[111,376-12,188
[ 12,189-13,000

Puc. 5. Pe3ynbrar cpaBHEHHs MaTpull, OJYUYEHHBIX MO JaHHBIM
tonorpapuueckux kapt Macmraba 1 : 100 000 u ganasiM SRTM

Fig. 5. The result of matrices comparison derived
from 1:100 000 scale topographic maps and SRTM data

Kaprorpadguueckoe MonenpoBanne 30H 3aTonieHus1. [Ipyu n3ydeHnn MECTHOCTH B IIENIAX MPeIBaAPH-
TEJILHOW OIEHKH MPUPOIHOTO PUCKA ISl TPOSKTHPYEMBIX M (YHKIIMOHUPYIOIUX HHKESHEPHBIX COOPYKEHHH,
HAaCEIEHHBIX IMYHKTOB, CEJICKOXO3SCTBEHHBIX 3€MeJb, PACIONIATAIOIINUXCS B PEUHBIX JOIMHAX, UCXOTHON
UHQOpMAIMEH SBISIOTCS CBEACHHUS O TPaHUIaX BO3MOKHOTO 3aTOILICHUSI.

C momomipio Moayst «lIporao3 UC» B 'MC «Ilanopamay cMoaemnpoBaH CIieHAPHH 3aTOTUICHHSI YIacTKa
nonuHbl p. [IpuUnsaTH Mo MeToay CTBOPOB (MHCTPYMEHT pacueT 3aTOIJIeHMSI METONOM CTBOPOB).
s pacdera mojiesneil onepatopoM BBOASTCS CIEAYIOIINE BXOAHBIEC JAHHBIE: METEOPOJOTUUECKHUE YCIOBUS,
KOOPJIMHATHI LIEHTPA aBapuH, YCIOBHsI OKPYXKAIOLIEH 00CTaHOBKH, a TAK)Ke CBEACHUS O pelibed)e MECTHOCTH
B Busie MaTpul BeicoT (MTW). B okHe HacTpoliku napaMeTpoB HHCTPYMEHTA HEOOXOAMMO BbIOPATh BEKTOPHBIH
00BEKT, yKa3aTh YPOBEHb I10bEMA BOJIbI, MAKCUMAJIbHYIO LIMPUHY 30HBI 3aTOIUICHUS U LAl pacyeTa MaTPULIbL.
BpIxoaHBIMM JaHHBIMH SIBJISIFOTCS pacueTHBIE MOKAa3aTeNu, OJy4YeHHbIE B pe3yJibTaTe MOJEIUPOBAHUS,
MIPOCTPAaHCTBEHHBIE JJAHHBIE, TIOIH30BATEIhCKIE BEKTOPHBIE KapThl B popmare SIT, maTpuirer kauects (MTQ),
COZIepIKallIMe Pe3yJIbTaThl pacyeTa NopaXkaromero Gpakropa Ha MECTHOCTH.

B marpuiie kKa4ecTB COOTBETCTBYIOIIMMH BECOBBIMHU KOA(P(QHUIMEHTAMH 3aITOTHSAIOTCS TE STYSHKH, KOOPAMHATHI
KOTOPBIX OTHOCATCS K pe3yJIbTaTaM pacdeTa. MaTpHIbl Ka4eCTB U MaTPULIBI BEICOT UIMEIOT EUHYIO CTPYKTYPY.

ITosryueHHas 1o ONMCaHHOM BBIIIE METOAUKE MOAEIb IIPEAHA3HAYECHA JUIS OLICHKH YHUCIIEHHBIX XaPAKTEPUCTUK
BOJIOHAIIOJHEHMsI 3alaHHOrO OacceliHa Ipu M3MEHEHUM YPOBHS IOAbEMa BOJbI, a TAKXKE Ul HOJyUeHUs
rpauuecKuX JOKYMEHTOB, COOTBETCTBYIOLINX PACCUNTAHHBIM YHCICHHBIM XapakTepuctukam. [Ipu pacuere
30HBI 3aTOIUICHHS MCIIONB3yeTCsl MHPOpPMAIUs 0 peibede MECTHOCTH, CIIeJOBATENILHO, 0€3 MATPHUIIBI BEICOT
B COCTaB€ UCXOAHBIX JaHHBIX €r0 BHITIOJHEHHE HEBO3MOKHO.

