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AHHoTanusa. AkmyaasHocme, Pesbed AB/IsAETCA OCHOBOH A1 JIAaHAWAPTHBIX, JaHAAPTHO-reOXMMHYECKUX, I0YBEHHBIX,
reoGOTAaHUYECKUX U JIPYTUX BUJOB HcCaeloBaHUH. IJesb, OnieHKa 3p03MOHHON onacHOCTH pesibeda EBpeiickoll aBTOHOMHOM
obJsiactu. 06sekm. Penbed EBpelickoll aBTOHOMHOM o6s1acTi. Memodsl. OneHKa pesnbeda NpoU3BOAUIAC, HA OCHOBE LU G-
poBbix Mogesield SRTM c pasMepoM sdeiiku pactpa 90x90 m. [IpousBesieHO 06'beIUHEHNE HECKOIBKHUX CHUMKOB B OZUH C
MOCJIeYIOINM KaJ[pUpOBaHHEM UTOIOBOTO CJI0S 110 MacKe /sl BblZieJIeHHsI paiioHa HccsiefoBaHus. [l pacuéTa KOMIJIEeKC-
HOTO MOp}OMEeTPHUYECKOro MoKa3aTesss U OLleHKW 3PO3MOHHOW OMACHOCTH pesibeda CO3/aH BEKTOPHBIM IMOJMTOHATBHBIN
cI0¥ ¢ pa3MepoM suerku 1x1 kM. HemocpezcTBeHHO M3 1udpoBoi Mosenu pesnbeda M3BJIeYeHbl MeJJMaHHble 3HAYEHUS
YKJIOHOB ITOBEPXHOCTEH, 3KCIMO3ULUH CKJIOHOB, MAaKCUMa/JIbHOW 1 MHHUMaJIbHOW abCOJIIOTHON BBICOTHI AJ1S KaXKJ0W MOJIH-
FOHAJIbHOM s4eiku. BepTHKaibHas pacy/ieHeHHOCTb pesbeda paccyMTaHa KaK pasHHUIA MeX/Jy MaKCUMaJbHbIM U MUHHU-
MaJIbHbIM 3Ha4eHHEM BBICOTHI pesibeda HaZl ypoBHEM Mops. [l/is BbIsIBIeHHUSI IPOCTPAaHCTBEHHOH JuddepeHIAIUN 9p0O3UHN
paccyvTaHa rOpU30HTa/IbHAsA PACU4/IeHEHHOCTDb peJsibeda, T. €. VIMHHA 3PO3MOHHOHN CeTH B KM Ha 1 kM2 TeppuTtopuu. [Ipons-
BeJleHa T'MApoJIorhYecKasi Koppekuus LudpoBoil Mozenu pesnbeda, U BOCCTAHOBJIEHA THApoceTh. C MOMOLbI0 onepanuu
«CyMMa PacCTOSIHUH B MOJIMIOHAX» PACCYMTAHbI 3HAYEHUS JJUHHBI 9PO3UOHHOM CETHU /ISl KOK/OW MOJUTOHAJTbHOU TYelKU
miaomaasio 1 kM2 [lapamMeTpsl Bcex CI0€B CBe/leHbl B €JUHYIO TAGJIMILy, UM NPHUCBOEH 6asljl B 3aBUCHUMOCTH OT 3HAYEHUs
nokasaresis. KoMIJIeKCHBIN [TOKa3aTes b pacCYMTaH Kak CyMMa 6asljIoB BCeX IoKa3aTesel. Pe3ybmamel. [locTpoeHa onie-
HOYHAasl KapTa 3PO3MOHHOM omacHOCcTH pesbeda EBpelickoil aBTOHOMHOHM 06J1acTH. YCTAaHOBJIEHO, YTO HU3KOe 3HauYeHHe
3pPO3MOHHON ONMACHOCTHU XapaKTepHo i 88,56 % TeppUTOpUM peruoHa, cpeanee — ajs 11,42 %, a 10Jisi TEpPUTOPHUH C BbI-
COKMM 3HaYeHHUEM 3p03UOHHOM onacHOCTHU cocTasJisieT Bcero 0,02 %.
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Abstract. Relevance. The relief is the basis for landscape, landscape-geochemical, soil and plant association studies, soil
erosion, etc. Aim. Evaluation of the erosion hazard of the relief of the Jewish Autonomous Region. Object. Relief of the Jewish
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Autonomous Region. Methods. The relief was estimated on the basis of SRTM with a raster cell size of 90x90 m. Several
images were combined into one with subsequent framing of the final layer by mask to highlight the study area. To calculate a
complex morphometric indicator and assess the erosion hazard of the relief, a vector polygonal layer with a cell size of 1x1
km was created. Median values of surface slopes, slope exposures, maximum and minimum absolute heights for each
polygonal cell were extracted directly from the digital relief model. The vertical dissection of the relief is calculated as the
difference between the maximum and minimum elevation of the relief above sea level. To identify the spatial differentiation
of erosion, the horizontal dissection of the relief was calculated, i. e. the length of the erosion network in km per 1 km?2 of the
territory. A hydrological correction of the digital relief model was made and the hydro grid was restored. Using the operation
"sum of distances in polygons", the values of the length of the erosion network for each polygon cell with an area of 1 km2 are
calculated. The parameters of all layers are summarized in a single table, they are assigned a score, depending on the value of
the indicator. The complex indicator is calculated as the sum of the scores of all indicators. Results. The author has
constructed the estimated map of the erosion hazard of the relief of the Jewish Autonomous Region. It was found that a low
value of erosion hazard is typical for 88.56% of the region territory, the average for 11.42%, and the share of the territory
with a high value of erosion hazard is only 0.02%.

