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Annomayus. ®rarMaHoM COBPEMEHHOU reorpadyu BBICTYIACT MOJICTHPOBAHUE T€0-
rpadUUecKux CHCTEM M IIPOIECCOB UX (yHKIIMOHUPOBAHNUS, Oa3UpyIomeecs: Ha OTPOMHBIX
6a3ax JaHHBIX U AITOPUTMAX MHOTOMEPHOTO KOMITBIOTEPHOTO MOJIETMPOBAHHS TIOBEICHHS
CJIOXKHBIX MHOTOCBSI3HBIX cucTeM. CaM mporecc MOIeTMPOBaHus 0a3upyeTcss Ha MOIIHOM
armapare MaTeMaTHYecKoro aHajli3a U CTaTUCTHYECKOH 00paboTKN 0a30BBIX MapaMeTpoB
00BEKTOB, HA OCHOBE KOTOPBIX IIPOM3BOAUTCS MOCTPOCHHE MMHUTAIMOHHBIX MOJIETeH HX
(YHKIMOHMPOBAHHS U Pa3BUTHA. PeuHoill OacceifH sBISeTCS caMbIM PacIpOCTPaHEHHBIM
Ha MOBEPXHOCTH CYIIH NMPUPOIAHBIM OOBEKTOM, 0OJIaJArOLIMii OTYETIMBO BBIPAKEHHBIMH
IpaHULIaMH, CTPYKTYPHOIl OpraHu3anueii, nepapxuei, OTHOCHTEIbHON 3aMKHYTOCTBIO O~
TOKOB BeI[eCTBa M SHepruu. IIpu ommcanum cTpyKTypsl BogocOopHOro OacceitHa pedHoit
CHCTEMBI TPAAUIIMOHHO IPHMEHSIOTCS MOPSAKOBEIE Kiaccudukanuu. [lopsiakosas knaccu-
(uKanys BOIOTOKOB 0a3MpyeTcss Ha OCHOBOIOJATAlOIIEM CBOWCTBE PEYHBIX MOTOKOB 00-
Pa30BBIBATh MPYU HOCIIEOBATEIBHOM CIMSHUU APEBOBUIHYIO CTPYKTYPY CO CTYHEHYAThIM
HapacTaHUEM OCHOBHBIX apaMeTpoB cucTeMbl. CTaOMIBHOCTD CTPYKTYPHI IIPH 3TOM HOJI-
Jep’KUBAETCS HEIIPEPBIBHOM AESATEIFHOCTHIO MOIIHBIX TOTOKOB BemiecTsa u sHepruu. 1n-
poKoe IpUMEHEHHE TOMyYriIa HUCXOIast mopsiakoBas kinaccudukanus P. Xoptona [7], B
OCHOBY KOTOPO JICTJIO HOJIOKEHUE O TOM, YTO HEPa3BETBICHHBIE AJIEMEHTaPHbBIC BOIOTOKH
CXOIHBI B Pa3HBIX YCIOBHSAX U JIOJDKHBI MMETh HaMMEHbIINI 1-if mopsmok, oOpasys npu
CIUSTHUY BOZOTOK 2-TO HOPSAKA, B TO BpeMs KaK BOJOTOKH 2-TO MOPS/Ka 00pa3yloT BOAOT-
OK 3-10 mopsiAKa U T. 1. Takke XOPTOHOM, Ha OCHOBE aHAJIN3a CTPYKTYPBI PEUHBIX CETEeH
ux 6acceifHOB OBbLIN NMPEUI0KEHBI 3aKOHBI COOTHOIICHHST OCHOBHBIX XapaKTEPUCTHK BOJIOT-
OKOB pa3HBIX MOpsAKOB. [To3Hee nopsiakoBast kiaccudukanys Xoprona 6suta qopaboTaHa
CrpanepoMm [6], KOTOPBIH HCKITIOUMII TIOHATHE «IJIABHOW PEKM», KOTOpas Ha BCEM CBOEM
MIPOTSDKEHNH MMEET MaKCUMANIBHBIA MOPSIOK, XOTSI CTPYKTYPHO COCTOMT M3 MHOXKECTBA
Pa3HONOPSIKOBBIX CEIMEHTOB. JlaHHbIE KiacCH(HUKALUK celyac MPUHATO PacCMaTpPUBATh
B €IMHOM KOHTEKCTe Kak Kiaccudukammio Xoprona-Crpanepa. Eme B XIX Beke ObuT BBI-
CKa3aH Te3UC O TOM, YTO BOJOPA3JEIbl U TaJbBETU SIBIIOTCS INIABHBIMH CTPYKTYPHBIMH
JTUHASAMH penbeda U HaXOOATCS B TECHOW B3aMMOCBS3H [2], OmpeAessis pacrpeeiieHue
MOTOKOB BELIECTBa M dHEPruu B BomocOopHOM Oacceitne. C ucmonb3oBaHueM Kiaccudu-
Kaluu BoJOTOKOB XoproHa-Crpanepa NpeayioKeH NPHHIUI KiIacCHu(UKAIMK BOIOpa3ie-
noB. Ha ocHOBe aBTOpcKoi MeTomuKu 00padoTku mudpoBsix Moneneit penbeda (LIMP) ¢
ncronab3oBaHueM HHCTpyMeHTOB ['MIC 6bUTO anmpoOHpOBaHO HCIIOTH30BAaHUE MOPSIKOBBIX
XapaKTEepPUCTUK BOAOPA3/EIOB Ul MONyYEeHHUs JeTaNnbHOM MHPOpPMAIMU O BapHaIUIX OC-
HOBHBIX XapaKTePHCTHK OJHOMOPSAKOBBIX JIEMEHTOB PEYHOM CETH B 3aBUCHMOCTH OT HO-
psinka Bomopas/ena B Ipesenax dacceiiHa peku YcCypH.
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Kuiouesvle crnosa: pedHasi ceTb, MOPSAKOBas KIACCH(PUKAIMS BOJOTOKOB, TTOPSIIKO-
Bas KJlacCH(UKALUs BOIOPA3IEIOB, CTPYKTYPHO-THAPOrpadUuecKuii aHaius, HudpoBbie
MoJIeTH perbeda.