Jlyis nocTpoeHwMsI 30HbBI 3aTOTUICHUS] HEOOXOIUMO BBIOPATh BEKTOPHBIH IIJIOIIAIHbIN WX JIMHEHHBINA THAPO-
rpadudeckuii 0ObEKT Ha KapTe M yKa3aTh TOUKH, JUIsI KOTOPBIX 33aJaeTcs ypOBEHb Moxbema Bozbl. [lepBoit
yKa3bIBaeTCsS HavdajbHas TOUKa [OJbeMa BOJbI Ha Oepery, BTOpOil — Touka, 3ajaroliasi HampasieHHe 00xoaa
Oepera, TpeThell — KOHEUHAs! TOUKa IMoJIbeMa BoJbl. Ha BEIOpaHHOM ydacTKe, Ilie COIIacHO CBelleHHsIM ber-
THIIPOMETa B MEPUOJ MOJIOBOIBSI YPOBEHb BOABI B p. [Ipumsiti MoxeT moxHAThCS Ha 3 M, Obla mocTpoeHa
COOTBETCTBYIOILAsI MOJIEIIb 30HbI 3aTOIUIEHUS, 4 TAKXKE CIIPOTHO3MPOBAHBI 30HBI BEPOATHOIO 3aTOILIEHUS IIPU
MIOJIbEME YPOBHS BOJBI B PEKe Ha 6 M.
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Ha ocHoBe MaTpHUIbI BBICOT, 11O KOTOpOI>'I BBITTOJIHACTCA MOJACIIMPOBAHUE, U 3HAYCHUU IMPEBLIICHNA YPOBHA
BOJIbI B TOYKAX, OTPAHUYHBAIOIINX HUCCICAYEMBIH YIaCTOK, IPOrpaMMON OIPEJIeNIIeTCsl YKIOH MECTHOCTH
(3HaYeHUS BBICOT B TOUKAX yYACTKa BEIOMPAIOTCS U3 MATPHILBI pebeda), hopMHUPYIOTCs CTBOPHI (OTPE3KH, Hep-
MEHANKYJIIPHBIC OCEBBIM OTPE3KaM pyciia PEKU ), BRIYUCISIETCS YPOBEHbB IMOIbeMa BOJIBI [Tl KAXKI0TO CTBOPA,
a 3aTeM MPOM3BOJISITCS PaUAIbHO-CEKTOPHAS pa3BepPTKa YYaCTKOB 3¢€MHOM MOBEPXHOCTH MEXIY COCEIHUMU
CTBOPaMHU, TIOCTpOCHHE Mo uIIeH penbeda Mo HapaBlIeHUSIM Pa3BEPTKH U pacueT MPOCTPAHCTBEHHBIX KOOP-
JIMHAT TPAHUYHBIX TOUEK PACIIPOCTPAHEHHS BOJHBI MPOITYCKA [0 JIMHUSM Pa3BepTKHU. B pesynbrare perarorcs e
3aJ1aui: BBIYUCIISFIOTCS KOOPUHATHI TPAaHUYHBIX TOUYEK 30HbI 3aTOIICHHSI U YPOBEHB TObEMa BOJBI B KAXKIOU
Touke (B Mpenesiax 30Hbl 3aTOIUICHUsT). Bee 3HaueHuMs moMeniarTcst B MaTpuily kadectB (miyouH). [Ipu oro-
OpakeHWH Ha DKpaHe PaCTPOBas COCTABIISIONIAS MATPHIILI TITYOWH BU3yallU3UPYeET 30HY 3aroruieHus. Kpome
MOJYYCHUST MAaTPHIIBI TIYOUH, MPETyCMOTPEHA BOZMOXKHOCTD CO3/1aHUsT 00BEKTa, 0TOOPAKAFOIETO TPAHUIIBI
30HBI 3aTOTIICHMSIL.