Keywords: relief, erosion hazard, digital relief model, SRTM, Jewish Autonomous Region, morphometric analysis, geographic
information systems
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BBeaeHue

C penbepoM M TOPHBIMH MOPOJAMH HATIPSIMYIO HITH
OIIOCPEIOBAHHO CBSI3aHBI BCE KOMITOHEHTBI OKPYIKAIOIICH
npupoaHoi cpenpl. Ilpu 3TOM pomnb penbeda IIaBHBEIM
00pa3oM CBOAWTCS K TEPEpPacpereliCHHAIO B MPOCTPaH-
CTBE TeIDIa, BIAKHOCTH M OCBEIICHIS, YTO CKa3bIBACTCS
Ha (hOPMUPOBAHUHU PACTUTENHLHOTO MOKpoBa [1, 2].

W3ydenne MOpPOMETPUICCKIX XapaKTSPUCTHK PEilb-
epa — OCHOBa /Uil HCCIEIOBAaHUH B O0JACTH JaHA-
ma@THBIX U TOYBEHHBIX W3BICKAHU, SPO3UOHHBIX IPO-
IIECCOB, PACTUTEIBHOTO MOKPOBA, OPTaHM3ALMN U ONTH-
MH3aIMH TIPAPOJIOTIONH30BAHMS PETHOHA, 0OOCHOBAHHIS
e¢ Mo4BO- U BOAOOXPAHHOrO pexuma u ap. Kpome Toro,
3HaHUE W MOHMMAaHHE OCOOCHHOCTEH penbeda TeppuTo-
pPHH TIOMOTAeT MPEIOTBPATUTH PA3BUTHE HEOIATONPHSIT-
HBIX TIOCJIEICTBUIA aHTPONIOI€HHOU JIesITeNbHOCTH [3—-5].

Mopdomerprdeckne XapakTepUCTHKH penbeda uc-
MOJIB3YIOT JJISl OICHKH BEPOSITHOCTH OJarONpUSTHOCTH
TEPPUTOPHH ISl OTIEIFHBIX BUIOB TypU3Ma, CO3IAHMUS
UHOPACTPYKTYphl U obecrieueHus: OE30MacHOCTH pe-
KpeallMOHHO-TYPUCTUUECKON aesrenbHocTH. Kak pe-
3yJNbTaT — BBIICICHHE IPHOPHUTCTHBIX HAINPaBICHUN
TypHCTCKOH aesTenbHOCTH. C JIpyroi CTOPOHBI, HUC-
CIICOBATEISIMU OLICHUBACTCS CTATUCTHYCCKAsI B3aUMO-
CBSI3b KOJIMYCCTBCHHBIX M KAUCCTBEHHBIX XapaKTepH-
CTHK JIECOB C MOP(OMETPUUECKUMHU XAPAKTEPUCTHKA-
MU penbeda A COBEPIICHCTBOBAHUS CHCTEMEBI JIECO-
Y4ETHBIX padoT [2, 6].

C nomomrpio 1 poBeIX Moneneit penbeda (LIMP)
HCCIIEZIYIOTCSI OCOOCHHOCTH pelibedpa MM TeoJIoruye-
CKHX OOBCKTOB, B TOM YHCIIC MOTPEOEHHBIX M HEJ0-
CTYIIHBIX NPU APYTUX METOJaX HUCCIIECIOBaHUs, BeETCS
MOUCK BOJOHOCHBIX CTPYKTYp MOJ3EMHBIX BOJA WU
MECTOPOXICHUH YTJICBOJOPOIOB; OpraHu3yercs Oac-
CefHOBOE yNpaBlIeHUE MPUPOJIONOIb30BAHIUEM B PErt-
oHe u 1p. [7-12].