DIFFERENTIATED ACCOUNTING
OF THE GEOMORPHOLOGICAL CONDITIONS
OF THE RIVER BASIN USING
THE ORDER CHARACTERISTICS OF WATERSHEDS

Shekman E.A.
Pacific Geographical Institute FEB RAS, Viadivostok

Annotation. The flagship of modern geography is the modeling of geographical sys-
tems and the processes of their functioning, based on huge databases and algorithms for
multidimensional computer modeling of the behavior of complex multiply connected sys-
tems. The modeling process itself is based on a powerful apparatus for mathematical analy-
sis and statistical processing of the basic parameters of objects, based on which simulation
models of their functioning and development are built. The river basin is the most wide-
spread natural object on the land surface, which has distinct boundaries, structural organiza-
tion, hierarchy, and relative isolation of matter and energy flows. In describing the structure
of the catchment of a river system, ordinal classifications are traditionally applied. The
ordinal classification of watercourses is based on the fundamental property of river flows to
form a tree structure with successive merging with a stepwise increase in the main param-
eters of the system. The stability of the structure is supported by the continuous activity of
powerful flows of matter and energy. The descending ordinal classification of R. Horton [7]
was widely used, which was based on the proposition that unbranched elementary water-
courses are similar under different conditions and should have the smallest 1st order, form-
ing second order watercourses at the time how 2nd order watercourses form a 3rd order
watercourse, etc. Also, Horton, based on an analysis of the structure of river networks and
their basins, proposed the laws of correlation of the main characteristics of watercourses of
different orders. Later, the Horton ordinal classification was finalized by A. Straler [6], who
excluded the concept of the “main river”, which along its entire length has the maximum
order, although it structurally consists of many different-order segments. Classification data
is now considered to be considered in a single context as the Horton-Strahler classifica-
tion. As early as the 19th century, the thesis was expressed that watersheds and thalwegs
are the main structural lines of the relief and are closely interconnected [2], determining
the distribution of matter and energy flows in the catchment. Using the classification of
