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MOAENNPOBAHUE TMAPOIrPA®OB IOXKAEBLIX MABOOKOB PEK BEJIAPYCU NPU
OTCYTCTBUUN OAHHbBIX TMAPOMETPUYECKUX HABJTIOAEHUU

BBepeHue. OgHUM 13 aKTyanbHbIX HanpaBneHuii B 06nacTu coBpe-
MEeHHbIX MMAPONIOTMYECKMX PacyeToB SABMNSAETCA AarbHellee pa3suTie u
COBEPLUEHCTBOBAHME CYLLECTBYHLWMX M pa3paboTka HOBbIX METOLOB
OnpedeneHust pacyeTHbIX 3HAYEHW OCHOBHbIX TMOPONOrMYEeCcKMX Xapak-
TepucTuk. Mpu 3TOM cyLlecTByeT npobrema 0606LLEHNs UCXOAHON Tma-
pONorM4eckon MHopMaL BoO BPEMEHM M NPOCTPAHCTBE 338 MHOroNeT-
HWI Nepuog, B pe3ynbTaTte Yero UCXOAHble AaHHble TMAPOMETPUYECKUX
HabniofeHuit 3a nocneaHne 30-40 NneT B JOMKHOA MEPE HE MCMOMb3y-
I0TCS MpU PeLLEeHnN psaa HayuHbIX M NPaKTUYECKUX 3a4ad UHXEeHepHOM
rMaponorMu (Mpy NPOEKTUPOBaHMM, CTPOUTENBLCTBE, SKCMNyaTalum rma-
POTEXHUYECKUX COOPYXKEHWIA). A 3TO CYLLECTBEHHO CHKAET TOYHOCTb
OnpedeneHust pacyeTHbIX MMAPOMOrMYECKMX XapakTepUCTUK, OT KOTOPON
3aBUCUT COYeTaHne ABYX TpeDOoBaHWA — 3KOHOMMYECKO Lienecoobpas-
HOCTM 1 6€30MaCHOCTM NPOEKTUPYEMBIX COOPYXEHMIA [5].

MopobHas npobnema sBNSETCS akTyanbHOM U Anst Tepputopum be-
napycw, roe Takke Tpebyetcs nepepacyeT NapaMeTpoB BOAOXO3SM-
CTBEHHbIX 0OBEKTOB C y4eTOM HabMIoAEHMIA NOCHELHUX [ECSTUNETUN.

Kpome TOro, B CBS3M HabngaemMbIMX M3MEHEHUSIMA B YCIIOBUSIX
(hOpMUPOBaHUS CTOKA (BCMIELCTBUE YBENMYEHUS aHTPOMOTEHHOW Harpy3Ki,
M3MEHEHWS KnMMaTa) BO3HMKMA HEOOXOAMMOCTL OLIEHKM MPOU3OLUEALLIMX
M3MEHEHUA B PEYHbIX OaccelHax W YTOUHEHWS CYLLECTBYIOLLMX METOAOB
pacyeTa ruaponormieckux XapakTepucTuk B COBPEMEHHBIX YCITOBUSIX.

Mpobnema onpesenexus rMAPONorMYECKMX XapakTepUCTUK MU OTCyT-
CTBMM WM HEJOCTATOYHOCTM AaHHbIX MMAPOMETPUYECKMX HabRogeHn
0CTaeTCs OfHON U3 naBHbiIX. Tak, B Benapycu Ha 6onee Yem 20 Tbic. pek 1
py4beB NPUXOAUTCS TONbKO 123 rMaponornyecknx nocta.

Llenbto HacTosiLero MccnenoBaHWs SBMSETCS YCOBEpLUEHCTBOBaHWE
CYLLEeCTBYIOLLEN METOLMKA NOCTPOEHUS MMaporpadioB AOXOEBbLIX NaBOAKOB
Ha pekax benapycu B cnyyae OTCYTCTBMS AaHHbIX TMOPOMETPUHECKUX
HabMoAEHWIA C UCTIONb30BaAHWEM MaTEPUANoB HAbMIOAEHWIA NOCNEAHWX JET.

MaBogok npencTaBnsieT coboit 04eHb CNOXHOE NPUPOAHOE SIBNEHNE,
3aBUCALLEE OT MHOMMX (DaKTOpoB, KOTOpble HEBO3MOXHO MOSHOCTbHO
y4YecTb NpW MOZENMPOBaHUN ero opMmbl. [103TOMY B UHXEHEPHO rua-
ponorun 0BbIYHO OrpaHUYMBAIOTCA CXemaTuaalmet npoecca hopmMmnpo-
BaHWs NaBogka.

CyLuecTBytoWas MeToaKa NOCTPOEHUS TMAPOrpadoB LOXAEBbIX Na-
BOAKOB MPU OTCYTCTBUM A@HHBIX MMAPOMETPUYECKUX HabniogeHud Ha
pekax npegycMaTpuBaeT Hanmuume pek-aHanoroB. OpHako nogobpathb
peKy-aHanor npy HbIHELUHEN rycToTe MMapPONorMYeckux NocToB, KoTopas
Obl B NOMHOM CTeneHn COOTBETCTBOBANA NpeabsABNsieMbIM TpeboBaHUsM,
[0CTaTOYHO CIIOXHO.

