HBIX IUISDKEH, OCTPOBOB U JIPYTHX COOPY:KEHHH B OeperoBod 30HE Mopei, o3ep, BoJOXpaHUIUM] /
Tp. mexxayHap. koH]., HoBocubupck 1-5 oxrsabps 2011. Hoocubupek: U3n-so CO PAH, 2011.
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BEACH CUSPS ON THE ACCUMULATIVE COASTS
IN THE SOUTH-EAST OF THE BALTIC SEA

E.N. BADYUKOVA, L.A. ZHYNDAREY, S.A. LUKYANOVA, G.D. SOLOVIEVA
Summary

The existing hypotheses of beach cusps development are considered Their formation is the combined
action of the beach abrasion and accumulation processes depending on the bottom slope, bottom sediments, and
wave parameters. In recent decades, there are active debates about the origin of cusps. However, none of the
hypotheses fully explains the mechanism of their formation. Thence the existing of some yet poorly explored
hydrodynamic processes near the water edge having a significant impact on the cusps formation is supposed.
A dynamic equilibrium of the beach at given seaway and the presence of rhythmic splash having sufficient force to
move sediments of a given fineness are the main factors of the cusps formation. It apparently depends also on the
type of wave breaking. Thus, the emergence of the cusps, their sizes and wave step are directly dependent on local
morphodynamic parameters.

Scalloped landforms are well represented along the shores of the Curonian and Vistula spits at the South-East
Baltic Sea, and they are particularly unique in the lagoon shores. The combination of wind effected phenomena
and wave action with of certain slopes of the coastal zone, leads to the development of a special type of acute-
angled cusps with long “rumps” on the underwater slope. Long-term observations show that the cusps formation
on the lagoon shores is quite possible and regularly re-starts under favorable conditions. At the spit shores different
underwater slope parameters and seaway conditions lead to the development of the cusps significantly different
from the lagoon’s ones. They are mainly the large forms with smooth contours and rounded tops.
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Beenenne

C 1 uronsg 2012 r. 3a cuer npucoenuHeHuss kK MockBe oro-zanagHoro cektopa Moc-
KOBCKOH 00IacTu TeppUTOpHs ropoia yBeawuuiach Ha 148 Teic. ra (B 2,39 pasza), cocTaBuB
255 ToIc. Ta. HoBas Tepputopus MOCKBEI IPOTATUBAETCA 10 Tpanuisl ¢ Kamykckol obmacTbio
1 BKITIOUaeT B ce0s HoBoMockoBekuii U Tpounkuii atMUHHCTPATUBHBIC OKpyTa (puc. 1).

IIpu ocBOEGHHH HOBBIX TEPPUTOPUN CTAHOBUTCS BEChMa aKTyalbHOH 3ajada U3yYeHHS
COBPEMEHHOH OBPaKHOCTH B IpeAeiiaXx BOJOCOOPOB BEPXHHUX 3BEHLEB THAPOTpadHIECKON

! PaGora Beinonaena npu punancosoli noxnepxke POOU (npoekt Ne 13-05-00211), nporpamMmmel
HOJJIEPKKH HAYIHBIX HCCIeNOBAHUH, IPOBOAUMEIX HaydHBIMH mikosamu PO (HII-79.2012.5) u npo-
rpaMMBI TOJIAEPKKH MOJIOJIBIX YIeHBIX reorpaduieckoro dakynsrera MITY.
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CeTH, TJAE pa3BUBAETCH
MOJIABISAIONIEE YHCIO OB-
paros. MenHo Maisle BO-
nocOopsl Hanboaee TyTKO
pearupyioT Ha U3MEHEHHE
pa3sIWYHBIX  NPUPOAHBIX
ycrmoBuil, TeM Ooxee mpH
AHTPONOTCHHOM  BMeEIIa-
TennpeTse. HecMoTps Ha TO,
410 ypbaHuzamus sBIACT-
¢ MOINHBIM KaTalu3aTo-
POM MPOUECCOB TUHEHHOU
5PO3WH, OBpard TOPOJC-
KHX TEPPUTOPHH CTamu
CHUCTEMATHUIECKH H3YyJaThb-

MOCKBA

MOCKOBCKAs
OBJIACTB

MOCKOBCKAA

OBJIACTb
¢4 JHUIIb B MOCISAHHE
adecaruneTus. Ilockombky
Teppuropus Hosoii Moc-
KBBI TOIIKO HaYUHAET UH-
C TEHCHBHO 3aCTpauBarhCs,

TmpUYeM, [IaBHEIM o0pa-
30M, B CEBEpPHOH HacTH,
NPEICTABISETCS BaKHBIM
H3y4YECHUE OBPaXXHBIX CHUC-
TEM, C TETbI0 3aHUKCH-
Puc. 1. T'paHuiisl HOBO# TeppUTOpHUH MOCKBEI poBaThL UX COCTOSHHC Ha
JaHHbBIi MOMEHT, T.€. OO
Havala MacHITA0HOTO XO31WCTBCHHOTO OCBOCHUS BCCH TeppHUTOpHH. B cTaThe MpUBEACHBI
KOTHYECTBEHHBIC TIOKA3aTCIA COBPEMEHHOH OBpakHOCTH (TyCTOTA W IUIOTHOCTE), COCTAB-
JIEHHBIE KapThl ATUX MOKAa3aTelel, BLIABICHHBIE 3aKOHOMEPHOCTH PacHpOCTPAaHEHUS COB-
PEMEHHBIX OBPAaroB, AaHBI KOMHYCCTBCHHAS ONCHKA MOPGHOMETPHUUICCKUX MOKazarenel pe-
meeda, Kak OCHOBHOTO MPHPOTHOTO (haKTOpa OBparooOpa3oBaHUs U aHATH3 COBPEMEHHOTO
AHTPONMOTEHHOTO BIUAHUA HA MPOIECCH TUHEHHOH 3pO3UH.