Horton-Strahler watercourses, the principle of the classification of watersheds is proposed.
Based on the author’s methodology for processing digital elevation models (DEM) using
GIS tools, the use of ordinal characteristics of watersheds was tested to obtain detailed
information on variations of the main characteristics of single-order elements of the river
network depending on the order of the watershed within the Ussuri River Basin.
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MonenmupoBanue peunoit cetu cpeactBamu ['MIC Ha 6a3e mudpoBBIX
moneneit penbeda (LIMP) smisieTcs ctanmapTHONW 3amadelt W Hambosee
MIPOCTO peanmu3yeTcsl MyTeM 3aJaHus IMOPOTOBOH TUIOMIATH BOJOCOOpHO-
ro OacceifHa, CBBIIIE 3HAUEHUS KOTOPOH 00pa3ylOTCsl MEPBUYHBIE BOAOT-
oku. IlocTpoeHne BOmoOpa3AenoB MpH 3TOM OTCYTCTBYET B CTaHIAPTHOM
nHacTpymenTapun ['YIC, Habop MHCTPYMEHTOB KOTOPBIX OTPAHUYIHBAETCS
MpOIeAypaMu TIOCTPOCHUS BOJOCOOPHBIX 0ACCEHHOB MM YK€ WX TPAHMIL
IMyTeM KOHBEPTallM¥ B MOJHWTOHAJBHBIE, 4 3aT€M B JIMHEWHBIE OOBEKTHI.
[Ipu HEOOXOAMMOCTH XK€ TIOCTPOUTH CETh BOJOPA3AEIOB, 3a9aCTYIO0 OTIH-
paroTcsa Ha mpouexypy MHBepTUpoBaHud 3HaueHu [IMP u moBropeHus
BCETO allTOpUTMa MOCTPOCHHUS PEYHON CETH, HO YK€ MOJENHPYS TaKUM
croco6oM BoAopasnenbl. B oTmame ot pedHoi ceTH BOmopasaenbl He 00-
JIAAAf0T CTPOTOH YHOPSAOUYEHHOCTRIO, B PE3YIIBTATe Yero pe3ynbTar Mpe-
CTaBIIIET COOOW TOCTATOYHO XaOTHYHO PACIIONOKEHHYIO OECCHUCTEMHYIO
CEeTh JIMHUI BOJIOPA3/IENOB.

Crnabas MeToamdeckas mpopaboTka JAaHHOTO BOIIpOca CBs3aHa, Tpe-
JKJI€ BCET0, C OTCYTCTBHMEM Ha JaHHBIH MOMEHT (hyHIaMeHTa IS IIHPOKO-
IO TEOPETUYECKOTO M MPAKTHYECKOTO MPUMEHEHHs TAHHBIX O CTPYKType
BozopaznenoB. Onucanue CTPYKTYPbl BOIOPA3eNioB, UX Kiaccupukamus
W ApyTHE MOCTPOEHUs Ha nx 0ase JerTu B OCHOBY IIKOJIBI CTPYKTYpPHOU
mopdomerpuu [1], pazpadorasmieit MOphHOMETpHIECKII METOI IMTONCKOB
TEKTOHUYECKUX CTPYKTYP, KOTOPBIA TOTYYHII MPU3HAHKE Y TE€0JIOTOB, Te-
oMmopdooroB U reorpadoB. MeTogoI0THIeCKre MprueMbl MOppoMeTpH-
YeCKOTO aHalm3a, npemtokenusie B.I1. dumocodosriM, OaznpoBaBIImecs
Ha MaccoBOi 00paboTke Tomorpaduueckoro Mareprajia, B JalbHEHIIIEM
YCIENTHO TpaHC(HOPMHUPOBAIHACH U 1T 00paboTku [IMP.

Jpyroii cnaboif cTOpOHOM MTaHHOTO BOMPOCA SBISIETCS OTCYTCTBHE
JIOTUYECKOH 00OCHOBaHHOCTH TIOAXOAA K TIOPSIIKOBOW KITaCCHU(UKAIIH
JUHUHA BOJOPA3/IeTIOB, KOT/Ia MOPSIIKA BOAOPA3IETIOB M BOJOTOKOB Ha3Ha-
YaroTCsl HE3aBHCHMO JIpYyT OT Apyra MPH OYEBHUIHOM HAIUYHUU CTPOTOU
B3aMIMOCBSI3H U COMTOTYMHEHHOCTH.