B ocHOBYy uccneoBaHUs NOMOXeHsl MaTepuans HabnwoaeHuin [e-
napTameHTa no rugpomeTeoponior MuHucTepCcTBa NPUPOAHBLIX pecyp-
COB W OXpaHbl OKpyxatowen cpefsl Pecnybnukv Benapych 3a Makcu-
MasbHbIMK pacxofamu BOAbI JOXAEBbIX NABOAKOB 3@ Nepuof OT Havana
MHCTPYMeHTanbHbIX Habniogeruit 4o 2010 T., a Takke CpeaHECYTOYHBIMU
pacxogamu Boabl pek 3a nepuog 1981-2010 rr.

MeToguka noctpoenusi rupporpacoB goxaeBbIx naBoakos. Co-
3[aHMe METO0B MPOEKTUPOBaHWS (hOpMbl NABOAKOB (1 MOMOBOAWNA)
Hayanocb MpaKTUYecKM OAHOBPEMEHHO C pa3paboTkoi dopmyn Ans
pacyeTta MakcumarnbHoro ctoka. B 20-x rr. npounoro seka [./. Kovepur
paccmaTpuBan cxemari3aumio opM NaBogKkoB B hopme TpeyronbHuka
UNW Tpaneuuu, a Takke npeanaran Ans aTux Lenen ucnonb3osatb Kpu-
Bble pacnpegenexns MupcoHa Il n IV Tunos. B nocregytowem atumu
BOMpocamm 3aHumanuce  [1.J1. Cokonosckui, B.I". AHgpesiHoB,
I".A. Anekcees, K.I.BockpeceHckuit, A.B. Oruesckuin, W.A. XKenesHsi,
CH.Kpuukwt v gp., no3xe — J1.CKyumeHnt, B.A.KopeHs,
}0.6. BuHorpagos, .M. KanuHue, AT NesuH, W.A. LnknomaHos n gp.

A. AnekceeB ansd cxematusaumu OfHOMoZasnbHbIX rugporpados
NaBOAKOB MPeANOXuN ypaBHEHWE, ONUChIBAIOLLEE BOMHY NaBOAKA, OCHO-
BaHHOE Ha ypaBHEHWM KpWUBOW pacnpedenenus 'ygpuda v paspabotan
MeToZ OnpefeneHnst pacyeTHbIX NapameTpoB. ITOT METOA B HACTOsILLee
BpeMsl PeKOMEHAO0BaH HOPMATUBHBLIMM JOKYMEHTaMM [1s pacyeTa OfHO-
BEPLUMHHBIX MMAPOrpacdioB LOXAEBLIX NABOAKOB NPW OTCYTCTBUM AaHHBIX
TMAPOMETPUYECKIX HabmogeHu (pek ¢ nnowaabto Bogocbopos Gornee
200 km?) n ons ycnosuii Benapycw [3]. ®opmyna ans pacdeTa ogHoBep-
LUMHHOTO ruaporpada umeet Bug [3, 4]:

_a(1-x)?

y=10 ~x , (1)

e ¥ = — —pacxof BOAbl, BbIPAXEHHbIil B JONSX OT MakCMMAmbHOMO
P
CcpefHero CytouHoro pacxopa sogbl (Qp) 3amaHHOM 0BGecneyeHHoCTH

t
P %, x =—- - Bpewms OT Hauyana naBofKa, BbIPaXEHHOE B AONSX OT
n
NPOAOIKUTENBHOCTN nogbema nasogka t;, npu aTom tj — Bpems, cooT-
BeTcTBytoWee Q; OT Hayama naBoaka; & — nmapameTp, 3aBUCSLLMA OT
KoathduLmeHTa hopMbl ruaporpacha A :
=94 __ @)
0,0116 [h
KoadhdmumeHT chopmbl ruaporpacha (A ), abeupcca pacyeTHOro
rmaporpaca (X) 1 opauHata () npuHUMatoTCs No Npunoxenuto b, Tab-

nmya B.10 [3] B 3aBMCMMOCTM OT KO3(MULMEHTA HECUMMETPUYHOCTM
ruaporpada Ks, Bbiuncnsemoro no opmyne:

h
K, =F”=f(?\), &)
rae h,, — cnoit cToka 3a nepuoa nogbema nasogka, Mm; h — crioit cToka
3a NaBOAOK, MM.

PacyeTHbIl K0ah(ULUMEHT HECUMMETPUYHOCTH raporpada Kg npu
OTCYTCTBMM [aHHbIX MMAPOMETPUYECKMX HabnoaeHNA Ha peke onpeae-
nseTcs (MpUHUMaeTcs) No HabMoAeHNAM Ha peke-aHanore.

KoopauHars! pacuetHoro rugporpacda Q = f(t) onpegensiotcs no
Tabnuue COOTBETCTBEHHbIX 3HaueHnit Y = f(X) (tabruua B.10) [3] ny-
TEM YMHOXeHWs abcupce X Ha NpofOMmKUTENBHOCTb NOABEMA MaBOAKa,
a OpaMHaT ¥ — Ha MaKcUMarbHbIA pacyeTHbI pacxod BoAbl, T.e. Mo
thopmynam:

t, =x0O,, (@)

Q =y, ()
rae Qp = Qp - A — pacyeTHbIit MakcUManbHbIA CPELHUI CYTOUHBIN pac-
X0 BOAbl JOXOEBOro nasogka, M3/C; t, — NpoOAOMKUTENBHOCTL NoAbeMa
JOXIEBOro NaBofiKa (B CyTkax), KOTopasi onpeaensieTcs no popmyne:

0,0116 [A [h,
t,=—, (6)
de

roe (p — pacyeTHbI MOAYNb MaKCUMAmNbHOrO CPEAHECYTOMHOTO pacxopa
BObI NaBogka, M%/(C-km2); hp —Crioi cToka pacyeTHOM 0GeCneYeHHOCTI, MM.
Takum 06pa3om, Anst NOCTPOEHUSI pacHETHOTO ruaporpada B crnyyae
OTCYTCTBMS Aa@HHbIX TMOPOMETPUYECKUX HabmioaeHuin  Heobxommumo
onpeaenutb: 1 — MakcUManbHbIi CPEAHECYTOUHbIA pacxof BoAbl; 2 —
CrOM CTOKa pacyeTHOM 06ecneyeHHOCTH; 3 — KO3(ULMEHT HECUMMET-

PUYHOCTY NaBoaKa.

Bonyex AnekcaHdp AnekcaHOpoeuy, d.2.H., npogheccop, dexaH hakynbmema 8000cHab)eHuUs U audpomenuopayuu bpecmekoeo 20cy0apcmeeH-
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Tabnuya 1. KoppensiuMoHHas MaTpuLia MakcuMarnbHbIX MOAYMeil CToka AokaeBbix naBoakoB 10 %-it obecneyeHHocTV pek benapycu u rugporpadm-
4ecKMM dhakTopamm, 1 1x NorapudMm4eckMm Npeobpa3oBaHmsMmU

bacceitH peku
=<
§ benapycb 3an. [1BuHa Heman [Henp I'Ig:g.ﬂg;rm
['maporpaduyeckas §
XapakTepucTuka &
g.)_ Miow | 1gM1ow | Miow | 1gM1o% | Miow | 19M1oew | Miow | 1gMiow | Miow | 1gM1o%
-
Mouags sogoctopa, (A) A 0,39 0,27 0,44 -0,58 0,33
' IgA -0,62 -0,46 0,45 -0,85 -0,69
CpepnHss BbicoTa Bogocbopa, Hep 0,01 0,10 0,73 0,14 -0,18
H &) IgHcp 0,02 0,07 0,59 0,12 -0,23
[lnnHa peku oT UCTOKa A0 MyHKTa L -0,43 -0,24 -0,53 -0,62 -0,38
HabnoaeruiA, (L) IgL -0,50 0,17 -0,19 -0,83 -0,57
r . YA 0,08 0,12 0,10 0,05 0,02
yoroTa peuHoit ceTH, (Ya) gy 0.2 0,06 0,09 0,01 0,06
Coenuit yKrioH peic (J.) Jp 0,66 0,48 0,89 0,91 0,84
P lg Jp 0N 0,45 0,84 0,85 0,79
3abonoyeHHocTb Bogoctopa, Asap 0,12 0,03 0,23 0,04 0,08
(Aza6) Ig(Asas+1) 0,18 -0,07 0,18 0,08 0,01
O3opocTEOHe oD A (AR Ao 0,17 -0,70 0,38 -0,69 0,35
Vo 19(Aos+1) 0,23 -0,63 -0,50 -0,69 0,44
TleCHCTOCTS BOR0C60pA, (Arec) Arec 0,13 0,33 0,19 0,31 0,14
) e 19(Anec+1) 0,00 -0,38 0,19 0,23 -0,10
LWinpoTa cTeopa, (@) (0] 0,09 0,34 0,41 -0,07 0,22
’ lge 0,23 -0,36 0,39 0,05 0,13
T T () A 0,06 0,12 0,22 -0,15 0,08
' IgA 0,09 -0,08 0,21 0,08 -0,03

HQumeanue: BblaeneHbl CTaTUCTU4ECKU 3HaYUMblE KOS(‘bd)VIL[MEHTbI Koppenauuu

OnpegeneHne MakcMManbHbIX pacxogoB BoAbl NaBOAKOB. Pe-
KOMEHOOBaHHas MeTOAWKa OnpedeneHnsl MakCUMambHbIX  PacxomoB
BOZbl AOXAEBbIX NABOAKOB B CMyyae OTCYTCTBMSI A@HHBIX MMAPOMETPU-
Yeckux HabmiofeHuiA Ha pekax npegycMaTpuBaeT onpepeneHne psga
cneuudnyeckux napameTpoB  (TMApaBMMYECKOTO MapameTpa pycna;
KO3(hpMLMEHTE, YYUTLIBAKOLLErO CHUXKEHME MaKCUMarbHOTO pacxopa
BOAbl NPOTOYHBIMW 03epamn W Ap.), ONpefeneHne KOTopbIX Bbi3biBAET
TpyoHocTu. Hamu paspaboTaHa MeToauka, no3Bonsitolias onpesensitb
MaKcumarbHble MOZYNN CTOKa AOXAEBbIX MaBOAKOB C UCMONb30BaHWEM
raporpacuyeckix xapakTepucTuk BofocbopoB pek, koTopasi Ha cTagum
npesBapuTEnbHbIX W OLEHOYHBIX PacyeToB AaeT MpuemreMbie pesynb-
T1aThl. MogpobHo MeToAMKa U3NOoXeHa B [2].