O0mas XapaKTepHCTHKA PerHoHa

Tepputopus Hosoli MoCKBEL, pacnoloxkeHHas B [IeHTpe Pycckodl paBHHHBI, OTHOCUT-
ca x CeBepo-Pycckoll TpOBHHIMH JTETHHUKOBBIX M BOAHONEIHHUKOBBIX PaBHHUH, COCTABIAA
3anagHyio gactb MockBopernko-OKckoro Mexxaypedss [1] u mpenacrasnser coboii MopeH-
HO-3PO3UOHHYIO PaBHHHY. B OCHOBaHHMH MeXaypeubs 3aleraloT KaMEHHOYTOIBHEIE H3BEC-
THAKHA. Ha moBepxHocTH KapOoHa JeKaT IOPCKUE OTIOKEHUS — ITaBHBIM 00pa3oM IJIHHEL,
OPUKPHITEIE CBEPXY cII0eM Hecka [2]. Menopsle necyaHble OTIOKEHUSA BCTPEUAIOTCS 3HATH-
TEIHHO peske (B OCHOBHOM Ha Bojopazieiax pek Ilaxpsl u Jlecust, [Taxpsr u Moun). ITosep-
XHOCTb KOPEHHBIX MOPOJ NEPEKPBIBAIOT YETBEPTUYHBIE OTIOKEHUSA: MOPEHA JHEIPOBCKOTO
oneneneHus (K cesepy ot p. Ilaxpsl — TakKe MOCKOBCKOTO), BOJHO-JIETHUKOBBIE OTIOKCHUS
U TIOKPOBHBIE CYITHHKUA. MOIHOCT YETBEPTHUHBIX OCAIKOB, KaK MPAaBUIO, HE MPEBLIIIAET
3—4 M U TOJBKO B JONCIHHUKOBBIX MOHIKCHUAX perbeda oHa gocturaet 20-30 M, TeM ca-
MBIM HUBENIHpYS HX [3].

Hus penpehpa MockBopenko-OKCkoH paBHUHBI XapaKTepHa MOJIOTOBOTHUCTAS MTOBEPX-
HOCTP € XOpOIIo pa3paboTaHHLIMU PEYHBIMH JOTHHAMH (oMa U TPH HaAIOWMEHHBIX Tep-
pacsl). MopeHHBIH penbed BRIpakeH A0CTaTOYHO c1a®o. JIMImb B TeX MecTax, IJIe IEAHUK
OCTaBHJI HaUOOJBIIEE KONMYECTBO BATyHHOTO MaTepraia, BOSHUKINW MOpPEHHBIE XOIMBI U
TPpAABI BBICOTOH 710 20 M, KOTOPHIE MOXXHO HA0II0aTh, HAIPHUMED, Ha BOJOPA3/EIbHEIX TPO-
cTpaHcTBax Mexay p. Jlonacued u p. Ilaxpoii [2].
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IMpeobnanatomue adcomoTHRIE BHICOTH B mpeaenax HoBod Mocksbl komedmioTest ot
160 o 200 M. K ceBepy or p. Ilaxpsl, B Gacceiine p. [lecHBI U ee IPUTOKOB Hepenaabl BhI-
COT MEXJIy BOJOpa3AciaMHt B ype3aMu pek J0XoAAT 10 50 M, uTo Goiblle, YeM Ha OCTalb-
Ho# Teppuropuu. [TosToMy 3po3uoHHBIE (HOPMEI penbeda npeodIaaloT Hal JETHUKOBEIMH.
B BepxoBbax p. JlomacHu HaxoauTCA HaUBLICIIAs TOUKA HCCleayeMol obmactu. Ee BricoTa —
236.4 M Hax ypOBHEM MOPs. 30€Ch ¢ 3alajla Ha BOCTOK NPOXOJUT OCHOBHASA BOAOpa3ieIbHas
rpsana — Hapckas, oraensromas 6accelin p. Ilaxpsl or GacceliHOB ABYX IIEBLIX NPHTOKOB
p. Oxu — Hapsl u Jlonacuu. Hapckas rpsna sBaseTcs 0gHUM U3 oTporos CmoneHcko-Moc-
KOBCKOH BO3BBIIICHHOCTH [4].

Pexu, nporekaromue no Tepputopun HoBoil MOCKBBI, OTHOCATCS K MAallbIM pekaM H
mpuHaanexar dacceiinam pek Mockssl u Oxu. ITaxpa, npaBbri mpuTOK p. MOCKBEL, — caMas
KpyIiHas peka u3ydaeMoH TEppUTOPHH, epeceKalolas e¢ ¢ 3amnaja Ha BOCTOK; e¢ faccelin
3aHAMAET 3HAYUTENBHYIO YacTh mromand Hosoit Mockssl. Pexu Jlecna u Moua (1Bl 1
mpasblil npuTtoku Ilaxpsl) u p. Hesnatika (JeBBIH mpUTOK JIeCHBI) B OCHOBHOM HaXOMATCA
Ha OPUCOETUHEHHON TEPPUTOPHH, HACTHYHO BEIXOAS 3a e¢ npeaelnsl. Peka JlonacHs, neBblid
npurok Oxu, Geper Hawano B 0KHOU dacTd HoBoil MOCKBBEI U poTEKaeT MO HEH TOIHKO
caMble MepBEle KUIOMETPEHL, YX0As Aanee B UeXOBCKUHU palioH. BOIBIIMHCTBO K€ MPUTOKOB
ATUX PEK NENHKOM IpoTekaloT B mpenenax Hosodl Mockswl. Cpenn HUX — pekd JIukoBa
(snanaet B Hesmnatiky), Cocenka (Bnanaet B Jlecny), Coxna (mpurtox ITaxpsr), Boponoska
(mputox Moun), Uepanuka (Bmanaet B p. Hapy) u MHOTHE ApyTHE.