ITo 3aBCPIICHUU pa6OTI)I HWHCTPYMEHTA B OTACJILHOM OKHEC IMPEACTABIIAIOTCA KaK UCXOAHBIC, TaK 1 pacCun-
TaHHBIC JaHHBIC (pHC. 6).

i - ] X
VicxonHble AaHHble
Mapametp 3HaveHne PasmepHocTs
KoopauHaTb! nepBoii Toukv 52,074543 °c.w.
KoopauHaTb! nepBoit To4k1 27,998851 °B. O
KoopauHaTel BTOpOit To4K1 52,136698 °cow.
KoopauHaTb! BTOpOit To4ku 28,998184 °B. A
YpoBeHb nogbema Bofbl B NEPBOii Touke 3 M
YpoBeHb nofgbema Bobl BO BTOPOii TOMKe 3 M
MakcymanbHas WrprHa 30HbI 10000 Y]
LWar marpuup! 50 M
PaccuntanHble faHHble
MapameTp BHaueHve PaamepHocTb
Crncok 30H
HassaHue 30Hb! 30Ha BO3MOXHOTO HaBOAHEHUs! (NaBoaka)
MepyMeTp 30HbBI 691,687698 KM
Mrowaas 30Hb! 243,69408 KB. KM
HasgaHve 30Hb! 30Ha BO3MOXHOrO 3aTonneHns
MepyMeTp 30HbI 501,719415 KM
Mnowaab 30Hb! 538,552638 KB. KM

Puc. 6. Pe3ynbraThl pacueTa MOJEIH 30HbI 3aTOIUIeHUs Ha p. [Ipunsatu
IIpU IPEBBIIICHUH MEKCHHOTO YPOBHs BoAbI Ha 3 M Ha ocHOoBe LIMP,
MOCTPOCHHOM 1O IaHHBIM Tonorpaduyeckux kapt macmrada 1:100 000

Fig. 6. The results of the flood zone on the Pripyat River modelling if the low-water level rises
by 3 m based on a DEM derived from 1 : 100 000 scale topographic maps

[TocpencTBoM HHCTPYMEHTA [TIOCTPOEHME 30H 3aTOIJIEHNM METOLOM CTBOPOB ObUIM CMOAEINPOBAHbI
30HBI 3aTOIVICHUS IPU MOBBILICHUN YPOBHSA BoAbI B p. [Ipunsaru Ha 3 u 6 M Ha ocHoBe LIMP, mocTpoeHHbIX 10
JaHHBIM Tororpaduueckux kapt Macmrada 1: 100 000 (puc. 7) u nanabiM SRTM (puc. 8).

Pe3y.m,TaT1)1 H UX oﬁcyme}me

[Ipu cpaBHUTEIEHOM BH3YaIbHOM aHAIN3E PE3YITBTATOB KAPTOTPAPHIECCKOTO MOIETMPOBAHNS (CM. pUC. 7 1 §)
BHJIHBI pa3NIU4Ms B MMOCTPOSHUH 30H 3aTOTUICHHS Ha ocHOBe LIMP, moiy4eHHBIX ¢ UCTIONh30BaHUEM Pa3HBIX
WCTOYHHUKOB MH(pOpMaluu — Tonorpadguueckux kapt u ganabix SRTM. B nepBoM citydae u3-3a BBICOKOH CTe-
neHn 0600IeHus penbeda, 00yCIOBICHHOTO MAaCIITaOOM KapT, TOCTPOSHHUE 30H 3aTOTLICHHS OCYIISCTBISIETCS
Ha ocHoBe LIMP, co3manHO# B pe3ynbTaTe WHTEPIOAIINN pelibeda 1Mo TOPU30HTAIISIM, TIPOBEICHHBIM Yepe3
20 m. 13 aToTO CiienyeT monyueHne BechMa 0000IIEHHBIX 30H 3aTOIUICHHUS, TOCTPOSHHBIX TI0 OKPYKHOCTAM
COOTBETCTBYIOIIETO Pajuyca ¢ [IEHTPaMH B TOYKaX JIMHUU TallbBera JOJUHbBI peku. Vcnonp3oBaHue Takoro
noaxosa K nocrpoenuro LIMP siinsiercs niesnecoodpa3zHbiM TOJIBKO MPU MOJICIIMPOBAHNN 30H 3aTOIUICHUS Ha
MenkoMacmTadHoM ypoBHE (Hampumep, 1: 200 000, 1: 500 000, 1:1 000 000). Kaprorpadpuposanue 30H 3a-
TOTUICHUS] Ha KPYITHO- U CPEeTHEMACIITAOHOM YPOBHsIX TpeOyeT Ooee moIpoOHBIX TaHHBIX O penbede MecT-
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Hoctu. Kak oTMedanock panee, IOCTyI K TororpaduyeckiuM KapTaM KpyImHOTo MaciTaba orpaHuyeH, B CBSI3U
C YeM U BO3HHKAeT HeOOXOAMMOCTh B TIONCKE aTbTEPHATUBHBIX HCTOYHMKOB WHpopmarwn (Hanabie SRTM).