[Tpu xnaccuuranyy BOTOPas3aeioB CTOUT HCXOIUTH U3 HEOOXOINMO-
CTH B3aMMOCBSI3H TMOPSIKOBBIX XapaKTepUCTHK. B mr000M anemMeHTapHOM
pevYHOM OacceifHe Bomopas/ien M BOJOTOK OOBEAMHSIET 00IIee HalpaBie-
HHE TIOTOKOB BEIIECTBA M DHEPTHH K 3aMBIKAIOIIEMY CTBOPY, TAKUM 00pa-
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30M, BUAMTCSI BOSMOXKHBIM pa3paloTKa KiacCH(UKAIMS BOIOPA3IEIOB B
paMKax eIMHOW MOPSIKOBOW KOHLENLWH C PEYHON CEThI0, OCHOBHIBASICH
Ha MYTH CTOKa C BOJAOpa3lesia J0 3aMBIKAIOLIEro CTBOpa MO BOIOTOKaM
pasHbIX mopsaKoB. Ilpu cyMMHpOBaHMH pacTPOBBIX MO3aMK BOJOpa3.e-
JIOB MTPOMCXOJUT UACHTU(PUKALIUS TTOPSIKOBON MOCIEAO0BATENbHOCTH CTO-
ka. Hampumep, nmocienoBarenbHOCTD Ui yyacTKa BoJopasaena dacceiina
peKHU mATOro mopsiaka B Buie XS5 — x4 — x3 — x2 — x1 wim 54321 Oynet
03Ha4aTh, YTO ITO YUACTOK BOJOPA3aeiia MATOTo MOPAIKa, CTOK C KOTOPOTO
MPOXOIUT Yepe3 Bce BO3MOXKHBIC MOPSIKA PEYHOM CeTH AaHHOTO Oacceii-
Ha, Wi ke X5 —x0 —x0 —x2 —x1 wim 50021, Oyaet o3HauaTh, 4TO 3TO y4a-
CTOK BOZOpa3fesia BTOPOrO MOPAIKa, CTOK C KOTOPOTO OCYIIECTBIISETCS,
MUHYS BOIOTOKH 3 1 4 MOPSAKOB, B INIABHYIO PEKy MATOro nopsiaka. Takum
o0pazoM, obecrieunBaeTcsi 000CHOBAaHHOE COOTBETCTBHE CTPYKTYPHI U TO-
PSAKOBO# Kiaccu(UKaMU peYHON CETH U BOAOPA3IeIIOB.

I'maBHOH 3ajmayeil NMpWU MOICIMPOBAHUU CTPYKTYPHBIX BIIEMEHTOB
peuHoro OacceifHa ABJsIETCS KOPPEKTHOE 3aJaHHE YCIOBHUH WX BBIIEIE-
Husl. CoBpeMeHHbBIE MTOAXOABI K MOJEIUPOBAHUIO THIPOTpaduiIecKoii ceTn
cpeactBamu [ IC onmparorcst Ha 00paboTKy nu(pOBBIX Mozeel penbeda
(IMP) c npumMeHeHHEM pa3IMYHOTO poJa MHIAEKCOB, UCTIONb3YEMBIX IS
napamMeTpHU3alyy YCIOBHI CYIIECTBOBAHHUS IIOCTOSIHHOTO BOJIOTOKA Ha OC-
HOBe pa3HbIX KpuTepues. Lllnpokoe mpuMeHEeHNE MOTYYUIIO UCTIONB30Ba-
HHUE 33aHus IOPOTOBO TTOMIaTU BOAOCOOpa, UCXOAS U3 IMIHPHUIECKON
3aBHCHUMOCTH MEXY IUIOMIAIbI0 BOZOCOOPa M aKKYMYJIHPYEMBIM CTOKOM.
Takoke HCTIOAB3YIOTCS U Ipyrue, 0oJiee CI0KHBIE HHAEKCHI, ONIEPUPYIOIIUE
JOTIOJTHUTENFHBIME MOP(QOMETPHYECKUMH M JIUTOIOTHYECKHMHU XapaKTe-
PUCTHKaMH.