CoBpeMeHHBIE UCCICHOBAHUS pelbeda TEPPUTOPUH
HEBO3MOXKHBI 0€3 MPUMEHEHUs] WHCTPYMEHTapusi Ieo-
uapopmarmonnsix cucreM (I'MC) n LIMP, uto no3Bo-
JSIeT HE TOJbKO aBTOMATU3UPOBATH MHOTHUE IIPOLECCHI
MIPOCTPAHCTBEHHOI'0 aHallu3a, HO U B KOPOTKUE CPOKHU
MIPOM3BECTH U3y4YCHUE TEPPUTOPHU Cpasy MO HECKOJb-
KHUM I10Ka3aTelsiM, CO3[aTh UHTErPaJIbHYIO OLEHKY. Mc-
nonb3oBanue uHcTpyMmMeHTapuss [MIC u ri006aibHBIX
[IMP mno3BosisieT onepaTMBHO OIICHHWBATH TAKHE Xapak-
TEPUCTUKU H3y4aeMOM TeppUTOpPUH, KaK BEpTHKAJIbHAs
U TOPU3OHTAIbHAS PACUICHEHHOCTb, YKJIOHBI MOBEPX-
HOCTH, 3KCHO3UINH CKJIOHOB. Ilocie uero no pesynbTa-
TaM TIOKOMITOHEHTHOW OIICHKH IMPOHM3BECTH MHTETPab-
HYI0 MOp(oMeTpHIecKyro OlleHKY peibeda [13, 14].

YV IIMP umerorcsi cBoM JOCTOMHCTBA M HEIOCTAT-
ku — Bce [IMP nMeroT morpemnHocTs, BhIpayKarouyrocs
B OIIMOKaX M3MepeHHsI aOCOIOTHOW BBICOTHI MECTHO-
CTU U BEIUYMHBI YKJIOHOB. Bmecte ¢ Tem obOpaboTka
OMP ¢ nmomomisio cpeacts 'MC 3HauntenbHO ympo-
IIaeT MOJTyYeHHE MTEPBUYHBIX TaHHBIX B MOpdomeTpu-
yeckuit ananus penseda [15].

Lenmpro paboThI sSBISETCS OLICHKA PO3MOHHOM ormac-
HocTH penbeda EBpelickoli aBToHOMHOMU 001acTr (EAO).

Pernon pacnonoxkeH B roxHOW yacth [lanpHero
Bocroka, Ha rore rpannuut ¢ Kuraiickoli HapogHOH
peciyOIIuKOi, Ha ceBepe U BOCTOKEe — ¢ XabapoBCKUM
Kpaem, Ha 3amnajie — ¢ AMypckoit obnacteio. ['panuna ¢
KHP npoxoaut no p. AMyp.

B TekTOHMYECKOM M TeOJIOrMUeCKOM OTHOIIICHUH Tep-
PUTOpUSI pETHOHA pa3leiaeTcsl Ha JBE PE3KO pa3InyHbIe
YacTH — CEBEPO-3alaJHYI0 TOPHYI0 U IOTO-BOCTOUHYIO
paBHuHHYIO. K 1epBoii 4acT OTHOCSATCSI TOBEPXHOCTH U
CKJIOHbI XWHTaHO-BypenHCKOro Harophbsi, MOYTH BCE TOP-
HbIE COOPYXKEHUsI KOTOPOTrO UMEIOT yr00Opa3Hble T'OpHbIE
XpeOThI, BBIMTYKIBIE K ceBepy. Hamsricimed Toukoirt EAO
siersieTcst ropa CtyieHdeckas ¢ BeIcoTor 1421 m.
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Fig. 1.  Relief of Jewish Autonomous Region

Ko BTOpOI#f yacTi OTHOCHTCS BBIPOBHEHHAS TIOBEPX-
HOCTh 3a00510ueHHOM CpeHeaMypcKoi HU3MEHHOCTH U
HW)KHUE YaCTH TOPHBIX CKJIOHOB C MHOTOUYHCIICHHBIMH
o3epamu U abcoimoTHeIME oTMeTKamu 20—110 m. Han
HU3MEHHOCTBIO BO3BBIIIAIOTCA HEBBICOKHE OJMHOYHBIE
COIIKY, HE HApYIIAIIUEe PAaBHUHHBINA XapaKkTep MECTHO-
ctu (puc. 1) [16].