CpaBHHUTENBHBIN aHATN3 pe3yabTaToB noctpoenus LIMP nokasa, yto qaxke B cilyyae MoJIy4eHHs HE3HAUHU-
TEJILHOW pa3HUIIBI B BEICOTAX pelibeda MPH UCTIOIB30BaHUN HHCTPYMEHTA CpaBHEHME Ma TPHILL Pe3yJIbTaThl
MOJICITUPOBAHUS 30H 3aTOTUICHHUS UMEIOT CYIIECTBEHHBIE PA3JINIHS.

ala

Cmeop
«axoeuyu»

Tuoponocm
Mempukos

Cmeop
«lepepoe»

o/b

Cmeop
«Kaxosuyu»

luoponocm
Iempukos

Cmeop
«[lepepoe»

- 30Ha 3aTOTUICHUS
1 0 1 2 3 4xm

Puc. 7. MonenupoBaHue 30H BEpOSITHOTO 3aToIUIeHUs Ha p. [Ipunsaru
IIPY NIPEBBIIICHUH MEKXEHHOTO YPOBHS BOJBI HAa 3 M (@) 1 6 M (6) ¢ ucnonbs3oBanueM [[MP,
MMOCTPOSHHOM MO TaHHBIM Tonorpaduyecknx kapt Macmrabda 1: 100 000

Fig. 7. Modelling of probable flood zones on the Pripyat River
when the low-water level exceeds 3 m (@) and 6 m (b)
using DEM based on 1 : 100 000 scale topographic maps
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ala

Cmeop
«Kaxosuqu»

TFuoponocm
Mempukos

Cmeop
«[lepepoe»

o/b

Cmeop
«Kaxosuqu»

Tuoponocm
Mempukos

Cmeop
«lMepepoe»

L e ) I 30na saroruienns
1 0 1 2 3 4xm

Puc. 8. MozpenupoBaHue 30H BEPOSTHOTO 3aToruieHus Ha p. [lpunstu
P MIPEBBILICHUH MEXEHHOTO YPOBHsI BOABI Ha 3 M (@) 1 6 M (6)
¢ ucronb3oBanueM LIMP, moctpoennoit no ranasiv SRTM

Fig. 8. Modelling of probable flood zones on the Pripyat River
when the low-water level exceeds 3 m (a) and 6 m (b)
using DEM based on SRTM data

[To nanHBIM benruapomera, MaKCUMAaIbHBIN YPOBEHB BOAHI B p. [Ipumisatu B 2024 1. noctur 8§11 cM B mepuon
¢ 28 despans o 2 mapra. AGcomtoTHBIN MakcuMyM 3a 2021-2024 rT. coctaBun 878 cMm. OnacHBIM YpOBHEM
BOJbI Ha ruiponocTy IleTpukos cunraerca ormerka 760 cM.

o pesynbraram MozpenupoBaHus 30H BepositHoro 3atoruieHust B [ UC «Ilanopamay ¢ mOMOILBIO HHCTPY-
MEHTa [IOCTPOEHYE 30H 3aTOIJIEHMI METONIOM CTBOPOB OBUIM MPOBEAEHBI PacuyeThl IUIOIMAIN 30H
BEPOSITHOT'O 3aTOIUICHUS NP MOIHATHHM YPOBHS BOIbI Ha 3 U 6 M. JIONOJHUTENBHO PacCYUTAHbl 3HAUYCHUS
IUIOIIAAM B Cllydyae MOJHSTUS YpOBHS Boabl B p. [lpunstu Ha 4; 5; 7; 8 1 9 M (cM. Tabnuwy).
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PacueT nuiomaau 30HbI BepOSITHOTO 3aTonjieHus Ha p. [lpunsaTu
€ y4eTOM U3MeHeHHsl YPOBHSI BO/IbI