ITocTtpoeHue ceTH BOAOPA3AEOB B JAaHHOH CUTYyallMH SIBISIETCS CO-
NPSOKCHHOW 3a/aueil, KOPPEKTHOCTh BBIMOJIHEHHS KOTOPOW TMOTHOCTBIO
3aBHCHUT OT BO3MOXKHOCTH KOPPEKTHOH peann3aludl MOIESIUPOBAHUS TH-
JIporpapuieckoil ceTu.

B kauecTBe METOAMYECKOH OCHOBBI JJIsl MOJICTTMPOBAHUs B JAHHOW pa-
00Te CITYyKHUT HCIIOIb30BAHNE «KOMIUIEKCHOTO YHEPTeTUYECKOTO HHICKCa
(Complex Energy Index, CEI) [4], koTopblif ipeacTaBisieT coOoi GyHK-
LUIO OT KIIMMAaTHYECKOTO CTOKa U MOP(OMETPUUECKHUX YCIOBHUH penbeda
B Ka)KAOH Touke OacceiiHa, obecneunBasi, TAKUM 00pa3oM, HE3aBUCHMYIO
napamMeTpHu3annio reoMOpGOIOTHIECKHX U THAPOKINMATHYECKUX YCIIO-
BUH (QopMHUpOBaHUS peyHOH ceTH [3]. YdYeT reoslorHuecKkux W JUTOJO-
THYECKUX YCIOBHH OCYIIECTBISETCS IMyTeM KaJIMOPOBKH ONTHMAIBHOTO
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noporosoro 3HadeHusa uuaexkca CEl, nocturas MakCMMaJbHOTO COOTBET-
CTBHS C peaNbHON PEYHOH CEThIO, MTOMYYEHHOH IyTeM PYYHOU OLU(PPOBKH
o TonorpadguyecKkuM KapTaMm MaciuTada, CoOnocTaBUMOro ¢ pa3pereHneM
ucnonbzyemont LIMP.

E',oc A(P-ET)Az, (1)

rae Al, — IJIONIA/lb BOJOCOOpa B TOUKE i, Azl. — JIOKaJIbHBIN YKIIOH, P-ET —
KJIMMaTU4eCKUI CTOK

[TomyueHHast Moienb BBICTYNAe€T OCHOBOM AJISl MMOCTPOEHUS OTAEIb-
HBIX PacTPOBBIX MO3aMK I'PAaHHI] BOAOCOOPOB PEK pa3HBIX MOPSIKOB.

OTtcyTcTBUE eAMHO00pa3ys B MOAX0AaX K MOIEIMPOBAHUIO CETH BO-
JOpa3aenoB NOTpedoBasio pa3paboTKU CIIEHaIbHOTO allTOpUTMa, o0ecte-
YHBAIOLIETO BO3MOXXHOCTh Ha OCHOBE MO3aMKH YaCTHBIX BOJOCOOPHBIX
0acceifHOB pa3HBIX MOPSIKOB MPOU3BOANTE BBIICICHUE TPAHMIL] YACTHBIX
BOJOCOOPOB KaXKI0T0 MOPS/IKA, C UX TOCIEAYIOMINM HaJOKEHHEM H Kilac-
cU(UKAIMCH B MOJTHOU YBSI3KE C MOPSIKOBON CTPYKTYPOU PEUHOMN CETH.

Mertononorudeckue NpueMsl i MOCTPOEHUsI pedHoit cetu [4] u Bo-
nopasaenoB [5] ObUTM yCHENIHO MPUMEHEHBI U allpoOWpOBaHbl U psiia
MaibixX (10 6 Thic. kM%) U cpeqHuX (10 20 ThIC. KM?) MO IUIOMIAIH PEYHBIX
OacceitnoB tora Jlanenero Bocroka Poccnu ¢ mmpokum cnekrpom (uzu-
KO-TeorpaMuecKux yCcIoBUi.