Pexum yBiIakHEHHs] XapaKTEpPHU3YeTCsl PE3KO BbI-
pPaXEHHOW CE30HHOCTHIO. 32 3MMYy IOCTYHAaEeT OKOJIO
10 % romoBOro KOJIHMYECTBA OCAJKOB, HA TEIUILIA IIe-
puox npuxoautcst 90 %. Ilo koauyecTBY OCagKoB Tep-
PUTOPHS OTHOCUTCS K 30HE JIOCTATOYHOTO yBIIAKHCHUS
(600-800 ™M), HamOoOJbIIee KOIUYECTBO — Oolee
800 MM, BBINAZAaECT B MPEATOPHBIX paronax. OOree
KOJIMYECTBO OCAJKOB YMEHBIIAETCS B HANPABICHUU C
ceBepo-3arajia Ha I0ro-BOCTOK.

B ropuoii wactu EAO nHambojee MUPOKO mMpe-
CTaBJICHbl Oypble TOpPHOJECHBbIE MOYBBI (OypO3eMbl
TOPHOJIECHBIC), B MEPEXOJIHOW MEXIy TOPHOH M paB-
HUHHOW — Oypo-OTOENEHHBIC MOYBBI (JIECHBIC MMOI0e-
JIbl), HA PaBHUHHOW — PA3HOBUIHOCTH JIYTOBBIX U 00-
JIOTHBIX TIOYB. 3HAUWTENbHAS YacTh IMOYBEHHBIX Mac-
CHBOB TpaHC(OPMHUPOBAHA BO3JCHCTBHEM CEIBCKOXO-
3sUCTBEHHOU JesiTesibHOCTH [ 17-20].

MeToabI HCC/IeS0BAHUS

Onenka penbeda NPOM3BOAMIACH HAa OCHOBE
HanOonee mnomyisapaeix LIMP cpennero wmacmra0a,
MONy4YeHHBIX B Xoxe wmuccumii  Shuttle Radar
Topographic Mission (SRTM) ¢ pasmepom sUeiKu
pactpa 90x90m. M3BectHb! u apyrue LIMP, nanpumep
ASTER GDEM, wucnons3yromasics npu KpymHOMac-
MTAaOHBIX UCCIEIOBAHMIX.

B xo1e MOArOTOBKH JJaHHBIX MPOU3BENICHO 00BEH-
HEHHE HECKOJBKUX CHUMKOB B OJUH C MOCIEAYIOIIUM
KaJIpHUPOBAHIEM HTOTOBOTO CJIOS TI0 MacKe IS BBIIE-
JICHUs paiioHa mccienoBanms. Pacuer mopdomerpude-
CKUX IOKa3areneil penbeda, Bce KapThl U aTpUOYTUB-
HBIC 0a3bl JAHHBIX K HUM CO3JAHBI C IIOMOIIBIO TPO-
rpamMm QGIS u SAGA GIS B cucreme koopauHar
WGS 84/zone 53N [21].

Jl1st pacuéra n3y4yaembIX IMOKaszaTeyel W CO3TaHus
HMHTETPATFHON OIEHKU YPO3MOHHOM OMACHOCTU Pellbe-
(ha cozaH BEKTOPHBIN TOJIMTOHAIBHBIN CIIOH ¢ pazMe-
pom saetiku 1x1 km. Hemocpencrsenno nz LIMP us-
BJICUCHBI MEIMAHBI 3HAUCHUN VKIOHO8 NOBepXHOCMeEl,
9KCHO3UYUU CKIOHO8 U BEPMUKANLHOU PACUIEHEHHO-
cmu penvega (TTyOMHHAs PACUIICHEHHOCTh, SHEPTHS
Wi pa3max penbeda). [locnenHss mpenacTaBiseT co-
00l pasHUIly MEXIYy HAWBBICIINMU W HAWHU3IIAMH
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OTMETKaMH penbeda nzydaemoro paiiona. [lokazarenn
pacCUUTHIBAICS C TIOMOIINBIO MOJYJIS 30HAJILHOW CTa-
tuctukn QGIS.

