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AHHOTanus. AKmyaasHocme, B HacTos1lee BpeMsl CyleCTBYyeT psJ, IPOTUBOPEYUH B onpefie/ieHUH IpaHUL] BOJHbBIX 00'b-
€KTOB, a TaKXe Cllellla/IbHbIX 30H UX OXPaHbl U UCNOJIb30BAaHHUS, IOCKOJIbKY UMeeTcsl KpaliHsAsl He06X0JUMOCTb B KOPPEKT-
HOH ycTaHOBKe TaKHX 30H. KpoMe TOTro0, 3aKOHO/IaTeIbHO He 3aKpeMJieHbl pacieTHble BePOATHOCTH AJIS OLeHKH T0JIOXKEeHUS
6eperoBbIX IMHUH. B CBfA3M € 3TUM B CcTaTbe BBIIOJIHEH aHAJIN3 JOCTOBEPHOCTHU ONpeseseHUsl rpaHulL, 6eperoBbIX JUHUHN U
BOJI00XPaHHBIX 30H pPeK Ha 3a060JI0Y€HHbIX TePPUTOPUSAX, IAie Haubosiee 4aCTO BOSHUKAIOT NMPO6GJIeMbl HETOUHOTO ONpefe-
JieHus rpaHul. Ileas: cpaBHUTEIBHBIA aHAJIM3 Pa3IMYHbBIX CIIOCOGOB OLlEHKH I0JI0’KeHUsT 6eperoBoi JIMHUU U TPAHUIL BO-
JIOOXPAHHOM 30HBI PEKH C CUJIBHO 3a60/109eHHBIM BOJJ0C60poM. Memodsl: CTaTUCTUYECKHe U KapTorpapuieckue MeTO/IbI,
JemndprupoBaHre KOCMO- U a3popOTOCHUMKOB. Pe3y/1emamel u 66160046l [IpoBesieH aHa/M3 MHOTOJIETHUX JIaHHBIX pe-
JKMMHBIX THJIPOMETE0POJIOTUYeCKUX HabmoaeHui (1933-2007 rr.), MaTepHasioB M0JIEBbIX 06C/Ie0BaHUH U AelinppoBaHUS
JIQaHHBIX AUCTAHI[MOHHOTO 30HAUPOBaHUsA 3eMH ydacTKa p. MUkcel y c. [I1oTHUKOBO. [lokasaHo, 4TO 1 9TOM peKkHu Haubo-
Jlee pallMOHAJIbHBIN C10CO6 OLleHKH I'PAHML, BOJHOI0 06'beKTa 3aKJl04aeTcsl B ONpe/ie/IeHHH Cpe/JHEMHOr0JIeTHero MaKCH-
MaJIbHOI'0 YPOBHS BOJbI (TPaHUIbl HMXKHEH MOHMBI), a IPaHUI] BOJOOXPAHHOW 30HBI — 0 MAaKCUMa/JbHOMY YPOBHIO BO/bI
ob6ecnedeHHOCTbIO 1 % (rpaHuIbl BepxHed NoKWMbl). ITU IPaHHULbI JOCTATOYHO 3aMEeTHbI IPU PEKOTHOCIIMPOBOYHBIX 06CIe-
JIOBaHUSIX, IPOBeIeHUN MHXKeHEPHbIX U3bICKAaHUH U MCNOJIb30BaHUU MaTepHaloB JUCTAaHIIMOHHOTO 30HAUPOBaHUS 3eMJIH.
Bce 3T0 noBelaeT 3¢pPeKTUBHOCTb NPUPOOOXPAHHBIX MEPONPUATHI 3a cueT GoJiee 06G0CHOBAHHOTO BblJleJIeHUS] BOJIO-
OXPaHHBIX 30H U M03BOJISIET ONITUMU3UPOBATh METOAUKY ONpeJie/ieHHs X TPAaHUI] BCIe/CTBHE UCIOIb30BaHUs 3TUX JaH-
HBIX BMECTO GOpMaJbHOM HHTEPNOJIALNY MeXAY MYHKTaMH HaG/II0 e HUH.

KnroueBble c0Ba: MeTOAMKA onpeseseHus, 6eperosas JIMHUSA, BOAOOXPaHHbIE 30HBI, AeIUPPUPOBaHHE KOCMOCHHUMKOB,
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Abstract. Relevance. Currently, there are a number of contradictions in defining the boundaries of water bodies, as well as
special zones for their protection and use, because there is an urgent need for the correct establishment of such zones. In
addition, the calculated probabilities for assessing the position of coastlines are not legally established. In this regard, the
article examines the importance of reliably defining the boundaries of coastlines and river water protection zones in wet-
lands where there are many contradictions. Aim. Comparative analysis of various methods for assessing the position of the
coastline and the boundaries of the water protection zone of a river with a heavily swamped catchment. Methods. Statistical
and cartographic methods, interpretation of space and aerial photographs. Results and conclusions. The authors have car-
ried out the analysis of long-term data from routine hydrometeorological observations (1933-2007), materials from field
surveys and interpretation of remote sensing data of the river Iksa section near the village Plotnikovo. It is shown that for this
river the most rational way to assess the boundaries of a water body is to determine the average long-term maximum water
level (the boundaries of the lower floodplain), and the boundaries of the water protection zone - by the maximum water level
with a supply of 1% (the boundaries of the upper floodplain). These boundaries are quite noticeable during reconnaissance
surveys during engineering studies and when using Earth remote sensing materials. All this increases the efficiency of envi-
ronmental protection measures due to a more reasonable identification of water protection zones and makes it possible to
optimize the methodology for determining their boundaries due to the use of these data instead of formal interpolation be-
tween observation points.