EcTecTBeHHBIC YCIOBHA PA3BUTHA 0BPAXKHON 3PO3UH

B nacrosiiee BpeMs NpHpOIHBIE YCIOBUA Ha TeppuTopun Hosolt MockBEI He criocobe-
TBYIOT MacCOBOMY Pa3BUTHIO MaJbIX SPO3HOHHEIX (hopM. IToaToMy Bo3MoKHOCTH 0Opa3zoBa-
HUS U Pa3BUTHUSA OBPAaroB JOBOIHHO OIPAaHUYEHEI, OCOOCHHO €CIIH OTCYTCTBYET aHTPOIOTEH-
HOE BO3JCHCTBHE.

ITo MHEHUIO GONBIIMHCTBA HCCIIEAOBATENEH, U3 OCHOBHBIX IPUPOIHEIX (DAaKTOPOB UMEH-
HO penbed TeppUTOpUH HanboIee TECHO CBA3aH C COBPEMEHHON OBPAXHOCTHIO, H YUET €TO
obs3aTenen TakXKe IMpH MPOrHo3e oBparooOpaszosanus [5—7 u ap.|. [Ipu ocBOEHHH HOBBIX
TEPPUTOPHHA HEOOXOTUMBIM yCIIOBHEM SBISETCA H3yUCHHE HE TOILKO peabeta BooOIe, HO
1 OBpPaKHO-0AOYHBIX CUCTEM B 4acTHOCTH. IIpH COBpEeMEHHOM CTPOHUTEILCTBE, IPOKIAJIKE
KOMMYHHUKAIIHA H PEeKpeallHOHHOM HCHOIb30BAHUU, KaK MPABHIO, HE YUYHTHIBAIOTCA 3aKO-
HOMEPHOCTH Pa3BHUTHUS OBPAKHO-0AJOYHBIX CHUCTEM, KaK IPHUPOTHBIX 3PO3HOHHEBIX (HOPM.
B ycrmoBusax MacmTabHOTO CTPOHTEILCTBA pebed MOXKET OLITH 3HAYHTEIHHO Ipeobpaszo-
BaH. CaMu OBparu U 0AIK{ 9acTO MPEBPAIIAIOTCS B CBAIIKH, MecTa cOpoca IpOMBIIIIEHHBIX
1 OBITOBBIX 0TX0A0B. OTCIONa BpEHBIE U SIOBUTHIE BENMIECTBA MIOCTYNAIOT B BOJHBIE 00BEK-
Tl [T0o3TOMY BCSIKOE BMEIIATENHCTBO B PA3BUTHE OBPaKHO-0AJIOUHBIX CHCTEM JIOMKHO CO-
IPOBOXKAATECSA OLIEHKOH OCHOBHBIX HHKEHEPHO-TE0JOTHYECKUX, a TAK)KE THAPOIOTHUECKUX
YCIIOBHUH, H3MEHAIONUXCS IO/ BIUSHHEM ypOaHHU3aIHH.

OCHOBHBIMH TIOKa3aTeNIMH pesbeda, KOTOPHIE OMPEENSIOT €CTECTBEHHBIE INPEIIIO-
CBIJIKU JJI Pa3BUTHS OBPAroB, CIYMTAIOTCS ITyOWHBI 0a3ucoB 3po3uM OaTovHBIX BOJOCOO-
POB, ATHHA U YKIOHBI CKIOHOB.

Ha teppurtopun HoBoli MOCKBEI BepXHHE 3BEHBS THAPOTrpaduIccKodl ceTH mpeacTas-
JIEHB B OCHOBHOM JIOIMUHAMH M OankaMmu. baiku WMEIOT, B OCHOBHOM, ITUPOKHUE IIIIOCKHUE
JHHINA, HEKPYTHIE CKIOHLBL. VX BEpXOBBS NPEACTABIAIOT cOOOH MoNOTHe JOKOHHBI, CKIIO-
HBI KOTOPBIX HE3aMETHO CIHBAIOTCA ¢ BOAOPA3AeNbHBIMU NPOCTPAHCTBAMU. JIMINE TaM, rae
GaKy IPOPE3aIOT TOJILY KAMEHHOYTOTHHBIX H3BECTHIKOB (HaPHUMEp, B JOTUHE CPETHETO
TeueHus p. [axper), onn nmpuobperaror uHOH BUX — 6opTa Gonee KPyTHIE U JHUINA y3KHUE.