st BBISIBICHHST TIPOCTPAHCTBEHHOW IU(GepeHIIN-
alui dPO3UU HCIOJB3YETCs TaKOH IMOKa3aTellb, Kak
20pU3OHMANILHASL  PACYUNIEHEHHOCHb  penvedd, T. e.
JUIMHHA SPO3HOHHON CeTH B KM Ha 1 KM’ TEpPHTODHH.
Jns oueHKM mokazaTelns MPOU3BElIeHa THIPOJIOTHYE-
ckas koppeknus [[MP, ¢ mnomompio mporpamMmbl
SAGA GIS BoccTaHOBIIEHA THAPOCETD, 3TO HEOOXOIHU-
MO JUI KOPPEKTHOTO y4éTa BCEX PO3HOHHBIX (HOpM,
00pa30BaHHBIX TEKYYHMMH BOJAaMH, ITOCKOJBKY OOIb-
LIYI0 4acTh rojia BOJOM HAroOJHEHbI TOJbKO MOCTOSH-
HbIe pycia pek. OJHaKO B MEPUOJ MHTEHCUBHOTO CHE-
roTasHusl 1 MYCCOHHBIX J0XKJ€H BOJOW HAIOJHSIOTCS
cTapble pycia peK U pyubEB, 10 KOTOPBIM OHa cOpachl-
BaeTCsl B OCHOBHBIE pycia pek win 03épa. C momouibo
omepalyu «CyMMa PacCTOSHUM B IOJMUIOHAX» IPO-
rpammbl QGIS paccunTaHbl 3HaYeHUS JUIMHHBI 3PO3HU-
OHHOW CeTH s KaXJ0H MOJWTOHAJIBHON sYEHKH
miomaas 1 KM,

C moMOIIpI0 OBEPJEHHBIX OMEPANNid HATOKCHHS
pacTpoBbIX (BBICOTHI penibeda, YKIOHBI, SKCIIO3UIHS) U
BEKTOPHBIX CJOEB (Tuaporpadus) ¢ MOJUTOHAIBHBIM
BEKTOPHBIM CJIOEM II0JyY€H UTOTOBBIN CJIOHM AJI OLEH-
KH KOMNJIEKCHO20 MOppoMempuuecko2o nokazamens u
aposzuonnou onactocmu peavegpa EAO. Tlapamerpsl
BCEX CIIOEB CBEICHBI B €ANHYIO TaONHUITY, IM IIPUCBOCH
0aJu1, B 3aBUCHMOCTH OT 3HA4eHUs TokazaTeis. Kom-
TUIEKCHBIM MOKa3aTellb PacCYMTaH Kak cyMMa OajioB
BCEX IoKa3aresei (Tadbiuia).

Ta6auya. Oyenka MopgdomMempuveckKux nokasamesel
peavega Espelickoli asmoHomHoll o61acmu
Table. Evaluation of morphometric indicators of the
relief of the Jewish Autonomous Region
l'opusoHTanbHOe | BepTukaibHOe
Haxsion pacujeHeHHe pacuieHeHHe
. . JKCIo3uLus
MOBEPXHOCTH Horizontal Vertical Slope exposure
Slope angle dissection dissection pe exp
of relief of relief
=®
v |zg YE | 58 20 |lzp 2% |za
Sw| SE| EE | 5E 23 |52 52 |5¢E
£2/38 % |38 £3 |35 88 |35
< |m;m E E n A~ s = n ~ E b n A
™
0-3 1 0-0,5 1 0-50 1 C/N 0
3-6 2 105-1,0 2 50-100 2 |C-B/N-E| 0
6-9 | 3 | 1,0-1,5| 3 100-150 | 3 B/E 1
9-12 | 4 | 1,5-2,0 4 150-200 | 4 |HO-B/S-E| 1
12-15| 5 | 2,0-25 5 200-250 | 5 10/S 2
15-18 | 6 | 2,5-3,0 6 250-300 | 6 |l0-3/S-W| 1
18-21| 7 3,0-3,5 7 300-350 7 3/W 1
21-24| 8 | 3,5-4,0 8 400-450 | 8 |C-3/N-W| 0
24-27 | 9 500-550 | 9
27-30| 10 550-600 | 10

O6cyxaeHue pe3yIbTaTOB

CornacHO reocraTHCTUKE, Mpeodsafaroniee KoaH-
YeCTBO CKJIIOHOB penbeda paiioHa HccelOBaHUS UMe-
10T 6ocmounyio sxcnosuyuro — 29,19 %, nanee cienyer
sanaonas — 27,73 %, wocnas — 23,72 % U MeHbIIE
BCETO CKJIOHOB cegepHou sKcnozuumu — 19,34 % ot
00ILIETO KOJIMYECTBA CKIIOHOB.

KpyTtusHa ckioHOB Kosie0sieTcsi B LIMPOKKUX Mpese-
nax ot 0 rpajaycoB Ha paBHMHHON 4acTH PETHOHA JIO
88,07 rpamyca B ropHoi. [Ipu 3TOM mpeobnamaromye
ykJ0HbI cocTaBisitoT oT 0 10 10 rpamxycos. [locnennue
COOTBETCTBYIOT IOT0-BOCTOYHON PpAaBHMHHOM YacTH
peruona u CyTapckoil aenpeccuu, paclojoKEHHON Ha
3anaje u3y4aeMoi TeppuTOpHH.