Keywords: determination method, coastline, water protection zones, interpretation of satellite images, wetlands, lksa River,
Tomsk region
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BBegeHue

Heo0xoamMocTh OIIEHKH TPaHUIl BOAHBIX 00HEKTOB
U CICHUATBHBIX 30H WX OXPaHbl W WCIOJIB30BaHUS
oTIpenenseTcs TPeOOBaHUAME POCCHICKOTO W MEXITy-
HapoOJIHOTO 3aKOHOJaTeNnbcTBa [l—6], HO WMMeeT psin
TEOPETHUUECKUX M METOJWYECKHX BOMPOCOB, 3aTPyi-
HAIOUIMX peleHue 3Tou 3agauu [7—10]. B wactHOCTH,
HE BCerja OYeBUIHO, KaK ONpPEIENIUTh IPAHULLY PEKH
[0 CpPeIHEMYy YPOBHIO BOJBI 33 IEPHUOJ OTKPBITOTO
pyciaa [1] mpu OTCYTCTBUHM JaHHBIX PEXUMHBIX THAPO-
METEOpOJIOrHIecKuX HaOmoxeHuit. Ecim HeT momo6-
HBIX JaHHBIX, TO [11, 12] HEOOXOAUMO PYKOBOJCTBO-

BaThCS aJITOPUTMOM, TIPEJCTaBICHHBIM Ha pHc. 1, Tmo-
T00paB peKy-aHaJor.

Bonnsrit koneke P® [1] He ompenenseTr pacueTHbIC
BEPOSITHOCTH ISl OIICHKU IIOJIOKEHUsI OEperoBoil Ju-
HUH (XOTA TIPH OLEHKE 30H 3aTOIICHHS MCIONb3yeTcs
obecniedenHocTh 1 % [2]), Ipu ATOM MOHATHE «CPEa-
HUM YpPOBEHb» HE MPUBA3aHO K BPEMEHHBIM paMKaM
(100 mer, 5 ner, 1 rox, 1 gac?).

Kpome Toro, kak ykazano B [11], ypoBHM BOJBI OT
CYIIECTBYIOMIETO THUAPOIOTUYECKOTO MOCTa MOXKHO
MIEPEeHOCUTD T10 YKJIOHY Ha OECIPHTOYHBIX ydacTKax
HPOTSKEHHOCTBIO J10 3 KM.

ITomoOpaTh pexy-aHasor,
IUTSL KOTOPOH HEOOXO0TUMO

Jl1st uccnenyemoit pexu

Y £ £ O£ (7Y

pHo

OnpeaeInTb OIpPEACTUTh pa3outs TIOCTPOUTH paccunTaTh OIPENCIUTh
3aBUCUMOCTHU COOTHOILICHUE MopdocTBOp 3aBHCUMOCTb pacxon 3amaH- YPOBEHb BOJbI
JUIS OLIEHKH MEXKy Cpel- MEXIy HE3a- MEXIY YPOB- HoOM obecre-
HOPMbI BOJAHO- HEMHOTOJIET- Tarm- HSMH B pacxo- YEHHOCTH C
ro CToKa HHUM PacxoaoM BacMbIMU JIaMH BOJbI HCIOJIB30-
BOJIBI M CpeI- OTMETKaMHU BaHHEM Xapak-
HHAM PacxoaoM Ha pa3sHbIX TEPUCTHUK pe-
BOJI 32 ITEPHOJT Oeperax peku KH-aHajiora
OTKPBITOI'O
pyciaa 3a MHO-
rOJIETHUH I1e-

Puc. 1. Anzopumm onpedeneHusi epaHuybl peKu no cpedHemy yposHI 800bl 3a Nepuod 0mKpbIMozo pycaa