Calculation of the area of the probable flood zone on the Pripyat River
taking into account changes in the water level

YPOBeHb HHOH.IaZ(b 30HBI Yucno HaceIeHHBIX HyHKTOB,
noabeMa BOJbI, M BEPOATHOTO 3aTOIICHUS, KM2 (ra) B pacquggiafjliii)T{onneHnﬂ

3 339,77 (33 977) 27

4 500,81 (50 081) 31

5 528,95 (52 895) 36

6 697,46 (69 746) 46

7 843,46 (84 346) 48

8 945,25 (94 525) 50

9 1038,26 (103 826) 51

Kpome Toro, B Tabnuie mprBeeHO KOJIMYECTBO HACEICHHBIX MMYHKTOB, BXOMSIINAX B 30HY BEPOSITHOTO
3aTOIUICHHMSI MIPU 3aJ]JaHHOM YPOBHE MMOJbeMa BOJbl. Bcero Ha TeppuUTOpUU UCCIIEIOBAHUS HACUUTHIBACTCS
147 HaceneHHBIX ITYHKTOB (MPEUMYIIIECTBEHHO CENIbCKUX ), U3 HUX 65 HAaCeNeHHBIX ITYHKTOB UMEIOT YHCIEHHOCTh
Hacenenus MeHee 100 genosek, 63 HaceneHHbIx myHKTa — OT 100 10 500 yenoBek, 15 HaceNEeHHBIX TyHKTOB —
ot 500 go 1000 genoBek, 4 HaceneHHBIX MyHKTA (T. [leTpukos, ar. [Itnus, . KonmeBnun u 1. 1. Konarkesu-
qn) — 6omnee 1000 gemoBexk.

30HBI 3aTOTUICHHS, TIOCTPOCHHBIE Ha ocHOBe LIMP, mony4ennbix o nanaeiM SRTM, siBrisitorcest 6oiee moj-
POOHBIMH U TPABIONOAOOHBIMH, YTO CBS3aHO C pa3pelieHrneM MaTpHibl BBICOT (0koio 30 M/mk). OHaKo HEoO-
XOJIMMO YYUTBIBATh, UTO B HEKOTOPBIX CIyUasx pa3pelieHnue JaHHBIX MOXKET ObITh Yy Th XYXKE H3-3a PA3JINIHBIX
(hakTOpOB (CHIIBHO pacuJICHEHHBIH pelbe() MECTHOCTH, OIIMOKH M MOTPEIIHOCTH B UCXOHOW HHPOPMAIIHH).
B curyanuu ¢ momoruMm pensedom ykazaHHbIE (DaKTOPhI OyIyT MMETh BeChMa Majloe 3HaYCHHE.

Taxum 006pa3oM, IPUBEIEHHBIE BBIIIE PE3YIBTaThl TTOATBEPKAAIOT MPUTOTHOCTh UCTIONB3YEMBIX JAHHBIX IS
MOZIETTMPOBAHUsI 30H 3aToruieHust. OHAKO IS TPOBEICHUSI OoJIee JeTalbHBIX UCCISIOBAHUN CIeTyeT UCITOIh30-
BaTh Kaprorpadudeckue uctounnku maciirada 1 : 50 000 u kpynHee (IIpyu HATMYKHU TOCTYTA K TAKKM KapTam).

3aKaoueHue

Ha ocHOBe nmoy4yeHHBIX pe3yIbTaTOB MOYKHO CZeNaTh CIEIYIOIINe BHIBOIBI.