[ns Toro, YTobbI MCNONBL30BaTh BENMWYMHBI MaKCUMaIbHbIX PAacXOLoB
BOAbl NMABOAKOB AN 0606LeHns, Heobxoaumo caenatb UX CPaBHUMbIMU
1 NPUBECTM K OfHOI 0BecneyeHHOCTH. C 3TOM Lienbio 1S KaXaoro CTeo-
pa ¢ NoMoLLbio NporpamMmHoro komnnekca Mvaponor [1] Gbinv onpegene-
Hbl MakcUManbHble pacxofbl BOAbl A0XAEBbIX nasoakos 10 %-i obecne-
YEHHOCTU, MPUHSATON 33 OCHOBHYI, KOTOPble ObINMK MpeacTaBneHbl B
Buge Mogyneil cToka (B mM%/(c-km?)). Bbibop aaHHOM pacdeTHoit obecne-
YeHHOCTU 00YCrOBNEH HOPMAaTVBHBIMW [OKYMEHTamu, MOCKOMbKy 60mb-
LUMHCTBO MAPOTEXHUYECKNX COOPYXEHWUA PACCHUTLIBAETCS Ha pacxop
noxaesblx naBoakos 10 %- oGecneyeHHOCTM.

B kauecTBe npegnonaraembix rugporpacmyeckux GakTopoB paccmar-
puBanuch crepylowme: A — nnowasb Bogocbopa, km? He, — cpenHss
BbicoTa Bogochopa, M; L — AnvHa pekn oT 1cToka 40 NyHKTa HabriogeHui,
KM; Y, — TycTOTa PeuHoit ceti, kmkm? J, — cpemHuit YKIoH pexn, %
Aa6 — 3a60no4eHHocTb BogocGopa, %; Ao — 03epHOCTb Bogoctopa, %;

A ec — NecucTocTb BogocGopa, %. Momumo rupporpacdmdeckix (akTopos,
paccMaTpuBanuch 1 reorpadiuyeckme KOOpAUHATHI LEHTPOB TSHKECTU BO-
[ocBopos: ¢ —wwmpoTa, kM; A — [oNroTa, K.

C Uenbio BbISBNEHUS CTATUCTUYECKM 3HAYNMBIX (haKTOpoB B Ghop-
MUPOBaHUM MaKCUMasbHbIX MOZYNen CToka AoxaeBbIX naBogkos 10 %-i
obecneyeHHOCTH Ha pekax Benapycu npoBeaeH KOPPENsSLMOHHLIA aHa-
nu3. B cBS3M ¢ pa3HOPOAHOCTbLIO YCNOBUIA (hOPMMPOBAHIUS NABOLKOB MO
TEPPUTOPWM CTPaHbl aHanu3 CTENEHW BIWUSHWSA paccMaTpyBaeMblx dak-
TOPOB BbIMOMHEH TakKe W B Mpefenax OTAEMbHbIX KPYMHbIX PEeYHbIX
6accenHos: 3anagHon [BuHbl, HemaHa, AHenpa, Mpunsatu u 3anagHoro
Byra. [Ins noBbILWEHWS 3HAYMMOCTM paccMaTpuBaeMblx (PakTOpoB Kop-
PEnsILMOHHBI aHanu3 NpoBeLeH W Ans norapucmmyeckoro npeobpaso-
BaHWsl MakcuManbHbIx Mogyneit ctoka 10 % obecneyeHHOCTY W rugpo-
rpacoudecknx aktopoB. PparMeHT KOppenauuoHHOM MaTpuubl npeg-
cTaBneH B Tabrvue 1.

Takum 06pa3om, CTaTUCTUYECKM 3HAYMMbIMM hakTopamu Ons pek
Benapycy B Lienom sIBNSIOTCS CpeaHuiA YKIOH peku, nnoLyaab Bogocbopa
W ONMHA PeKM OT UCTOKa [0 NyHKTa HabnioaeHuit. [ins 6acceitHoB kpyn-
HbIX PEK 3HaUMMOCTb TeX WU MHbIX (haKTOpOB B (hOPMUPOBAHMM MaKCH-
MarbHbIX MOAYNeli CTOKa NaBOAKOB OTNNYaeTCs.

B pesynbTarte npoBefeHNst PErpeccuoHHOro aHammsa nomyyeHbl Ma-
TEMaTWYECKME MOLEnM, MO3BONSOWME ONpefensTs MaKkcuMarbHble
MOZYNM CTOKa AoxaeBblx nasogkoB 10 %1 obecneveHHocT pek Bena-
pycu (w%/(c-km?)). Hanbonee adpeKkT1BHbIE YpaBHEHNS NPeACTaBNeHb
B Tabnuue 2.