Fig. 1.
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Algorithm for determining the river boundary based on the average water level during the open channel period
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JlaHHBI (aKT O3HAYaeT, YTO TPU OTCYTCTBUH IIOCTOB
HY>KHO pa30uBaTh MOP(OCTBOPHI HE dallle, YeM uepe3 3
kM [11], omHako ecTh BO3MOXKHOCTH WHTEPHOISIIAN IO
kaptaM [3, 12]. Bce 310 BMecTe, U psi IPYTHX BOIPOCOB,
HalpuMep, Ha3HA4YeHUs TPaHMI] BOJIOOXPAHHBIX 30H Kak
TEPPUTOPHIA, B TIpeNieaX KOTOPHIX IPOUCXOUT CaMOOTH-
IIEHNE TIOBEPXHOCTHOTO CTOKa[l] wmim mpakThdeckon
HEOJTHO3HAYHOCTH BBIIEJICHUS TPaHMI OOJIOT 1O HAIHMYHUIO
topda [8, 13], oOycioBIMBaET aKTyaJbHOCTh YTOYHCHHS
MCTOJIMIKI OIICHKH IIOJIOKCHUS TPAHWI] CAMHX BOIHBIX
00BEKTOB (OCOOEHHO Ha 3a00JIOUECHHBIX TEPPUTOPUSIX) U
UX BOJOOXPaHHBIX 30H. MIMEHHO Takas menb M ObLIa To-
CTaBJICHA aBTOpaMH NPIMEHHUTENBHO K peke Mkce — aie-
MEHTY ruaporpadudeckoil cucrems! «p. Ukca — p. Yasa —
p.O06p — Kapckoe Mope». 3amaum  ucclenoBa-
aust: (1) ompenenuTs XapakTepHbIe ypOBHU BOABI B p. Mkce
C WCTIONB30BaHUEM PA3IMYHBIX MOJXOI0B U (2) corocra-
BHUTb UX C peibe()OM U PaCTHTEIBHOCTBIO JUTs TOTy4YeHHs
OoJee MOTHON KapTHHBI B3aHMOCBSI3EH MEKITy KOMITOHCH-
TaMH OKpYXKaromieil cpenpl, KOTopble: (@) HeoOXOIMMO
YYUTBIBATh TP TIPOBEICHUH 3EMJICYCTPOUTEIIBHBIX padoT
Y MHKEHEPHBIX M3bICKaHHIA; (0) TOMOTYT ONTUMIZHPOBAT
COOTBETCTBYIOIIHIE PAOOTHL

OGBEKT U MEeTOJMKA UCCJIeJOBAHUSA
Pexa HMxca umeer npotspkeHHOCTH 430 KM, TII0IIATH

BozocGopa — 6130 kM’ Ha 5Toif pexe pacrionoxkeHo

HECKOJIIBKO THIPOJIOTHUECKHUX TMOCTOB (C. ILmoTHMKOBO,

noc. Kommanoe O3zepo, noc. Bocrounsii, c. EpMunoBka),

HO HamOojee TIOJMHO MpOorpaMMa THIPOJIOTHIECKUX

HabroeHuid peanmzyercst y ¢. [lmoraukoso (¢ 1933 .

o Hacrosiiee Bpemsi). B atom crBope mmHa p. Mkcbl

OT WCTOKa cocTaBisieT 154 kM, muromans BomocOopa —

2560 km” nipu cpeareit Beicote 130 M, 3a007109€HHOCTH

49 % u necucroctu 50 % [14, 15]. C ydyeTom cioxHO-

CTH BBIACNICHHS TpaHHIl O0NOT (pakTHdIeckas 3a0oIo-

YEHHOCTh BOJOCOOpa MOXKET OBITH 3aMETHO OoJbIIe

[13, 16, 17]. B nenom p. Hkca B ctBope c. [LmoTHHKOBO

SIBJISIETCS] BOJIOTOKOM, BECbMa XapaKTEPHBIM ISl FOXKHO-

TaeKHOW TOA30HBI 3amagHoii CHOUpH, YTO MO3BOJISET

pacrpoCcTpaHuTh MOJTyYEHHbIE BBIBOJIBI HA MHOTHE JIPY-

rue Bog0TOKH B O0b-VIPTHIICKOM MEKITypedbe.
MeToauKa McclIeIOBaHus, B COOTBETCTBUU C YKa-
3aHHBIMH BBINIC 33/1a4aM¥ Tperoiaraia mpoBeacHne

CJIEeIYIOIINX MEPONPHUSATHI:

1) pacyersl ypoBHEH BOABI 110 BApUAHTY NPU HAJTHYUHU
JIaHHBIX HaOmoneHuid [11]; pacdeTsl BBITIOTHEHBI
0 AOCTYNHBIM Matepuanam Pocrunpomera [14, 15]
3a 1933-2007 rr. mox pyxoBojctBoMm O.I'. CaBuue-
Ba 1o hopmynam (1)—(10):

N x.
4=E=k (1)
N, (Xi—Xg)?
o= @)
84 = 7 (3)

v =7, “)
)
Cs™ = Cu3-(N—)1()-(N—2)’ ®)
Cv = (al +%) + (a3 +%)-Cv* +
+(as +%) - cv2, (6)

Cs = (b1+%2)+(b3+’1’V—4)-Cs*+(b5+%)-6s*2, 7)

YN, (Xi~Xa1) (X;—1~Xaz)

e JE i) SN a2 v
r(1) = —0,01 4+ 0,98 - r(1)* —
0,06- (1) + (1'66+J5r,66é4.6r.(§§12)* +) w O
N* 2 (6= 10),— = s 6, = 1_—T2;
5, N-1
£ 2 kyys R® 2 0,36, 10

rne X; — uccrienyemas BenmurHa (pacxon Boabl O Win

ypoBeHb Bonibl H) B psany ot i=1 1o N; A u d, — cpennee

apu(METHIECKOe U MOTPEIIHOCTh €T0 ONPEICIICHIUS;, O —
cpemHee KBaapaTuieckoe otkionenue; Cv* u Cv — cMme-