HenocpencTBeHHO OT BETWYHHBI [TyOWHBI 0a3uca 5po3uH 0aloK 3aBUCHT T'yCTOTa H
IUTOTHOCTH OBPaKHOH ceTH. I TyOHHEI 6a3znuca onpeaesiiIuch Kak pa3HoCTh MEKIY HanboIb-
IIMMU BBICOTHBIMU OTMETKAMH BOJAOPa3aeia U HU3IITUMHU OTMETKaMU TallbBeToB. M3MepeHue
DIyOWH 6amoYHOro pactwieHEeHHUs IPOBOAMIOCH Mo KpymHoMacmTadueM (1:50000) Tonor-
padudeckumM kapraM. IlodydeHHbBIE pe3yIbTaThl OKA3aIH, UYTO IO Beel Tepputopuu HoBoi
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MockBbI TITyOUHBI 0a3UCOB 3pO3UH OAJOYHBIX BOKOCOOPOB Komebmores B mpeaenax ot 15
710 50 M. MakcumanbHbBIE OTMETKH ITyOHuH 0a3ucos 3po3ud (1o 50 M) xapakTepHBsI 1uis Oac-
cetina p. I[laxpsl u ee neBoro nputoka — p. Jlecusl. B baccetine p. Moun rmyOuns: 6a3ucos
spo3uu 6aIoK He mpeBbInaoT 30 M.

3aBHCHMOCTH Tpollecca OBparoodpazoBaHust OT DIyOWHBI 0Ga3WCOB 3pO3UH OaOYHBIX
BOTOCOOPOB, oTMeucHHAs cmie JlokydaeBbM [8], mo3aHee ObITa MOATBEPKACHA MHOTHMU
uccneaosaredsMu. Kax npaBuno, MUHAMAaIbHBEIE TOKA3aTENH FYCTOTHI OBPAKHOTO pacuieHe-
HUSI XapaKTepHBI I8 oOmacTel ¢ mry6uHo# 6a3ucoB 3po3un 6aIOYHEIX BOOCO0poB 10 20 M.
MaxkcuManbHBIE TTOKAa3aTeIH OBPAKHOCTU CBOUCTBEHHEI TEPPUTOPHAM ¢ Gonbimoi (>60 m)
mIyOunOMH 6a3ucos 3po3uu 6amox [7, 9]. JokazaHo, 9TO HAUOONbBIICE KOTHICCTBO OBPATOB
MIPHYPOUICHO K CKIIOHAM CPETHHX dacTed pek U 0allok, IIe OTMETKH IPOAOIBHOTO MPOohHIIs
HauOONBINHUE, TOT/IAa KaK B BEPXHUX U HIKHUX MO TEUCHHIO YIAaCTKaX ITyOWHBI MECTHBIX Oa-
3ucoB 3po3uu Menble [ 10]. [TogobHas 3aBUCUMOCTD CTEIEHH 3a0BPaXEHHOCTH OT PACIIOINO-
JKEHHS OBPAroB IO JUTHHE pek U 6asok Habmrogaercs U B mpenenax HoBoil MocKBEL.

VKJIOH CKIIOHOB SABISETCS €IIE OJHOH BayKHEHIIEH XapakTepUCTHKON penbeda, BIHSIIO-
el Ha pa3suTue oBparoB. OleHKa (HOPMBI IPOAOILHBIX POQHUIEH CKIOHOB TOMHHHO-0a-
JIOYHOH ceTH B mpeferax HCCIEAyeMOH TEPPUTOPHH OCYIIECTBIANIACH HA OCHOBE JAaHHBIX,
MOTYYEHHBIX B pE3ylbraTe MOP(OMETPUIESCKUX H3MEPEHHUH IO KPyITHOMACIITa0HBIM Kap-
TaM ¥ HaTypHBIX HAOIIONCHUH.

Ha 6onpineii wactu HoBo#t MockBsl pohuiay cKIOHOB OaTOK W PEIHBIX JOJIHH, Ha KO-
TOPBIX 00pa3yloTcs OBPard, XapakTepU3yIoTCsS B OCHOBHOM NPSAMOIHHEHHOH MOJIOTOH NiIH
c1a0oBBIMYKIIOHN (hOpMOH, KOT7la 3HAUYEHUST KPYTHU3HBI Malo MEHSIOTCS HIH IOYTH HE Me-
HAKITCS N0 ANHHE CKJIOHA. BeIWYHHEI yKI0HA CKIOHOB JOIUH PEK BapbUPYIOT B Ipeaerax
oT 1-2° B BepxHel 4acTH CKIOHOB A0 3—4°, MakcUMyM 8° — B cpeqHEd U HHKHEH JacTax.
Haubonpimue 30aueHUs YKIOHOB XapaKTEpHBI AMs CKIOHOB JOTHHEI p. [Iaxpsl B patione
HaceICHHBIX NYHKTOB JIy:xku u CekepHHO U Jalbllle BHU3 IO TEUEHUIO, AN CKIOHOB JONH-
HEI p. JlecHBl HUXKe ropojaa Tpounka U JOTUHEL p. MOUH B cpeAHEM TEUEHHH Y OCEIEeHUN
Tpounkoe u barsibuno. [l ck1oHOB 0anoK XapakTepeH YeTKui meperud mo OpoBke, UTO
oTim4aet 6aiku ot JomuH. Huke OpOBKH KpyTH3HA CKIOHOB Oanok konebuercs or 5 1o 7°,
BEIIIE OPOBKH NPOUCXOJUT BHINOTaKHBaHUE 10 1-2°.