KoadhduumeHTbl MHOXeCTBEHHOI Koppensaumn R B nonyyeHHbIx
MOLENsAX BbICOKM W uameHstoTcs B npegenax 0,93-0,98, Heckonbko
MeHbluMe — B Mofenu anst pek benapycu B uenom (R = 0,76). Mposepka
YPaBHEHWIA MyTEM COMOCTABIIEHNS PacCUMTaHHbIX Mo dopMynam u akTu-
YeCKMX 3HAYEHWN Mnokasana WX BbICOKYH addeKTMBHOCTb. Ha pucyHke 1
npeacTaBneHbl rpacvkn COOTHOLLEHMS PAacCYUTaHHbIX No hopmynam
(Q10%paccuum.) W DAKTUHECKUX (010%6cparmuy.) SHAYEHMIT MaKCUMarb-
HbIX MOZyneil cToka foxaeBblx naBogkoB 10 %-1 0becneyeHHOCTH pek
Benapycwm.
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Tabnuya 2. YpaBHEHUS pervoHarbHbIX

MOZeneit onpeaeneHns MakcMManbHbIX MOAYNen CToka AoXaeBblx naBogkoB 10 %- obecneyeHHOCTH pek

Benapycu
BacceitH Ne
peku Mogene R chopmyrbl
3an. [lguHa Oigop = 107° (8,74 J,+0,13[L -2,81[A, —0,002[A +28,5) 0,93 @
HemaH Org0s = 107 [6,63 [J, +0,0005[A-0,08 L -0,55[A,, +26,1) 0,97 8)
[Henp Oy =107° ({30,100, +1,64[A,,, +0,29[H,, - 7,55[A,, —48,5) | 0,98 )
103,57 |:|] 0,38
- p
Mpunsts 1 3an. Byr | ;g HE A% (A, +1°* ({9 50" 0,95 (10)
0,057 3% M°*®
Benapyce B UENOM | 0, = AOI'Jl - 0,76 (11)

0,06 0,08
q 100 9 100
paccqum. paccdum.
0,06
0,04 .o
L]
0,04 ./
0,02
0,02
100 PAKMUY. . pakmud,
0,00 T 0,00 ‘ ‘ 100 GPAKMU
0,00 0,02 0,04 0,06 0,00 0,02 0,04 0,06 0,08
a) £)
0.06 Puc. 1. pacvkv COOTHOLLEHWSI pacCUMTaHHbIX U DaKTUYECKUX 3HAYEHWN
9 105 MaKcuMarbHbIX MOLynel CToka NMaBoAKoB Ans 6acceliHOB pek:
paccqum. . a) 3an. [1euHbl; 6) Hemana; ) QHenpa; r) Mpunstu u 3an. Byra;
0,04 v £) benapycu B uenom
[ins onpepenexus MakCMManbHOTO MOAYNS CTOka NaBoAKa Apyrow
0,02 - pacueTHoii obecnieyeHHocT (P, %), WCromnb3yeTcsi COOTHOLLEHME
Op = N'p * 010 %, B KOTOPOM BEMMYMHA MaKCUMAMbHOTO MOAYNs CTOKa
0.00 O 100, PAKMUY. obecneyerHocTbl0 10 % (Q1096) ONPEAENsETC MO COOTBETCTBYHOLMM
0,00 0,02 0.04 0,06 mopensm (tabnuua ?), N'p — KoachcpuLmeHT Nepexoaa k MaKcumanbHoMy
0) MOZYmio CTOKa Apyroil 0BecneyeHHOCTH, NpUHUMaeMsIii no Tabnuue 3.
0,06 ' .
100 Tabnuya 3. KoachdmumeHTbl nepexofa A'p MakcuManbHbIX Mogynen
paccum. CTOKa [OXAEeBbIX naBoakoB oT 10 %1 k Apyrum obecne-
0,04 e YEHHOCTAIM
BacceitH peku 1% |1 5% | 10% | 20% | 25 %
3an. [lavHa 1,88 | 1,35 1 0,66 | 0,60
0,02 Y il Heman 204 130 1 | 076 | 0,70
* [Henp 2,74 | 1,52 1 0,74 | 0,65
0.00 G100 PaKMUY. Mpunste 1 3an. Byr | 2,10 | 1,33 1 0,69 | 0,60
) 0,00 0,02 0,04 0,06 benapycb B uenom | 2,16 | 1,39 | 1 0,72 | 0,65
B
0.08 Takum 06pa3som, NonyyeHHble MOLENK NO3BOMAIOT ONpeAensTb Mak-
' 9 100 cuManbHble MOAYNM CTOKa [OXAEBbIX NaBoaKkoB Tpebyemoli obecneyeH-
0.06 paccyum. / HOCTW B 3aBMCUMOCTU OT OCHOBHbIX MMAPOrpaUUecKuX XapakTepucTuk
' L~ BOOCOOPOB pex.
0,047 / Onpepenenme cnos cToka 3a NaBoAok. BTopoit 3agaveit npy no-
o / CTPOEHUW rpporpadioB JOKAEBbIX NABOAKOB B Cyyae OTCYTCTBUS MA-
] /,/{"‘ ¢ poMeTpuyeckux HabniogeHwii Ha pekax SIBNSETCS OnpedeneHue cnos
< 0 Jon, cPaKMILY. [OXIEBOro NaBOAOYHOIO CToka pacyeTHoit obecneyeHHocTu (hp).
0.00 Cnoit cToka 3a naBofiok h (vm) paccuuTbiancs no opmyne:
0,00 0,02 0,04 0,06 0,08

")
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h = L ,
1000 [A
rae A - nnowaab Boaochopa, km2 W — o6bem cToka 3a Bech NaBoaok
(M3), KOTOPpbIit ONpeaenancs NyTeM CyMMUPOBAHWUS CPEAHWX CYTOUHBIX
pacxofos oAbl QT, Ha4ynHada C NepBoro AHA noabema naBoAKa TH n
3akaH4MBada ,anon KOHLa NaBoKa TK BKNHOYUTENBHO:

(12)

TK
W =86400D Q; . (13)
Tu

Mpu aToM pacxopdbl Bofbl, COOTBETCTBYIOLME faTaM Havana naBog-
ka T, ukoHua T, BKMioyanucb B 06beM B MOMOBUHHOM Pa3MepE.