Ha teppuropun EAO 3HaueHus Tropu30HTaIbLHON
pacuwiIeHEHHOCTH  M3MEHSIOTCS B Mpeaenax  oT
0,28-3,95 KM/KM2, B cpeaneM 2,11 kw/km”. Tlonasns-
foliee OOJBIIMHCTBO 3HAYEHUH HAXOJUTCA B JMaria-
3oHue 1,05-1,3 KM/KM’. MaKkCUMAIbHbIE COOTBETCTBYIOT
JIOJIMHAM pEK ¢ HamOOJbIIeH KOHICHTpAIMel TaibBe-
OB — KaK aKTHBHBIX pycesl PeK, Tak M CTapblX, 3amo-
HSIFOUIMXCS BOJOH TOJIBKO B MEPHUOJIBI MTOJIOBOJIbS. DTO
COOTBETCTBYET JOJIMHE p. YHIYH, PAacIlOJIOKCHHOW B
LEHTPAJIbHOM 4YacTH peruoHa. MHUHHMalbHbIE OTMe-
YaloTCsl B KpailHEW BOCTOYHOM YacTH pEeruoHa, B MEX-
nypeube pek TyHrycku u Amyp.

3HaveHUs BEPTHKAIBHON pacuieHEHHOCTH pelnbeda
M3MEHSIOTCS B mpenenax oT 1 o 563 m. Haubonbiiee
KOJIMYECTBO 3HAYCHUI HAXOJTUTCS B TMATa30HE OT 5 JI0
17 m. OTmeyaeTcst 3aBUCHMOCTE TIOKa3aTessl OT abco-
JOTHOHU BBICOTHI penbeda.

Ilo crenenu BepTUKaJIBHOW paculeHEHHOCTH PElb-
eda ropHas 94acTb PErHOHA PE3KO OTIMYACTCS OT PaB-
HUHHOM. MakcuMajbHble 3Ha4eHUs MoKa3aressi OTMe-
YaIOTCsl HA CEBEPE PErrMoHa W COOTBETCTBYIOT MPHBO-
Jopa3ienibHbIM 30HaM xpe0ToB Yypku, [{yxu-ITokToii,
ITomneeBckuii, Cytapckuii, Masbslii XuHrat, Yabaypa.
MuHUManpHble 3HAUEHUS IMMOKAa3aTellss OTMEYaloTCs B
BOCTOYHOM PAaBHUHHON WM B 3allaJHOM TOPHOW YacTu
peruoHa, rie 4etko Belaensercs Cyrapckas aenpeccus
C IepenasaMu BbICOT B [uanas3oHe or 8 1o 70 M.

B pesysnbrate cymmupoBaHHs OajlIOB OTIENBHBIX
nokaszaTejieil HOJy4eHO CleyIollee paclpeesieHue
WHTErpajJbHOr0 MOP(OMETPUYECKOTO IMOKa3aTelnsi pe-
meeda EAO (puc. 2).

Ilepsas xareropus 3anumaer 32,35 % teppuropuu pe-
ruoHa. Hammenblme 3HaueHus MoKa3aress OTMEYAOTCS:
Ha PaBHUHHOM 4acTU PErHOHa, B palioHax, I71e MUHUMAJIb-
HO pa3BHUTa THAPOrpapHuIecKas ceTh; B qoiuHe p. CyTapbl,
IIPY 3TOM 10 Mepe yJIaJIeHHs1 OT UCTOKOB K YCTBIO PAacTET
(hparMeHTapHOCTb yYaCTKOB C JIaHHBIM 3HAYEHHEM IOKa-
3aTelst; Ha y3KOW MOJIOCE BJIOJb 3alaJHON OKpauHbI PErH-
OHa. Bmopas 3anuMaet 56,22 % mutoniaam peruoxa, K Her
OTHOCATCSL HU3KOTOPBsI U Tiepexo/Has 30Ha mMexay Cpen-
HEaMypCKOM HU3MEHHOCTBIO U ropamu. K mpemuweti xare-
ropuu otHocuTtes 10,50 % Teppuropun.
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Fig. 2. Complex morphometric indicator of the relief of the Jewish Autonomous Region
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Yemeépmas xateropust 3anumaetr 0,92 % rteppu-
Topun peruoHa. OTMeuyaeTcsi B MPUBEPITUHHBIX TOP-
HBIX XpeOTax — B IEHTpalbHOW 4yacTu bypewmHckoro
xpebTa, KpallHEM CeBepO-BOCTOKE XUHIAHCKOTO
xpebta u ap. Camass MOphOMETPUICCKH HAMPSDKEH-
Has namaa xareropus, 3anumaer Bcero 0,01 % rtep-
putopuun EAO. HaubGonpiiue 3HaueHUs MoKazaTess
OTMEYAIOTCA B CEBEPHOW YAaCTH PETHOHA, a TAKXKE B
MPUBEPIINHHBIX YaCTAX TOPHBIX XpeOToB — Bypewn-
CKOTO M KpalHEH ceBepo-BOCTOYHOM uacTu XpedTa
Mangriit Xanras.