ITo XopToHy mpeamnonaraercs, YT0 peKH OJMHAKOBBIX MOPSAKOB UMe-
IOT CXOAHBIE MOP(OMETPUUECKHE XapaKTEPUCTUKH, TIPH 3TOM, HCXOAS U3
HEOJHOPOAHOCTH YCIIOBHH B MpeJiesiaX BOZOCOOPHBIX OacceiiHOB, BUIUT-
Cs BIIOJIHE JIOTMYHBIM IIPEIONI0KEHNE, YTO 3JIEMEHTApHBINH BOJOTOK 1-ro
MOpsi/IKa, PacloIOKEHHBIH OJIM3 TIIaBHOTO BOIOpa3zena, JODKEH UMETh
OTJINYHBIE XapaKTEPUCTUKHU OT BOJOTOKAa 1-ro mopsjka, BNaJarolliero B
[JIaBHYIO peKy Onu3 ycThbs. [ MpoBEepKH JaHHOTO MPEATION0KEH ST ObLTH
CMOJICNIMPOBaHbI CETH BOJOTOKOB M BOAOPAa3enoB i OacceliHa p. Yccy-
PH C 3aMBIKAIOIINM CTBOpOM Toc. KupoBckwii.

B tabnuue 1 mpuBeneHBI CpeAHUE XapaKTEPUCTUKH BOAOTOKOB 1-TO
nopsiaka. Kak MokHO BUIETh U3 TaONMHLBI 2, B 3aBUCHMOCTH OT MOPSIIKa
COOTBETCTBYIOILIETO BOAOPA3/ENa JaHHBIE XapaKTEPUCTUKH MOTYT HCIIBI-
TBHIBAaTh CYIIECTBEHHbIE BapHalui. CTeneHb 3aKOHOMEPHOCTH U3MEHEHUH
C BO3pacTaHMEM MOpsiiKa BOJOpa3ziesia BO MHOTOM 3aBHCHUT OT OAHOPOJI-
HOCTH M OPTaHUYHOCTH pa3BUTHUs OacceliHa B menom. s OacceliHa Yc-
cypu Ha 5-6 mopsAKax BOAOPa3AeNioB HaOmomaeTcs HapylleHHe oO0Iei
TEHJICHIIMM M3MEHEHUS psijia XapaKTePUCTUK B pe3yJbTare 100aBIeHHS K
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MAaCCHUBY JAaHHBIX PE3YJIbTATOB MOACINPOBAHUA 10 6aCCCﬁHy BHa,[[aIOH_ICI\/'I
B HEC P. ApCCHBeBKa, KOTOpasd CYHICCTBEHHO OTIMYACTCA IO CTPYKTYpPEC
1 XapaKTCpy pasBUTHA CETHU BOAOTOKOB. HpI/I 9TOM MOXHO T'OBOPUTH 00
06H_Ief/’l TCHACHIIUU K HApaCTaHNIO YKJIIOHOB BOAOTOKOB 1 cpe):[HeIZ BBICOTBI
HUX 9YaCTHBIX BO,I[OC60pOB C HapaCTaHUEM IMOpsAAKa BOAOpa3aeaa. Cpe;[HHe
mIomaan 94aCTHBIX BOI[OC60pOB HaO60pOT IIOHMIKAKOTCA.

Tab6numa 1

CpeaHue XapaKTepHCTHKH
BOJ0TOKOB 1-ro nopsiaka dacceiina p. Yecypu

Yucno BOJOTOKOB 8198
JlnHa BogoToka (M) 1076
IInomanp Gacceitna (km?) 1,67
YKJI0H BOIOTOKA (M/KM) 16,47
YkJ10H Booc6opa (M/KM) 23,84
Bricora Bogocbopa (M) 642,8

Tabnuma 2

CpenHue XxapaKTepHUCTHKH BOIOTOKOB 1-ro mopsiaka facceiina p. Yecypu
B 3aBHCHMOCTH OT IOPSI/IKA COOTBETCTBYIOLEr0 M BOIOpa3jiea.