Mony4yeHHble Cnou CTOKa 3a NABOAKW paHXupoBanuchb. Mcnonbays
TpexnapameTpuieckoe raMmma-pacnpefeneHie, paccunTbiBanmch 3Hade-
HIS COEB CTOKa 3a naBoaok 1, 5, 10 n 25 %-x obecneyeHHOCTEI.

Cnou cToka 3a naBogok 10 %- obecneyeHHocT Bbinu kapTorpa-
(MpoBaHbI C UCMONb30BaHNEM KOOPAMHAT LIEHTPOB TSHKECTW BOAOCOOPOB
uccnedyemblx pek (puc. 2). ins onpegeneqnst Croes CToka 3a NaBogoK
ApYroit pacyeTHO 0BEeCneYeHHOCT MONyYeHbl KoathduumeHTtsl A"p,
npeacTaBneHHble B Tabnuue 4.

Takum 06pa3om, pacyeTHbIit CNoi AOXAEBOr0 NaBOLOYHOMO CTOKa
(hp) Tpebyemoit obecneyeHHocTn (P, %) paccunTbiBagTcs Mo COOTHO-
wennio hp = A"p - hyg o, B KOTOPOM BENUYMHA CIOS CTOKA 32 NABOAOK
obecneuenHocTolo 10 % (Nygoe) ONMpemensieTcss nmo kapte (puc. 2),
AN'"p — K03thhULIMEHT Nepexoda K Crolo CToKa Apyroit obecneyeHHoCTH,
npyHUMaeMblit no Tabnuue 4.

26 28 30 32

Cnoit cToka 3a NaBoAoK
P=10%, MM

24 26 28 30 32

Puc. 2. Kapta cnos ctoka 3a naBogok 10 %-it obecneyeHHocTn pek be-
napycu

AHanu3 kapTbl NOKasbIBAET, YTO HanboMbLUNE 3HAYEHWS CMOS CTOKa
33 NaBOJOK XapaKTePHb! ANs pek B CeBepHOI YacTv benapycu — B cpep-
HeM 45-50 MM, HECKONBKO MEHbLUME — Ha kpaiiHeM tore. Camble Marble
rnokasaTenu criosi CToka OTMEYAOTCS Ha BOCTOKE W KpaliHeM toro-3anaje
CTpaHbl — okono 25-30 Mm. Ha ocTanbHbIX pekax CTpaHbl CpeaHue 3Ha-
YEHWS Crios CTOKa 3a NaBoAoK coctaBnsioT 35-40 mm.

Tabnuuya 4. KoadpduumeHTsl nepexoga A'p Cnos cToka AOXOEBbIX
naBogkoB 0T 10 %-1 K Apyrum ob6ecneyeHHOCTAM
[NepexoaHbIn KO3 hULMEHT
A"p npu obecneyeHHocT P, %, paBHoi
1% 5% 10% | 20% | 25%
2,03 | 1,28 1 0,71 | 0,65

B cBsi3u ¢ TeM, YTO NapaMeTpbl MaKCUMarbHbIX PACXO0B BOAbI Na-
BOAKOB 1 COOTBETCTBYIOLLME UM CIIOM CTOKA HE COBMAAAKT, B hopMyny
no OnpefeneHnio MpOLOMKMTENBHOCTM NoAbema nasoaka (6) BeedeH

KO3(hpULMEHT |, 3HAYEHWs KOTOPOro omnpeaenstotcs no Tabnuue 5.
Torpa dopmyna (6) npumeT BUA;
_ 0,0116 [A thy, Uy,

n ’

13
rae M1iovs — KOS(MULMEHT, YUUTbIBAIOLMIA HEPABEHCTBO CTATUCTUYECKMX
napameTpoB Cros CTOKA 3a NaBOAOK W MaKkCUMarbHbIX PACXO0B BOAbI.

(14)

Ta6nuua 5. 3HaueHns koaduLmeHTa |, yUNTbIBAIOLLETO HEPABEHCTBO
napameTpOB CI08 CTOKA M MakCMMarbHbIX PacXOfoB BOAbI
AOXAEBbIX NABOAKOB

3HaueHve koaduumeHTa J
npy obecneyeHHocTy P, %, paBHoii
1 5 10 20 25
3an. [IBuHa, HemaH, 3an. Byr | 1,0 | 0,98 | 0,95 | 0,89 | 0,86
[nenp v Mpunsatb 1,0 | 097 | 094 ] 087 ] 0,83

bacceiH peku

Takum obpasom, Ans onpefeneHns crosi JOXAEBOro NaBOJOYHOTO
ctoka 10 %1 obecneyeHHOCTV NOCTPOeHa kapTa, NO3BONsWAs onpe-
JensaTb BENMWUMHY Cros CTOKa 3a NaBofgok 6e3 mpuBneveHns pek-
aHasnoroB W paccuuTaHbl koaduumneHTsl nepexoda ot 10 %1 K apyrum
pac4eTHbIM 0DeCneYeHHOCTAM.