JlJIst OIIEHKU SPO3UOHHOM OMacHOCTH MOP(HOMETPH-
YecKHU Mmoka3aTenb pa3/esiéH Ha TPU KaTErOpUM: HU3-
KYIO0, CPE/IHIOIO U BBICOKYIO (pHC. 3).

Husroe 3nauenue SpO3MOHHON OMACHOCTH Xapak-
tepHo s 88,56 % tepputopun peruoHa. CooTBeT-
CTBYET paBHUHAM, MIPEATOPbIM U HU3KOTOPBSIM.

CpedHee 3HAYCHHE SPO3MOHHON OMACHOCTH OTME-
YyaeTcs B ropax M NPEAropbsix Ha y4yacTKax JIMHHBIX
Y3KHX TOPHBIX JOJIMH C KPYTHIMU WM OYEHb KPYTHIMU
CKJIOHAMH; B MPUBEPIIMHHBIX 00JIACTAX TOPHBIX Xped-
TOB; Ha OTJAEJIbHBIX y4acTKaX PEUYHbIX pycel ¢ UHTEH-
CHUBHBIM MEaHIPUPOBAHUEM U OOJBIIUM KOJIUYECTBOM
MIPUTOKOB B NEPEXOAHON 30HE MEXKAY TOpaMH M PaB-
HUHOW; Ha OTAENbHBIX Y4YacTKax PaBHUHBI B PEUHBIX
JOJMHAX ¢ OOJBIINM KOJIHYECTBOM CTaphIX pycer. Xa-
pakrepHo i 11,42 % teppuropuu peruosa.

Bvicokue 3HayeHHs SPO3UOHHOM OMACHOCTU OTMe-
yaroTcs Ha ceBepe pernoHa — Ha bypeuHckoMm xpeodre,

CITMCOK JIMTEPATYPbI

a TaKXe B caMoOil ceBepHON OKOHEYHOCTH XpebTa Ma-
neii Xunra — Beero 0,02 % tepputopun peruoHa.

3ak/04yeHue

OreHKa dpO3MOHHOTO TOTeHInaNa penbeda EBpeii-
CKOW aBTOHOMHOM 00JIaCTH MPOM3BOJMIACH Ha OCHOBE
Haubonee nomynsapHbix [IMP, Mo KOTOpbIM MOCTPOEHBI
cpeqHeMamTa0HbIe KapThl, XapakTepusyrolue 0a30-
BbIE MOP(HOMETPHUUCCKHE XapaKTCPUCTUKU TEPPUTO-
pHUH, TaKhe KaK KPYTU3HA W HKCIO3MILIUS CKIOHOB, BEP-
TUKAJIbHOC U T'OPU30HTAJIbHOC PACHJICHCHUEC, 1O HUM
MPOM3BECHAa KOMIUICKCHAs MOp(hOMETpHUIecKast Xa-
paKkTepucTHKa penbeda peruoHa M OLEHKa ero MoTeH-
[IUATBHOM SPO3MOHHOM OMTACHOCTH.

ITo Mopdomerpraecknm mokazatemsm 56,22 % mo-
IIaJ1 PErMOHa OTHOCUTCSI KO BTOPOIl KaTeropuu, nepsas
3anumaet 32,35 %, tpetba — 10,50 %. Ha stu Tpu kate-
ropuy B cOBOKynHocTH npuxoautes 99,07 % Bcell mio-
magu EAQO. Ha uetBépTyro U MATYIO MPUXOUTCS MEHEe
onnoro nporenta — 0,92 u 0,01 % cooTBeTCTBEHHO.