IIeHHAas 1 HeCMEleHHasi OIIeHKH Kod((duIMeHTa Bapua-

mn; Cs* u Cs — cMelleHHas U HeCcMEIeHHasT OLEHKH

K03 dunmenTa acuMMeTpun; #*, r 1 O, — CMEIICHHAS 1

HECMEIICHHAsT OIEHKH Kod(pdumumenTa Koppemsuuu u

MIOTPEITHOCTh €ro onpeaeneHus:; k, u o — kodddurmeHt

perpeccuu M MOTPENIHOCTh €ro ONMPEACIeHHs; 7y, U ki —

KPUTHYECKUE OTHOLIEHHS B PAacCMaTpUBAEMOM Cllydae

(TIpy ypOBHE 3HAUMMOCTH OKOJIO 5 %) MPUHATHI paBHBIMHU

IBYM; R - KBazlpaT KOPPEJIILMOHHOIO oTHOIeHus [11];

JIOTIOJTHATETIHHO K pacyeTy YpOBHEH MO Marephaiam

Pocrunmpomera mpoBeeHa OICHKA ITOJIOKEHHUS Oepero-

BOH JIMHUM TIO 3aBUCUMOCTH MEXTY YpoBHsIMU H 1 pac-

xonamu Q Bojbl Busia H=f(Q) cornacuo [11];

2) cbeMKy MECTHOCTH B CTBOPE IOCTa M Ha IpHJIera-
IOLIEH TeppPUTOPUU C HUCIOJIB30BAHUEM KBaJIPOKO-
ntepa DJI Phantom 4 Pro; paGoTel mpoBeACHBI
JLH. Ynmuarep u H.B. Tartunoii 22.05.2023 u
15.09.2023 r.;

3) xaprorpaduueckue pabOTHl W aHAIHM3 IOJIOKEHUS
YpOBHEH BOJbI pa3HOM OOECTIEYEHHOCTH C Xapak-
TepHbIMU (popMamu penbeda U PacTUTEIBHOCTHIO;
pabOoTHI BBIMTOJHEHB! C UCTIOIB30BAHUEM TIOIXOIOB,
m3noxxeHusix B [13, 18-22]. B wactHocTH, npume-
HsUIch Kocmuueckne cHuMku WC3 Landsat 7 ¢
paspemenreM 30 M, KOTOpbIe 3aTeM Kiaccu(uIu-
POBAINCH IO CIICAYIONINM CIIEKTPAJIbHBIM JHAra-
3omam (B MkMm): 1) 0,45...0,52; 2) 0,52...0,60;
3)0,63...0,69; 4) 0,76...0,90; 5) 1,55...1,75. Ta-
KM 00pa3oM, HaubOoyiee yJIa4HbIM Pe3yJIbTaTOM
SIBUJIACh MHTETpanus 5, 4, 2 kaHajioB (puc. 2, 0).
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Fig. 2.

Pe3y/IbTaThl HCC/IEA0BAHUS M UX 0GCYXKAEeHUe

I'panunna pexu — ee GeperoBasi TUHUS — OTpeIeIs-
eTCs MO «II0 CPEAHEMHOTOJICTHEMY YPOBHIO BOJ B IIE-
pHOJ, KOT/1a OHM HE MOKPHITHI JibAoM» [1]. OTcyTrcTBHE
0oJiee OAPOOHBIX pa3bsiCHEHUH [1] ¢ ydeToMm JoCTyII-
HOW THJIPOMETCOPOJIOTHUCCKONH HH(pOPMAIMH TI03BO-
JSET pacCMaTPUBATH CICTYIOMIHE CIIOCOOBI KOJHMYe-
CTBCHHOU OIICHKH ITOJIOKCHUSI OSperoBOd JHHUH TpPU
HAJIMYUK JAHHBIX HaOmojeHui: 1) cpennee apudme-
TUYECKOE U3 CYTOYHBIX YPOBHEH 3a MepHoi C OTKPbI-
TBIM PYCIIOM 32 KaXKABIA Toj] HaONIOJICHUH TIPU YCIIO-
BHUHU, YTO CPEIHSISI KBaJIpaTU4ecKas MOTPEIIHOCTh He
npessimaer 10 % [11, 12]; 2) cpeanee apudmernde-
CKO€ M3 MaKCHUMaJIbHOI'O U MUHUMAJIbHOTO YPOBHEH 3a
MEpUOJ] OTKPBITOTO pyclia 3a KaKABI roj Habmome-
HUM; 3) cpennee apudMETHIECKOE U3 MaKCHUMAIbHOTO
U MUHHMAJIFHOTO YPOBHS 32 IEPUOJ OTKPBITOTO pycia
o JaHHbIM [15] ¢ nomosHeHHeM aKTyajJbHbIMU JaH-
HBIMH 32 TIOCJIETHUE TOAbl. [Ipy OTCYTCTBHM JaHHBIX
HaOJoeHni o0IUM sIBIIsieTcs (@) MOCTPOCHHE 3aBH-
CUMOCTH MEXKAy YPOBHSAMH ¥ pacxXxoIaMH BOJIBI
H=AQ) [11] B KaxIoM pac4eTHOM MOpP(OCTBOpE,
(6) ouieHka pacueTHOTo pacxoja Bojsl O U (8) omnpee-
JIEHHE TI0 HeMY PacyeTHOTO YpPOBHs BOAbI /H, HO NpH
9TOM (Ha 3Tare 6) BO3HUKAET BO3MOXKHOCTH CIICAYIO-
IIMX BapHaHTOB pacdera: 4) CPEeIHEro pacxoaa BOIBI
3a MEPUOJ] OTKPLITOTO pycnia; 5) CPEeJHEro roj0BOrO
pacxoma BoAbI, 6) MHHUMAIGHOTO W MaKCHMAaJIbHOTO
pacxoma BOIBI, AJISI KOTOPOTO PACCUUTHIBACTCS CPEl-
Hee apudMeTHIecKoe.