Kak m3BecTHO, B OOJBIIMHCTBE COydacB OBpard pa3BUBAIOTCH Ha CKJIOHAX BBIMYKIOH
(hopMBIL, T7Ie TIPH NEPEXOJIE CBEPXY BHU3 OT 0OJIEE MOIOTHX YIacTKOB K 60mee KPyTHIM Macchl
CTeKaloIleH BOABI U CKOPOCTH €€ CTEKaHUSA MaKCHMalIbHEIL. IIpogoibpHble TpoduIn oBparos,
oOpasyrommxcs Ha TaKUX CKIOHAaX, CUIFHO OTIHYAIOTCS OT npoduis ckiona [10].

Taxum 0bpazom, I8 eCTECTBEHHOTO OBparooOpa3oBaHys ¢ TOUKH 3pEHHs YCIOBUH pe-
Tbeda (CpaBHUTENHHO BBIPOBHEHHBIN, ¢ HE3HAYNTEILHBIMH aMITUTY/JaMH BBICOT), a TAKXKe
COCTaBa MOACTUIAIOIIUX HOPOA (TPyAHOPa3MEBIBAEMBIE MOPEHHBIE CYTIIMHKY U TTHHBI) Ho-
ByI0 MOCKBY MOJKHO OTHECTH K TEPPHTOPHH, Ha KOTOPOU BEPOATHOCTH Pa3BUTHS OBPAaroB
CpaBHHTEIbHA HeBelWKa. KpoMe TOTo, HY)KHO YYHUTHIBATH M TOT (hakT, UTO pacloiaraeT-
¢4 OHa B JIECHOH 30HE, a IeCHAsl PACTUTEIbHOCTh YMEHBIIAET BEIHUUYUHY IMOBEPXHOCTHOIO
croka. OgHAKO, IPH AKTHBHOM OCBOCHUHU TEPPHUTOPHH, KOTJIa ONPOMETUHBO BBIpyOaroTcs
JIeca, B BEPXHHUX 3BEHBIX PYCIOBOM CETH B pe3yabTare pe3Koro yBeIHYeHUs MOAYIS CTOKa
SPO3UOHHAS U TPAHCIIOPTUPYIOIIAs CIIOCOOHOCTH OTOKA 3HAYNTENHHO Bo3pacTaeT [11], uro
BITOCJICCTBHH NPHBOAUT K 00Pa30BaHUIO HOBEIX OBParoB M BTOPUYHOH aKTUBU3AIUHU B YKE
CYIIECTBYIOITUX.

CoBpeMeHHAs1 0BPAKHOCTD

Jns BeIABIEHHS (POHOBOH 3a0BpaKHOCTH TeppuTOopuH HoBolt MOCKBEI OBLT MPOBEACH
aHaIM3 KPyTHOMAcIITaOHBIX KapT U KOCMHYECKHUX CHHMKOB, ITO KOTOPHIM YJIAIOCh IOITY-
YUTH XapaKTEPUCTUKHA COBPEMEHHOH OBPaKHOCTH (IyCTOTa U INIOTHOCTH). I'ycToTa 0Bpaxk-
HOM CeTU BBIYUCIANIACH, KAK OTHOIIEHUE CyMMapHOU JIMHBI BCEX OBparoB k miomaau Ho-
BOH MOCKBBI, a IIIOTHOCTh — OTHOIIEHHE KOTUYECTBA OBPAroB Kk ToH ke miomaau. CormacHo
IPOBEACHHBIM pacueTaM, HccaeayeMas TEPPUTOPHs B IIEIOM UMeeT CISAYIONUE CpeJHue
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Puc. 2. T'ycToTa OBpaXHOi ceTH (KM/KM?)
1-<0.02,2-0.021-0.1,3-0.11-0.5, 4 - 0.51-1, 5 —>1

HOKA3aTelId COBPEMEHHOTO OBPAKHOTO pacuneHenus: ryctora — 0,045 kM/kM?; IOTHOCTE —
0.09 en./km?. B cooTBeTCTBHM ¢ KiaccH(HKAIUEH 110 CTENEHH 3a0BPaXKEHHOCTH TEPPUTO-
puu [12], momydeHHBIE TaHHBIE XapakTepusyoT HoByo MockBy B o0mmemM xak crabo 3a0B-
PaXeHHYIO.

Ha cocTaBieHHBIX KapTax TyCTOTHl H IUTOTHOCTH OBPAXHOTO pacuieHeHus (puc. 2, 3)
XOPOIIO BUIHBI BapHallMd 3TUX MOKa3aTeled B Pa3HBIX YacTIX HUCCIeTyeMOH TeppUTOPUU:
HauboIee 3a0BpaKEHHON ABIseTCH ceBepHas YacTh HoBoit MOCKBBEI, BKITIOUAIOIIEH JTOTHHBI
pek ITaxpsl 1 JlecHBI; B I07KHOU 9acTH ¢ AOIHHOU p. Mdun, BIIoTh 10 rpaHunsl ¢ Kazyxc-
KoH 067aCcThIO OBpParoB NPaKTUIECKU He HAOIIONAeTCs, a BEPXHHUE 3BEHBA THApOrpaduiec-
KOW CEeTH MpeCTaBICHBI, INIaBHEIM 00pa3oM, TomuHaMy. [lokazaTenn rycToTsl U INIOTHOC-
TH A71s ceBepHOU "acTu HoBoll MOCKBEL, YCIOBHO OTrpaHHUYEHHON BogopazaenoM Ilaxpsl u
Moun, coctapasior 0.06 kM/kM? 1 0.1 ex./kM> COOTBETCTBEHHO, YTO TO3BONSAET OTHECTH €€
K TEPPUTOPUHU C YMEPEHHOH 0BpakHOCTHIO. HOXKHaA e 4acTh OTIHYaeTCa OUeHb HU3KUMHU
nokazarensamu TyctoTsl (0.01 km/kM?) n nmotnoctr (0.03 ex./km?) oBpaxHoii cetn. B ne-
oM I Oonbliel yacTu Teppuropun HoBolf MOCKBEI T'ycTOTa OBPaXHOTO PAacwWICHEHHS
me npespimaer 0.02 km/kM%, a maotHocTs — 0.1 ea./kM2, B TO BpeMA Kak MaKCHMAIbHEIE
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Puc. 3. TIIOTHOCTB OBPakHOM ceTH (e1/km?)
1-<0.1,2-0.011-0.5,3-0.51-1.0, 4-1.0-3.0, 5 ->3.0