Iopsnox Bogopasaena 1 2 3 4 5 6 7 8
Yucio BOAOTOKOB 2287 | 2032 | 1515 | 981 | 419 | 746 81 137
HnuHa BonOTOKA (M) 1356 | 1046 | 912 | 838 | 979 | 1021 | 908 | 1051

Inowayp Gacceiina (kM*) | 1,98 | 1,69 | 1,46 | 1,33 | 1,67 | 1,6 | 1,42 | 1,7
YKiI0H BofoTOKa (M/KM) | 14,32 | 15,83 | 18,24 | 19,34 | 16,07 | 17,72 | 18,75 | 15,06
VKsioH BofocOopa (M/kM) | 23,26 | 23,13 | 24,53 | 25,40 | 22,40 | 24,90 | 24,13 | 23,82
Beicora Bogocbopa (m) 559,7 | 594,4 | 655,0 | 739,7 | 700,5 | 775,1 | 864,4 | 890,5

JlaHHBIN TIpUMEp IEMOHCTPHPYET MEPCIEKTUBHOCTh MCIIOIb30BaAHUSI
MOPSIKOBBIX XapaKTEPUCTUK BOAOPA3AEIIOB JUJIsl BOJOTOKOB Pa3HBIX MO-
PSIKOB JIst O0Jiee JeTanbHOTO OMUCAHUS CTPYKTYPHOM opraHu3anuu 6ac-
CeifHa 1 MacCOBOTO MOMYYCHHUS CTATHCTHYSCKUX JaHHbIX.

Hccneoosanue evinonneno npu gunancosoii noodepoicke PDODU
(npoexm Nel9-05-00353)

Jlureparypa

1. ®unocodos B.IT. OcHOBEI MOPHOMETPHYESCKOTO METO/Id HOMCKOB TEKTOHMYECKHX
crpykryp. CapatoB: M3a-Bo CaparoBckoro yH-Ta, 1975. 232 c.

157



2. Cayley A. On contour and slope lines // Edinburg and Dublin Philosophical Maga-
zine and Journal of Science. 1859. Vol. 18. Ne 4. P. 264-268.

3. Gartsman B.I. Analysis of geomorphological conditions for primary streams for-
mation using digital elevation models / Geography and Natural Resources. 2013. Vol. 34.
No 1. P. 69-78.

4. Gartsman B.I., Shekman E.A. Potential of river network modeling based on GIS
technologies and digital elevation model // Russian Meteorology and Hydrology. 2016.
Vol. 41. Ne 1. P. 63-71.

5. Gartsman B.I., Shekman E.A., Lee K.T. Order classification of river watershed
divides based on processing digital elevation models // Geography and Natural Resources.
2016. Vol. 37. Ne 4. P. 362-370.

6. Strahler A.N. Hypsometric (area-altitude) analysis of erosional topography // Geol.
Soc. Am. Bull. 1952. Vol. 63. P. 1117-1142.

7. Horton R.E. Erosional Development of Streams and their Drainage Basins:
Hydrophysical Approach to Quantitative Morphology // Geol. Soc. Amer. Bull. 1945. Ne.
56. P. 275-370.

References

1. Filosofov V.P. Osnovy morfometricheskogo metoda poiskov tektonicheskih struktur
[Fundamentals of the morphometric parameter of the search for tectonic structures].
Saratov, Saratov Univ. Publ., 1975. 232 p. [in Russian].

2. Cayley A. On contour and slope lines. Edinburg and Dublin Philosophical
Magazine and Journal of Science, 1859, vol. 18, no. 4, pp. 264-268.

3. Gartsman B.I. Analysis of geomorphological conditions for primary streams
formation using digital elevation models. Geography and Natural Resources, 2013, vol.
34, no. 1, pp. 69-78.

4. Gartsman B.I., Shekman E.A. Potential of river network modeling based on GIS
technologies and digital elevation model. Russian Meteorology and Hydrology, 2016,
vol. 41, no. 1, pp. 63-71.

5. Gartsman B.I., Shekman E.A., Lee K.T. Order classification of river watershed
divides based on processing digital elevation models. Geography and Natural Resources,
2016, vol. 37, no. 4, pp. 362-370.

6. Strahler A.N. Hypsometric (area-altitude) analysis of erosional topography. Geol.
Soc. Am. Bull., 1952, vol. 63, pp. 1117-1142.

7. Horton R.E. Erosional Development of Streams and their Drainage Basins:
Hydrophysical Approach to Quantitative Morphology. Geol. Soc. Amer. Bull., 1945, no.
56, pp. 275-370.

158