JlaHHBIC HAOIOJICHUI UMEIOTCS IO OTPAHUYCHHOMY
KOJINYECTBY MOCTOB Pocrmapomera, a ncmonb3oBaHue
BapuanTa Ne 1 CBSI3aHO C CYIIECTBCHHBIMH BPEMCHHBI-
MU U (UHAHCOBBIMH 3aTpaTaMu (B TOM YHCIIC HA MPH-
0o0peTeHre CYyTOYHBIX YPOBHEH BOJIbI 32 MHOT'OJICTHUH

Location diagram (a) and LandSat 7 image (6) of the study area on the river Iksa near the village Plotnikovo

nepuon; Hanpumep, s p. Ukcel y c. [lnotHukoBo — ¢
1933 r.). JocTaTo4HO 3aTpaTHBIM SIBJISETCS U CIIOCOO
No 2. MuHuMaIbHbl 3aTpaThl IPU UCIIOJIB30BaHUU CIIO-
coba Ne 3, HO HET yTBEpKIIEHHOH METOJMKH, B KOTO-
pOii OIICHMBAETCS PACXOXKIECHHE MEXIY pe3yJbTaTaMu
o TpHUBEICHHBIM crocobaM (1-3). Yka3aHHBIE TIpO-
OJIeMBbI COMIPOBOXKIAIOT M pacueThl 0 BapuaHTaM OT-
CYTCTBUS JIaHHBIX HaOIMrOACHUN (HEO0OX0AUMO TpHUOO-
peTarh JaHHbIE [0 peKaM-aHaJIoraM, BBISBISATH PErHO-
HaJbHble 3aBUCUMOCTH [12]), HO B 3TOM cilyyae a0-
TIOJTHUTEIILHO JT0OABIISIeTCS 3aBEJIOMO OKUIAEMOE pac-
XOXKICHHE MEKAY PACUYCTHBIMH OOECIIeYCHHOCTSIMU
pPacxooB U ypOBHEW BOIBI MIIM HOPMOM CTOKA 32 MHO-
TOJICTHUH TIEPUOJl M €T0 YACTBIO TIPU OTKPBITOM pYCIIe,
a TaKKe paziMyus B COOTHOLICHMSIX MEXIY HOPMOI
CTOKa 3a TOJ W IEePUOJOM OTKPBITOTO pyclia IJs Hc-
creayeMoil peku u peku-aHaiora. Kpome toro, nemo-
HSTHO, KaKyr OOECIEeUeHHOCTh HCIOJIb30BaTh NpH
pacuere MakCUMaJIbHOTO U MHUHUMAaJIbHOrO cToKa [8].
Ecnu ykazano [2] Ha HEOOXOIUMOCTh UCIIONB30BaHUS
obecrieueHHocTH 1 % TpU OIEHKE 30H 3aTOIJICHUS,
YTO KOCBEHHO MOKHO PAacClpOCTPaHUTh U Ha pacder
0eperoBoii IMHUM, TO U1 MUHIMAIIFHOTO CTOKA HET U
TaKUX YKa3aHHUH.

C y4eToM 3TOro aBTOpaMH OBIIHM ONIpE/IeIeHBI Cie-
JYIOILIUE XapaKTEPUCTUKH YPOBEHHOTO pexkuma p. k-
col y ¢. [Tnoraukoo: 1) H(I-XII) — cpennuii ypoBeHb
BOJIbI 32 MHOTOJIETHUN TEePHO; 2) Hinax — MAKCUMAIIb-
HBII YpOBEHb BOJIbI 32 MHOTOJIETHUH niepuo (a7 pac-
CMaTpUBAEMOI TEPPUTOPUH MaKCUMAIbHBIA ypPOBEHB
0OBIYHO HAOJIIOJIACTCS HECKOJBKO TI03XKE JIEH0X0/a);
3) Hin-opn — MUHUMAJILHBIA yPOBEHB BOJIBI IPH OTKPHI-
TOM pycJie 3a MHOTOJETHUH Tiepuo; 4) Hyinice — MH-
HUMAJIBHBIA YPOBCHb BOABI NP JICTOBHIX SBJICHUSX 3a
MHOTOJICTHUHM Tmepuom; S) H*=(Hmin_opn+HmaX)/2 —
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cpejiHee apU(PMETUHECKOE U3 BETMUMH Hiinopn U Hinax;
6) H(IV-X) — cpenHuil ypoBeHb BOJIBI B armpeie—
OKTsI0pe 3a MHOTONIeTHHH rtepuon; 7) H(Q,) — ypoBeHb
BOJIbI, COOTBETCTBYIOIIMI CpPEIHEMHOTOJIETHEMY pac-
xoay Bogabl O, 8) H(Q(IV-X)) — ypoBeHb BOJIbI, COOT-
BETCTBYIOIIHMI CpEIHEMY pPacXoay BOIBI B ampeie—
oKTsI0pe 3a MHOTONeTHHI Tiepuos O(IV-X) (Tabu. 1).