XapaKTEPUCTUKH OBPAKHOCTH TATOTEIOT K 00JIACTAM, XapaKTepU3yIOIIUMCS cOueTaHHUEM Ha-
nboIpIUX 3HaYEHUH TTyOWH 6a3ucOB 3PO3UH U KPYTH3HBI CKIOHOB (CpeaHEe TEUCHHE PEK
Maxps1, Tecast u COCeHKH).

ITo MHEHHIO HEKOTOPHIX HcclenoBareie [13], oOpazoBanue HHEHHBIX HOPM B IEHT-
panbHOM YacTH Pycckoll paBHHHBI IPOUCXOAMIIO €IIE€ B MO3JHEM IIIEHCTOIEHE U TOJIONEHE
B CYr'y0O eCTECTBEHHBIX YCIOBUAX, 4 B TCUCHUE IMMOCIETHUX 3—4 THIC. JIET POCT OBPAroOB CBi-
3aH C aHTPOIIOTEHHBIM BMEIIATeNhLCTBOM. B HacTosIIee ke BpeMs B OONBIIMHCTBE OBPAroB
Ha BCel U3yuyaeMoH TeppUTOPHUH HET NPHU3HAKOB AKTHBHOCTH IPO3UH. DTO OBpParu, KOTOPHIE,
CyAs IO UX COBPEMEHHOMY COCTOSHHIO, YXKE€ HECKONBKO JECATKOB JIET Ha3aJ HAXOAHIUCH
Ha 3aBEpIIAONIECH CTaJuu CBOETO Pa3BUTHA, HO Ha Tomorpaduieckoi kapre M-6a 1:50000,
coctaBneHHOH B 1960-X TT., HEKOTOpBIE W3 HHUX OTMEYEHBI €Ie¢ KaK pacTylnue (pOpMEL.
B GonpImmHCTBE CIyYacB OBpard CBOUMH BEPIIWHAMHE JOCTHINIH BOJOPA3AEIBHEIX TOBEPX-
HOCTEH, T. €. y’Ke BBIpaboTanu cBoil moteHnuai. TeM He MeHee, TOKa OTHECTH HX K Oankam
MBI CYUTAEM Bps] IH OPaBUIbHBIM, HOTOMY YTO OHH COXPAHUIH XapaKTEPHYIO 11 OBParoB
V-00pazHyro GpopMy MONEepeyHOTO NPOGh U,
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AHTpONOTeHHAS AKTHBH3AIUA 0BPAroodpasoBaHus

B nacrosmee Bpems HoBas MockBa, cTaBlIas B 04HOYACKE YACThIO CTOIHIIBL, YXKE MOJ-
BEpracTcs HHTEHCUBHOMY XO3sAHCTBEHHOMY ocBOeHUIO. IIpaBaa, mo naHHbIM [enmapTaMeHnTa
3EMENBHBIX PECYPCOB CTOIHIBI, HECMOTPS HAa MTHOBEHHOE yBeIUUYeHHE TeppHuTopuu Moc-
KBBI OYTH B 2.5 pasa, imumb 3% HOBBIX Irormaneil (4 Teic. U3 148 Thic. ra) mpUHALICKAT
TOPOAY U IMPHUTOAHBI AMs 3acTpOKHU. OCTanbHbIE K€ 3eMIH OIPUMEPHO B PaBHBIX IPOHOP-
IUAX 3aHATHI JIECAMH HIH HAXOAATCS B YacTHOU coOcTBeHHOCTH. Celyac HET aKTHBHOE
ocBoeHne Tepputopuu B npenenax 15-20 km or MKAJ] (Kommynapka, Baryruaku, Moc-
KOBCKHH). 31€Ch BEAETCS CTPOUTEIHCTBO MHOTOATAKHBIX KUJIBIX OOBEKTOB H aIMUHHCTPA-
THBHO-IEIOBBIX IEHTPOB. B COOTBETCTBHH ¢ MITaHAMH MOCKOBCKUX BracTeld, B HoBoit Moc-
KBE TIPEANONAracTes CTPOUTETLCTBO 0KoIo 100 M. M2 HEBHKUMOCTH, YTO B KOMILIEKCE
€ IOBCEMECTHBIM aKTHBHBIM BO3BEJCHUEM KBAPTAIOB TayHXAyCOB, KOTTEIKHBIX TOCETIKOB U
IpoY. CBOJUT Ha HET PaHEE 3asgBICHHEIE MIIaHBI O CTPOUTENBCTBE IPUTOPOAa HOBOTO THIIA,
¢ OOJIBIIIMM KOJTUYIECTBOM PEKPEallHOHHBIX 30H U HU3KOILTOTHOH 3aCTPONKON cpenHe- U Ma-
JIOATAXKHBIM KUIBEM [ 14].