KoadhdpmumeHTbl HeCUMMETPUYHOCTU (hOPMbI NaBoAKa. TpeTbeit
3afjavyeil Npu NOCTPOEHUM rMAporpacioB JOKAEBLIX NABOAKOB SBMSETCS
pacyeT KoadhduumeHTa dopMbl ryaporpada A, KoTopblii onpefenseTcs
B 3@BUCMMOCTM OT k03D(ULIMEHTA HECUMMETPUYHOCTH K.

B [3] koathcpuLmeHTI HecummeTpudHocTu (Ks) pexomeHayeTcs npu-
HMMaTb N0 pekam-aHanoram; npu ux oTcyTcTeun aonyckaetca (Ks) npu-
HumaTb paBHbIM 0,30. OgHako B cumy pasnuumii B yCroBusix popmmpo-
BaHWsA 1 0CODEHHOCTSX MPOXOXAEHWS [LOXKOEBbIX NABOAKOB HA PasHbIX
pekax CTpaHbl M ANs MOBbILIEHWS TOYHOCTW Pe3yrnbTaToB MOCTPOEHMS
Oblnu paccunTaHbl cpegHue KoaMUUNEHTbI HECUMMETPUYHOCTY TaPO-
rpachoB JOXKAEBLIX NaBOAKOB pek benapycu, KoTopble NpeacTaBneHsl B
Tabnuue 6.

Tabnuua 6. KoachuumeHTbl HECUMMETPUYHOCTM MMaporpadioB Aoxae-
BbIX MABOAKOB pek benapycu

baccelH peku 3HaveHns
koachduumenTos Kg
3an. [1vHa, HemaH 0,29
[Henp, nesobepexHble nputoku Mpunsty, 3an. Byr 0,31
[paBobepexHble npuTokK MpunsaTu 0,33

/icxoas w3 npencTaBneHHbIX B Tabnuue 3HayeHuin koahduUmMeHToB
HECYMMETPUYHOCTY MO npunoxerunto b, Tabmmua 6.10 [3], onpepenstoT-
Cs KOOpAMHATBI PACYETHOTO ruaporpada.

MocTpoeHue rugporpachoB AOXKAEBbLIX NABOAKOB. [10CTpOEHMe
rnaporpacoB AOXAEBbIX MABOLAKOB NPW OTCYTCTBUM AaHHbIX MMAPOMET-
puyeckux HabmnofeHUA BbINOMHAETCS MO CreayoLLeMy anroputMy:

1. Mo kapTe onpepenseTcs MECTOMONOXEHWE U3y4aeMoi pekn W nno-
Wwaab Bogocbopa B 3aMblKaloLLeM CTBOPE, a Takke ruaporpacuyeckie
XapakTepuCTUKM.

2. PaccunTbiBaeTcs MakcumanbHbIit MOaynb CTOka AOXAEBOro naBofka
10 %7 0becneyeHHOCTN C UCMONb30BaHNEM rApOrpacduyeckux xapak-
TepucTUK Bogoctopa.

3. OcyLyecTBnisieTcs Nepexod K MakcuMansHOMY Mogyrio CToka Tpebyemoit
pacyeTHol 0GECNEYEHHOCTI C NOMOLLbH koathdnumeHTa A'p (Tabnuua 3).

4. OnpepensieTcst cnoit cToka 3a nasofok 10 %-i obecneyeHHOCTU no
kapTe (puc. 1).

5. OcyuecTenseTcs nepexof 0T cnos ctoka 10 %-i obecneyeHHOCTH K
Tpebyemoli pacyeTHON 06ECneyeHHOCTU C MOMOLLbK KodduLmeHTa
A"p (rabnuua 4).

6. Haxogutcs koathULMEHT HECUMMETPUYHOCTH ruaporpacda foxaeBo-
ro naogka K (rabnuua 6).
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7. B 3aBucUMOCTU OT KOI((ULMEHTA HECUMMETPUYHOCTU ruaporpada
Ks no npunoxenuio B, Tabnuua B.10 [3] onpeaensoTcs 0THOCUTENbHbIE
abcumcebl X M opanHaThl y pacyeTHoro rugporpada.

8. OnpenensieTcs KO3(hULMEHT [, YYNTbLIBAIOWMIA HEPABEHCTBO Napa-
METPOB CI0S CTOKA M MaKCUManbHbIX PAaCXOA0B BOAb! AOXAEBbIX NaBOA-
koB (Tabmmua 5).

9. PaccuuTbiBaETCA NPOAOIMKUTENBHOCTL NOAbEMA [OXAEBOTO NaBoAka
t, no hopmyne (14) n MakcUManbHbI CPEAHUI CYTOUHbIA pacxon BOLb
noxgaesoro naeogka Q.

10. Mo copmynam (4) u (5) paccunTbiBaroTcs abcuycchbl U OpAMHATLI
pacyeTHoro ruaporpada.

11. o nonyyeHHbIM 3Ha4eHNAM CTPOMTCS rMporpad [OKAEBOrO NaBoaka.

Mpumep pacyeta. Tpebyetcs nocTpouTs ruaporpad AOKAEBOro na-
Bogka obecneyeHHoCTbio 25 % p. Monota y 4. AHKOBO. XapakTepucTuki
Bogoc6opa crneaytoume: A = 618 km?, L =77 km, Jp = 0,39 %4 Aos =4 %.