Ta6auya 1. XapakmepHvble yposHu 800bl p. Hkcwl y ¢. [laom-
HUK080, CM, HAO «Hy/aem» 2pagduka nocma (99,08

Boakm» [23]. Tak, mpaBoOepekHas TIpaHHLA BOJO-
oxpanHOi 30HHI (106,70 M) IpUMEPHO COOTBETCTBYET
MaKCHMAaJIbHOMY YPOBHIO BOJBI 00CCIICUEHHOCTRIO 5 %
(106,54 wm; puc. 5), a pusuveckas (BeIpakeHHasi B pe-
neede) TpaHmiia BEICOKOH oMbl (okosio 108 M), npu-
MEPHO COOTBETCTBYIOIIAas MaKCHMAILHOMY YPOBHIO
obecrieqenHocTeio 1 % (107,96 M), BhIme mpaBoOe-
PEXHOI rpaHuIlbl, HO HIDKE JieBoOepexHoH (109,22 m).

120 +

M 8 Baamutickoli cucmeme 8bicom)
Table 1. Characteristic water levels of the river lIksa near
the village Plotnikovo, cm, above «zero» of the < 115 1
post graph (99.08 m in the Baltic height system) g Hr
- QE 110 o ceseees H(Qa)
Cratucrika| 5 g | B ¢ ¥z X 5 — « — Ha(I-XII)
st 0 s fl x| =2 | S/E] E 1051
Statistics g = = = =1 SIS ﬂg — -« Ha(IV-X)
- |
A 152 | 465 | 112 | 97 | 286 | 181 | 170 | 206 A 100 -
& 54 1205 31 | 24 | 103 | 76 | - | - === HQIV-X)
Cv 0,22 10,34 0,21 /0,19 0,27 | 0,25 - - N
Cs 0,74 1053 ]043[003/037] 092 | - | - -1000 1000 3000 5000

AHanu3 MoNy4YeHHbBIX JaHHBIX (Tabn. 1) mokasan,
9TO BBIIIE MOcTa aBromoporu Tomck—bakuap nambo-
Jiee BRICOKOE 3HAUCHUE MOTYUEHO MIPH OIICHKE Oepero-
BOH JIMHUM TIO CPEAHEMY 3HAYCHHUIO MEXJIY MaKCH-
MaJIbHBIM W MHHUMAJILHBIM YPOBHEM BOJIBI 33 IEPHOL
OTKPBITOIO pyclia JJisi MHOrOoJeTHero mnepuoxa H .
OIleHKH, TIOJYYeHHBIE OCTAIbHBIMU CIIOCOOAMH, JI0-
CTaTOYHO OJIM3KH JPYT K Ipyry (puc. 3). .

Eciu npusATH 32 OCHOBY MMEHHO 3HauyeHue H
(BricoTHas otMmetka 101,94 m BC), To monoxenue rpa-
HUIT BOZOOXpaHHOM 30HBI p. Mkcel (200 M B KaXkayro
CTOPOHY OT OEperoBOil JMHWU) OMPEHCIICTCS CICTy-
IOIIMMU 3HAYCHUSIMH: 1) JIEBBII Oeper: paccTOsHUE OT
YCIIOBHOW TOYKH Ha JIeBOM Oepery (puc. 4) no depero-
BOH nMHMU — 2854 M, paccTOSIHME OT YCJIOBHOW TOYKH
Ha JIeBoM Oepery (puc. 4) 10 TpaHUIBI BOIOOXPAHHOU
30HBI — 2654 M, BBICOTA MMOBEPXHOCTH TPAHUIIBI BOJO-
oxpaHHo#t 30HBI — 109,22 M; 2) npaBsIit Oeper: paccTo-
SIHUE OT YCJIOBHOM TOYKH Ha JIeBoM Oepery (puc. 4) 10
OeperoBoit muHUN — 2895 M, pacCTOSHUE OT YCIOBHON
TOYKH Ha JIeBOM Oepery (puc. 4) 10 TpaHHIBI BOJO-
oxpaHHOH 30HBI — 3095 M, BBICOTa MOBEPXHOCTU I'pa-
HUIIBI BOJIOOXpaHHOM 30HBI — 106,70 M.