IMogo6HOE HHTEHCHBHOE CTPOUTENHCTBO B HoBOH MockBe HeM30€KHO NPHUBEACT K Ha-
PYLIEHUIO CIOXKUBIIETOCS OPHPOTHOTO PABHOBECHS, YTO B CBOIO OUEPEIb MOKET CIPOBOIIH-
pOBaTh aKTUBU3AIUIO yKE HEPACTYIIUX 3PO3UOHHEIX (POPM, a TAKKE MOABICHUE HOBBIX OB-
paros. IIpumMepoM aHTPOIOTEHHOTO BO3AEUCTBHUA, KOTOPOE MIPUBEIO K PA3BUTUIO TUHEHHOH
9PO3HH, MOXKET CIY’KUTh OBpAr, PacHOJIOKEHHBIA B HACEIEHHOM NyHKTe KpacHoe, KoTopbId
crout Ha p. CTpafaHp B MecTe BIajeHus ee B p. Ilaxpy.

Ero o6pazoBanue ObUTO CIPOBONHMPOBAHO HawyaBIIUMUCS okormo 10 Jer Hazax  mpo-
JOJDKAIOIIAMUCS TI0 CEel JIEHb aKTHBHBIMH CTPOHUTEIHHBIMU paboTaMH Ha KpymHOM 6anod-
HoM BogocOope. CTPOUTENHCTBO BeASTCS HA OBIBIIEH TEPPUTOPHH JoMa TBOpUecTBa “Moc-
¢uUIBEM”, KOTOpas 10 3TOTO HaXOAUIACh JUTHTEIHHOE BPEMS B 3a0pOIIEHHOM COCTOSHHH, a
TENeph 37€Ch BO3BOAUTCS OOIBINON TOCTHHUYIHBIA KOMIUIEKC, BKIIIOUAIOIUH TaKXKe COOPY-
JKE€HUE aKBamapKa.

VMeHHO ¢ HauanoM NPOU3BOACTBEHHOU AeATEIBHOCTH, IO CBHAETEILCTBAM MECTHBIX
JKUTETIEH, YeTKO CBA3aHO MOSBICHUE HOBOH OBpaXHOH (POPMEI B Iipeaenax 6aIoqHOro BOIO-
cbopa. CaM oBpar He UMeeT cBoeH COOCTBEHHOH IPKO BBHIPAXXECHHOH M YUTaeMOH B penbede
BonocOopHol nnomanu. Ilo kmaccudukanuu oBparos [15], ocHOBaHHON Ha CTCIICHHU AHT-
pOTIOTEHHON HAaTrPy3KH, JaHHBIH OBpar OTHOCUTCS K TEXHOTEHHBIM, TO €CTh 00pa3yonumMcs
1oJ AeHCTBHEM CTOKA MIPOMBIIITIEHHBIX BO IPU JI0ObIUE HCKOMIAEMBIX, CTPOUTENBHEIX pado-
Tax, cOPOCHBIX BOJ pa3HOTO Poja NPEeIPHATHH.

Opar umeer ATUHY OK0JIO 65 M. Ero ycThe BHIXOAHWT Ha KOHYC BBIHOCA 0alKH, KOTO-
pas mpuBsizaHa K noiMe p. Ilaxpsl. B BepImIMHHONA U cpeqHed dYacTax oBpar OYeHb y3KHH,
mupuHOoi He 6omee 0.5 M, K ycTheBol HacTH pacimupseTcs 10 4—-6 M. Imybuna B BepxHel
gactu coctaBnseT 0.5-1 M, Bo3pacras K ycTbio 10 2—3 M. Mopdoioruieckuii 06IUK roBo-
PHUT O TOM, 4TO 3TO — pacTyIuii Moono# opar (puc. 4). Ero ckinons! B BepxHel u cpenHei
JaCTAX UMEIOT (hOpMY ITOYTH BEPTHKAILHBIX OOPHIBOB, B IPHYCTHEBON YaCTH yroJl HAKIOHA
GOPTOB HECKOIBKO MIPEBBIIIAET YTOJ €CTECTBEHHOTO oTKoca. [IpogonpHbIii mpoduis oBpara
OTIHMYAETCs YETKOH BBIMYKIO-cTyTieHIaTol opmoii (puc. 5). BoicoTa BepmuHHOTO ycTyna
npocruraet 0.6 M; 06pa3zoBaHHe BBIpaKEHHBIX B IpoduiIe oBpara cTyneHeH, BBICOTa KOTOPBIX
He npesbimaet 0.5 M, 00ycIToBIEHO 0COOEHHOCTIMH CaMOTO Ipollecca OBPaKHOU 3pO3UH,
KOI/Ia Ha HaYaJIbHOM 3Talle Pa3BUTHUS B PYCJIE OBpara MoXeT HaOIoaaTses 1exas Cepus 3po-
3UOHHBIX YCTYIIOB, PETPECCUBHO CMEIIAIOIIUXCS BBEpX [7].