Mockonbky p. Monota — nputok p. 3anagHas [BuHa, MakcuMarbHbIA
Mogynb cToka nasogka 10 % 0BecneyeHHOCTM paccyuTbiBaeM Mo

YPaBHEHWIO (7): Oy, =10 [@8\74[0),39+O,13I]’7—2,81IZI—0,002[618+
+28,5) =0,029 (M%(c-km?)). OcyliecTBNsieM Nepexod K MakcumarbHo-

My MOZynto cToka 25 %-it obecnedeHHoCTH: (s, = 0,029 - 0,6 = =0,017
(m%/(c-km?)).

Mo kapTe (puc. 1) onpepensiem crol cToka 3a naBogok 10 %-it
obecneyeHHocTn Nygy, = 45 M. OcyLLECTBNISIEM Nepexog K CIo CToka
25 %-it obecneveHHoCTH: Nose, = 45 - 0,65 = 29,3 Mm.

Mo Tabnuue 6 onpenensem K03MMPULMEHT HECUMMETPUYHOCTM TMa-
porpadia Ks = 0,29, B 3aBUCMMOCTY OT KoToporo npuHimaem A = 0,6. Mo
copmyne (14) paccynTbiBaeM NPOAOMKNTENBHOCTb NOABEMA AOKAEBOIO

_0,0116[0,6[29,3[D0,86 _
nasogka t = =10,3 (cym.).
0,017

ABcuucesl v opauHaThl rugporpada paccuutbiBaeM no opmynam
(4) v (5). Mpn aToM Q59 = 0,017 - 618 = 10,5 M3C. Mo NoNyYeHHbIM
3HaYeHUsIM CTPOUM rMaporpach AOXAEBOro naBoaka (puc. 3).

Q,M3/c
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Puc. 3.Tngporpad goxaesoro nasogka p. Monota — 4. AHKOBO

ConocTaBnexne MOCTPOEHHOTO TMAporpaca [OXOEBOro NaBoaka
p. MonoTa — 4. AHKoBO ¢ HabMKOAEHHBIM MOKA3LIBAET WX YAOBNETBOPU-
TENbHOE COOTBETCTBME. AHANOMMYHO GbINM MOCTPOEHbI rMpporpadel
[OXKOEBbIX MABOLKOB PA3NUYHONA OBECTIEYEHHOCTU MO APYrMM pekam
Benapycu, KoTopble 3aTeM CpaBHMBanUCb C HabniofaeMbiMu. Takum
06pa3om, paccuMTaHHble MO Mpeanaraemoil MeToguke rupporpadbi
COOTBETCTBYIOT HabmniofaeMbIM 1 MOTYT BbiTb MCMIONB30BaHbI NPU peLle-
HUM psita NPaKTUYECKUX 3aau.

3aknioyeHne. BbinonHeHHble MCCNenoBaHMS MO3BOMUMK YCOBEp-
LUEHCTBOBATb CYLLECTBYIOLLYIO METOAMKY NOCTPOeHUs rupporpacdos
[OXOEBbIX NAaBOAKOB pek benapycu npu oTCYTCTBUM AaHHbIX TMOpOMeT-
pudeckix HabmioaeHuil Ha pekax, He mpuberast K MCMOMb30BaHNIO Pek-
aHarnoroB. Bbinn yTOUHEHbI 1 yMpOLLEHbl HEKOTOPbIE BbIYMCIEHWS, MO-
BbilleHa [AOCTOBEPHOCTb OMPEAENeHNs XapakTepucTUK NaBOLOYHOTO
CTOKa, MCMOMb30BaHbl MOCHEHNE AaHHble TMapOMETpUYeckux Habnope-
HWM 3a naBogkamu (go 2010T1.). Mpu aTOM AN ONpeaeneHns Makcu-
MarbHbIX MOAYNeii CTOKa [OXOEBbIX MaBOAKOB paspaboTaHbl pervo-
HarbHble MaTeMaTUyeckne MoZenu, Mo3BoNsiolLmMe ONpenensTb MaKkcu-
MarbHble MOZYNW CTOKa MaBOAKOB C WCTIONb30BaHWEM ruaporpaduye-
CKMX XapakTepucTuk BopocbopoB. [ins onmpepeneHws cnos cToka 3a
naBogok 10 %- obecneyeHHOCTH MOCTPOEHa KapTa (C yyeToM Habnoae-
HWN nocneaHux net). PaccumTanbl KOahUUMEHTLI NEPexoaa K Lpyrum
pacyeTHbIM obecneyeHHocTsM. MpeanoxeHa Tabnuua koadduuneHToB
HECMMMETPUYHOCTI (hOPMbI MABOLKOB, HEODXOAMMBIX ANS OnpeaeneHus
abcuucesl 1 oparHaTLI pacyeTHOro ruaporpada, a Takke koadduumeH-
Ta chopmbl r1aporpaca. [laHHas MeToauka AaeT npuemneMble Ans npak-
TUKM pe3ynbTaTbl U MOXET ObiTb WCMONb30BaHA NS PeLleHus psaa
Hay4HbIX 1 MPaKTUYECKMX 3aLay.
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VOLCHEK A.A., SHELEST T.V. Modeling of hydrographers of rain high waters of the rivers of Belarus in the absence of these hydrometric

supervision

The existing technique of creation of hydrographers of rain high waters of the rivers of Belarus in the absence of these hydrometric supervision on
the rivers is improved. Some calculations are thus specified and simplified, reliability of definition of characteristics of a pavodochny drain is increased,

the last data of hydrometric supervision over high waters (till 2010) are used.
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