Taxum 00pa3om, MUpPHUHA BOJOTOKA B TPAHUIIAX IO
H' cocrasusier 41 M (a He cpeaHee HaOIIOIEHHOE 3Ha-
YeHHe IMUPHHBI TOToKa 26,512,2 M), a o0riast ImupuHa
MOTOKA ¥ BOJOOXPaHHbIX 30H — 441 M (puc. 4). Ilpu
9TOM HEOOXOJUMO OTMETHUTh, YTO YCTAHOBJICHHBIE
TPaHUIBl BOJOOXPAHHOH 30HBI JHIIh YaCTHYHO COOT-
HOCSITCSI C TPaHHUIAMH TTOWMBI, 11O KOTOPOW TOHMMa-
€TCsl «4acThb JHA PEYHON JOJIUHBI, CIOKEHHAs HaHOCA-
MH W TEPHOANYECKH 3aTUBacMasi B MOJIOBOJALE U TIa-

PaccrosiHMe OT YCIIOBHOM TOYKH Ha JIEBOM Oepery, M

Puc. 3. Ilpoguav doauner p. Hkcel y c. [lnomHukogo u
cpedHue yposHU 800bl, pacCHumaHHble pasAu4HbIMU
cnocobamu (maba. 1); Hr - ebicomHass ommemka
nosepxHocmu 800oc6opa u OHA peKu; ocmaJ/bHble

0603Ha4eHuUs - 6 maba. 1

Fig. 3.  River Iksa valley profile near the village Plotnikovo
and average water levels calculated in various ways
(Table 1); Hr - elevation of the surface of the catch-
ment area and the river bottom; other designations
are in the Table 1
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PaccTosiHHE OT yCIIOBHOM TOUKHM Ha JIEBOM Oepery, M

Puc. 4. Ilpogpuab doaunel p. Hkcel y c. [lnomHukogo u
yposHu 8001, coomeemcmayiouue: RB - 6epez2osgoli
AuHUU npu ommemske 104,94 m BC; Sl u Sr - neso- u
npagobepexcHoll 2paHuyam 60000XPAHHOU 30HbL;
Hr - eblcomHas ommemka nogepxHocmu 8odocbopa
u OHa peKu

River Iksa valley profile near the village Plotnikovo
and water levels corresponding to: RB - coastline at
an elevation of 104.94 m BS; Sl and Sr - left and
right bank boundaries of the water protection zone;
Hr - elevation of the surface of the catchment area
and the river bottom

Fig. 4.
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C y4eToM 3TOro BO3HHUKAIOT COMHEHUS B IIPaKTHYE-
CKOM TIpUpOA0OXpaHHOM d¢dexTe mpoleaypsl Bbljae-
JICHUSI BOJOOXPAHHBIX 30H, MO KOTOPHIMHA TIOHUMAIOT-
Csl «TEPPUTOPHUH, KOTOPHIC MPHUMBIKAIOT K OeperoBoit
JUHUYU (TpaHULIAM BOJHOTO OOBEKTA) MOpEH, peK, py-
9bEB, KAHAJIOB, 03€p, BOJOXPAHWIHIN, U HA KOTOPBIX
YCTaHABIMBAECTCS CIEIHUATBHBIA PEKUM OCYIIECTBIIC-
HHUSL XO3SMCTBEHHOM W HMHON JESITEIbHOCTH B IEJAX
TIPEOTBPAIICHHS 3arpsI3HEHUS, 3aCOPEHUS, 3aMIICHUS
YKa3aHHBIX BOJHBIX O0OBEKTOB M MCTOIICHUS UX BOJI, a
TaK)Ke COXpaHEHHs Cpellbl OOMTaHUsl BOJIHBIX OMOIIO-
THYECKHUX PECYPCOB U JIPYTHUX OOBEKTOB KUBOTHOTO H
pactutenpHOTO Mupa» [1].

120 1
Hr

115
Eﬁ e = Hmax1
g
g5 110
2 ceeeses Hmax3
]
§ 105 — — Hmax5
s
] = + + Hmax10
A 100

= + = Hamax

rava

-1000 1000 3000 5000

PaccrosiHue ot yCJ'[OBHOﬁ TOYKH Ha JICBOM Gepery, M

Puc. 5. Ilpoguav doaurnvl p. Hkcol y c. [l1omHukogo u
MAKCUMA/IbHble YPOBHU 800bl 06eCne4eHHOCMbH
1% (Hmax1), 3 % (Hmax3), 5 % (Hmax5), 10 %
(Hmax10); Hamax - cpedHUll Makcuma/abHbll
yposeHb  800bl; Hr - evicomHas ommemka
nosepxHocmu eodoc6opa u 0Ha peku

River Iksa valley profile near the village Plotnikovo
and maximum water levels with availability of 1%
(Hmax1), 3% (Hmax3), 5% (Hmax5), 10%
(Hmax10); Hamax - average maximum water level;
Hr - elevation of the surface of the catchment area
and the river bottom

Fig. 5.