1. i MoaenupoBaHUs 30H 3aTOIUICHHS MOTYT OBITh MCTIOJIB30BAHBI KaK TOMOTpaduuecKue KapThl, TaK
u paauoBbicoTHbie JaHHble SRTM. IIpu 3ToM TouHOCTH mocTpoeHus [IMP 3aBUCUT OT JIeTaIbHOCTH U MOJ-
POOHOCTH MCXOMHBIX JaHHBIX: MacmTabda (JUist TOmorpaguuecKnx KapT), KOTOPBIH, B CBOKO O4YE€pPEllb, BIHSET
Ha BBICOTY CeueHHs penbeda, n300pakaeMoro Ha KapTax; paspemenus pactpa (ans nanasix SRTM). Beibop
MCTOYHHMKA POCTPAHCTBEHHBIX JAHHBIX OMPEIENICTCS LEIIMU U 3aJja4aMi MOJICIMPOBaHHUS, a TaKxkKe Tpebo-
BaHUSMU, IPEIbSIBIIEMbIMA K TOYHOCTH TOJTydaeMbIX Mojienel. Mcxons n3 pesynpraroB nocrpoenust LIMP,
YCTaHABINBAETCS HEOOXOIMMOCTH B THAPOIOTHIECKON KOPPEKIINH.

2. Uuctpymenrapuii 'MIC «Ilanopamay (Bepcus 14) mo3BosiseT 10cTaToqHo 3P GEKTUBHO U B TIOTHOU Mepe
MIPOU3BOIUTH MOACITUPOBAHKE 30H 3aTOIICHHS (B TOM YHCIIE BEPOSTHOTO), @ TAKKE PACCUUTHIBATH MX TUIOMIA]h
B 3aBHCHMOCTH OT YPOBHS MOJJbEMa BOJIBI B PEKE.

3. [lonmy4ennslii kaprorpaduueckuii Marepual (pe3yJibTaThl MOJACITUPOBAHUS 30H 3aTOIJIICHHUS ) MOXKET TIPH-
MEHSATHCS TIPHU TPOTHO3UPOBAHUH U OIEHKE MOTEHIIMAIBHOTO PUCKA HACTYIICHUS YPE3BBIYAITHON CUTyalluu
B paiioHaXx C BBICOKOH yTrp0o30i OATOIIEHUH IPH YCIOBUU KOMIUIEKCHOT'O HCITOJIb30BAHUSI PE3YJIBTaTOB KapTO-
rpadruecKoro MOACITUPOBAHHUS U THAPOMETEOPOIOTHUIECKOW HH(POPMAIINY KaK B KPATKOBPEMEHHBIH (ITABOMIKH ),
TaK U B JOJITOCPOYHBIN (ITOJIOBOBE) MEPUOJ, a TaKKe MPH pa3padoTke HanOoJee palMoOHAIBHBIX TTOAX0I0B
K 3alllUTE HACEJIECHUS, YTO MIO3BOJIUT CBOEBPEMEHHO MPEANPUHATH MEPBI IO CHUKEHUIO MAaTEpUAIBHOTO U CO-
UaIBHOTO yiepOa OT MOCISACTBIIA 3aTOIICHHA.

B 3axitoueHne CTOMT OTMETUTh, YTO KapTorpaduueckoe MOJASIUPOBAHUE 30H 3aTOTUICHUSI MOXKET IMPO-
BOJUTHCS MPU HEIOCTATKE CBEJECHUN WM OTCYTCTBHH T'MIPOMETPUYECKUX HAOIIONCHHUH ISl TEPPUTOPUI
¢ HeOIaronpusATHON MaBOAKOBOW OOCTAHOBKOMW, YTO B MAJIbHEHIIEM JacT BO3MOXKHOCTEH OIICHHBATH PHUCKH
yiiep6a HaceleHur0, HHPPACTPYKTYpPE, TPOMBIIUICHHBIM H COITMAIbHO-KYIIBTYPHBIM 00BbEKTaM, B TOM YHUCIIC
MEJIHOPUPYEMBIM CEITLCKOXO3IHCTBEHHBIM 3€MIISIM M UX HH(PPACTPYKTYpe, a TaKkXkKe pa3padaTbiBaTh Hanboiee
palMoHalbHBIE CIIOCOOBI 3AIIUTHI OT TOCIEACTBUN YPE3BbIYAHHBIX CUTYallMi HAa BOAHBIX 00BEKTaX U TUAPO-
TEXHUYECKUX COOPYKEHUSIX.
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