IMogo6nas popma mpogonsHOro MpohuiIs XapakTepHa I OBpara Ha NPOTSKEHHH BCe-
ro 2-3% BpeMEeHHOro NMepuoja €ro pa3BUTHUA, KOIMa 3HAYUTENBHBIA YKIOH pycia ompenae-
Js€T HHTEHCUBHOCTD 3PO3UOHHON NeATEIbHOCTH. 3 4eThIpex cTaaull, BEACIAEMBIX B pa3-
BUTHUH OBparos [ 16, 17], uccieayemslii oBpar, pacnoiaraonmiics Ha 6aJo9HOM BogocOope,
OTHOCHTCS KO BTOPOH CTaguH, KOI/a IMPOUCXOAUT WHTCHCHBHBIM POCT JUTMHBI U TTyOWHEL.
IIponomxeHHe CTPOUTENBCTBRA, 4 TAKKE YCHIEHUE €CTECTBEHHOIO CTOKA, IEPEXBAYEHHOTO €
6amouHOro BogocOopa, BEJET K TOMY, UTO CIeAyeT OXKUAATh JaTbHEHINNHA pocT oBpara.
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Puc. 4. Pactymuii ospar B foiause p. [laxpsr
(doro H.M. Muxaiiinosoii)
A — BepxoBbs oBpara, b — ycTeeBas gacTb oBpara

H,m Ha Tteppuropum cra-
101.0 - po#i MoCKBHI 3a(hUKCHPO-
100.0 - BaHO HECKOINBKO CIy4a-

€B, KOIJla CTPOHUTEILCTBO
99.0 1 B IIpenernax CKIOHOBBIX
98.0 BOJOCOOPOB TIPHBENO K
97.0 - BTOPUYHOH  aKTHBH3AIHH

TUHEWHOH 5po3uu B OBpa-
96.0 rax. OnauM u3 Hambonee
95.0 SPKUX OPUMEPOB ABIACT-

(3

94.0 cs 3aka3HuK “Kpwlnarckue

XomMeI”, TAEC HAXOOATCS

93.0 1 TPU JPEBHUE OBPa’KHBIE
92.0 1 CHCTEMBI. Crpourenbe-
91.0 . TBO JKHJIBIX OOBCKTOB HA

U U U 1 1 1

00 100 200 300 400 500 600 L,v HUX BogocOOpax NPHBETO
K HapylIeHHI® YCIOBUU
thopmMupoBaHUs CTOKa,
4TO B CBOIO OYepeab CIpPO-
BOIIUPOBAIIO POCT HOBBIX OTBEPIIKOB H JOHHBIX BPE30B B oBparax. K Tomy ke cUTyanuio
yCyTryOnseT HEYOBIETBOPUTENHHOE (hYHKIIMOHHPOBAHNE BOJTOCOPOCHBIX CUCTEM, KOTOPEIE
B OOJNILIIMHCTBE CITyYacB OKAa3bIBAIOTCS 3AIIOJIHCHHBIMH Pa3IHYHBEIM MYyCOPOM. AKTHBHOE
Pa3BUTHE TUHEHHON 3PO3HH B APEBHUX OBPAXKHBIX CHCTEMAX YIpOXKaeT pa3pylleHHEM BeIo-
TPacchl, IPOI0KEeHHOH no TeppuTopun KpblraTckoro 3aka3Huka [18].

Puc. 5. llpogonbuslii npoduias oBpara B goiuHe p. [Taxpsr

BriBoanl

Taxum o6pazom, Teppuropus HoBoit MOCKBEI BCIEACTBHE CBOUX NPUPOIHBIX YCIOBHH
B IIEJIOM SBIISIETCS HEOBPAroonacHoH, HO AU epeHTUPOBAaHHON 11O TOTEHITHATY BOZHUKHO-
BEHHs U Pa3BUTUSA HOBBIX, IPEUMYIIECTBEHHO, TEXHOTEHHBIX OBparoB. PacueTsl mokasare-
el COBPEMEHHOH OBPaXHOCTH U COCTABIEHUE KAPT I'YCTOTHI U INIOTHOCTH OBPAXKHOM CETH
10 KPYIMHOMACIITA0OHBIM TONOTPaUIECKUM KapTaM M KOCMHYECKHM CHHUMKaM ITO3BOJIUIH
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onpeaeTuTh ¢1adyio 3a0BpaxkeHHOCTs HoBo# MockBbl. OgHAKO TpH aKTUBHOH aHTPOMO-
TCHHOU HATPY3Ke U HEPAI[HOHATTEHOM HCIIOTh30BAHUHU CYIICCTBYIONIHX OBPAKHO-0aTOUHBIX
CHCTEM 3Ta TEPPUTOPHUS, 0OCOOCHHO B ¢¢ CCBCPHOMN YACTH, HETOCPEACTBCHHO TPUMBIKAIOICH
kK MKAJI, MOXET CTaTh 04aroM aKTHUBU3AIlUU JUHEHHBIX TPOLECCOB.
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IMocrynuna B pegaknuro 25.02.2014

ASSESSMENT OF GULLY NETWORK CURRENT STATE
IN THE NEW MOSCOW AREA

T.S. DAYKOVSKAYA
Summary

The New Moscow territory has low gully network density: 0.045 km/km?, number of gullies per unit area —
0.09 gullies/km?. The local natural conditions — dominance of flat or gradually sloping surfaces, low topographic
range, dominance of relatively resistant glacial boulder clays on the surface, large percentage of forested areas —
are unfavorable for linear erosion activity. Schemes of gully network density and number of gullies per unit area
based on detailed topographic maps and satellite images have shown that the northern part of the New Moscow
area has largest degree of gully network development, due to a combination of factors including largest topographic
ranges and steepest slopes of some river valleys (mainly along the middle reaches of the Pahra and Desna Rivers).
At present, the New Moscow area becomes intensively altered by growing human activities associated with its new
development. There are already some examples of reactivation of the existing gullies and formation of new ones as
aresult of uncontrolled anthropogenic activities and unsustainable land use within the existing gully-balka systems
in the study area.
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