CormocraBieHre pe3ysIbTaTOB pacdeToB U 00cCIieo-
BaHus A01uHBI p. Ukcel y c. [I10THUKOBO Takxke 103-
BOJIAET MPEIOJI0KHUTh, YTO, BO-IIEPBBIX, T'PAHULIA HU3-
KOH NOHMBI MIPUMEPHO COOTBETCTBYET CPEIHEMY Mak-
CUMAJILHOMY YPOBHIO BOJABI Hopay=103,73 M (puc. 4).
Bo-BTophiX, uMeHHO 3T0 3HadeHnue (103,73 ™)
HAaWIy4ylIMM 00pa3oM XapakTepu3yeT IPaHULbl BOJO-
TOKa B MHOTOBOJIHBIN TIEPHO/I, & HE CPEIHUN yPOBEHB
3a MEpUoJ OTKPBITOTO pyclia — MOHSITHE, HE COOTHE-
CEHHOE HM C PYCIOM (PYClIO — 3TO «BBIPAOOTAHHOE
PEYHBIM TTOTOKOM JIOXKE, TI0 KOTOPOMY OCYIIECTBIISICT-
csl CTOK Oe3 3aTOTUICHUS TIOUMBI»), HA ¢ TIoMoi [23].
B wactHocTH, B Ta0I. 2 IpeACTaBIeHbI JaHHbIE IO Xa-
pakTepHO 00ECreYeHHOCTH YpPOBHS 3aTOIUICHHUS IS

pas3nuuHBIX TeppuTOopuid. BepxoBble Oonota B ecte-
CTBCHHOM COCTOSIHUM HE 3aTallUIMBAIOTCS BBIIIE I10-
BEPXHOCTH TSI, a MOTPAHUYHBIC YUACTKH HU3HHHBIX
00J10T 0OBIYHO 3aTOIUICHBI exeroaHo [13, 16, 18, 24].

Ta6auya 2. /laHHble no xapakmepHoll obecneveHHOCMU
YpOB8HSL 3amonjeHusl 051 pPA3/AUYHbIX JIAHO-
wag@mHuIx y1acmkos

Table 2. Data on the characteristic probability of flood
levels for various landscape areas
MukposanamadTs O6ecneyeHHOCTb YPOBHSA
Microlandscapes SaTOILIEH MU, %
Flood level probability, %

Jlyra, y4acTKu 6€3 pacTUTEJIbHOCTH U

3aHSThIE KYCTAPHUKOM 90

Meadows, areas without vegetation

and with shrubs

YuacTky, 3aHsTble 6epe3oi 75_90

Areas with birch trees

Y4acTku ¢ pacnpocTpaHeHHUeM OCHHBI,

6epe3bl U TOTOJIsA 50-75

Areas with aspen, birch and poplar

trees

Y4acTKH 10/ CMELIaHHbIM JIECOM <50

Areas with mixed forest

3akI04eHne

AHanu3 JaHHBIX PEXUMHBIX THIPOMETEOPOJIOTrHYe-
CKUX HaOIIOJICHUI, MaTepuaoB IOJIEBBIX OOCIeNoBa-
HUA ¥ JemudpoBaHUs JaHHBIX TUCTAHIIOHHOTO 30H-
qupoBanus 3emin ydactka p. Mkewl y c. IlnotHukoBo
MOKa3aJl, YToO JUI1 PAaCCMOTPEHHOTO MpUMepa Hanbosee
PalUOHATBHBIN CIIOCOO OLIEHKU TPAHMIl BOAHOTO OOBEK-
Ta 3aKJII0YAETCsl B OINPEIESICHUH CPEIHEMHOTOJIETHETO
MaKCUMaJIbHOT'O YPOBHS BOJIbl, @ TPaHUL] BOLOOXPaHHOU
30HBI — [0 MAKCUMAaJIbHOMY YPOBHIO BOJIbI OO€CICueH-
HocThiO 1 %. [lepBas BenmuumHa (TO €CTh CPEHEMHOTO-
JICTHUI MaKCHMaJIbHBI YPOBEHb BOJIbI) MMPUMEPHO CO-
OTBETCTBYET TPaHUIIC HIDKHEH MOMMBI, a BTOpas (Mak-
CHUMAJIBHBIA YPOBEHb BOJABI O00ECIeYeHHOCTRIO 1 %) —
TpaHuIle BEpXHEW MOWMBL. DTH TPaHULBI JTOCTATOYHO
3aMeTHbI Tipu: (1) TIpoBeNEHUH PEKOTHOCIIMPOBOYHBIX
00CTIeIOBaHNI HH)KEHEPHBIX M3bICKAHUH, (2) HCHONIB30-
BaHUM MAaTEPUAIOB JUCTAHLIMOHHOTO 30HAWPOBAHHUS
3eMiH, YTO, BO-TICPBBIX, JIENaeT OoJiee OCMBICICHHOU
MPOLEYyPY ONpeAeiIeHUs] ClelUalbHbIX 30H, HE00XO-
JUMBIX JUIS YAYYIIEHHS SKOJOTMYECKOTO COCTOSHHUS
BOIHBIX OOBEKTOB. BO-BTOpPBIX, WCIONB30BAHHE [TH-
CTaHLMOHHOI'O 30HAMPOBaHUA 3E€MJIM C BbIICICHUEM
pacTUTENbHOCTH, aIalTUPOBAHHOM K pa3HON BEPOSTHO-
CTH 3aTOIICHUI W MOATOIICHUH, MO3BOJISET M30eKaTh
M30BITOYHOTO (popMasM3Ma MpH JTUHEHHON WHTEPIIOS-
UMM TIOJIOKEHHS TpaHULl OeperoBoil JIMHUM W 30H 3a-
TOIUTCHHS ¥ TEM CaMBIM YITyUIIUTh Ka9eCTBO PadoT.
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