WtoroBas xapTa 3pO3MOHHONW OMACHOCTH pesbeda
EAO, mocrpoeHHass Ha OCHOBE MOP(POMETPHUYECKOTO
aHaJlM3a, COJAEPXKUT Tpu Kareropuu. K mepBoil oTHO-
cutcs 88,56 % Teppuropuu, ko Bropoi — 11,42 %, a x
Tpetheit Bcero 0,02 % muomaan pernona.

[TomyueHHble pe3ynbTaThl MPEAINONATaeTCs UCTIONb-
30BaTh IIpU H3YUYCHUH DOSPO3HUOHHBLIX IMPOICCCOB, B
TaHIMIAPTHO-IKOJIOTHIECKUX ~ HCCICIOBAHUAX, MpU
OLICHKE JIECOTIOXKAPHBIX PUCKOB U JP.

1.

CokomnoBa ['.I'. BuusHHE BBICOTBI MECTHOCTH, OSKCIO3HIMHA H KPYTHU3HBI CKJIOHA HAa OCOOCHHOCTH TIPOCTPAHCTBEHHOTO
pacnpenenenust pacrennii // Acta Biologica Sibirica. — 2016. — Ne 2 (3). — C. 34-45.

2. UYepuuxosckuil J.M. Onenka cBsizeii MOpHOMETPUUECKUX XapaKTEePHCTHK penbeda ¢ KOIMHYECTBEHHBIMH M Ka4eCTBEHHBIMH
XapaKTepUCTHKAaMH JIECOB Ha OcHOBe 1M(ppoBbix Moneneil peabeda ASTER u SRTM // Cubupckuii necHoit xypuar. — 2017, —
Ne 3. - C. 28-39.

3. baccellHOBBII MOAXOJ K OpraHM3allMd TPUPOJONONb30BaHuS B benropoxackoit obmactu / @®.H. Jlucenkwmii, A.B. Jlertsaps,
A.T'. Hapoxmnss, O.A. Yenenes, S1.B. Ky3smenko, O.A. Mapuruna, A.B. 3emisikoBa, K.A. Kupunenko, O.M. Camodanona,
3.A. Tepexun, I1.A. Ykpanuckuii / mox pen. @.H. JIncenkoro. — benropox: KOHCTAHTA, 2013. — 88 c.

4. Development of a pan-European river and catchment database / J. Vogt, P. Soille, R. Colombo, M.L. Paracchini, A. de Jager //
Digital Terrain Modelling. Lecture Notes in Geoinformation and Cartography / Eds. R.J. Peckham, G. Jordan. — Berlin,
Heidelberg: Springer, 2007. — P. 121-144. DOI: 10.1007/978-3-540-36731-4 6.

5. Planation surfaces on the Parand Basaltic Plateau, South America / D. Krohling, E. Brunetto, G. Gabriel, M.C. Zalazar,
M. Iriondo // Gondwana Landscapes in southern South America / Eds. J. Rabassa, C. Ollier. — Dordrecht: Springer, 2014. —
P. 247-303. DOI: 10.1007/978-94-007-7702-6.

6. Tapuxazep C.A. Mopdomerpudeckuii aHanu3 penbepa ¢ momompio ArcGIS-TexHONMOTHIT AT OIEHKH TYPHCTCKO-
pexpearonHoro noreHnuana ['obycrana // I'po3HeHCKHI ecTeCTBeHHOHAy4HEIH Oroiuterenb. — 2022. — T. 7. — Ne 1 (27). —
C. 55-64. DOL: 10.25744/genb.2022.48.89.006.

7. Ibanez D., Almeida-Filho R., Miranda F. Analysis of SRTM data as an aid to hydrocarbon exploration in a frontier area of the
Amazonas Sedimentary Basin, northern Brazil / Marine and Petroleum Geology. — 2016. — Vol. 73. — P. 528-538. DOI:
10.1016/j.marpetgeo.2016.03.024.

8. Kepumos I'.A. Mopdomerpryeckuii 1 MOphOCTpyKTypHBIH aHanu3 penbeda KoOsicTana: aBToped. muc. ... KaH[I. reorp. HayK. —
Baky, 1982. - 21 c.

9. Geo-investigation on groundwater control in some parts of Ogun state using data from Shuttle Radar Topography Mission and
vertical electrical soundings / E.S. Joel, P.I. Olasehinde, Th.A. Adagunodo, M. Omeje, 1. Oha, M.L. Akinyemi, O.C. Olawole //
Heliyon. — 2020. — Ne 1. — 6(1):e03327. DOI: 10.1016/j.heliyon.2020.e03327.

10.

Integrated remote sensing data utilization for investigating structural and tectonic history of the Ghadames Basin, Libya /
N.M. Saadi, M. Abdel Zaher, F. El-Baz, K. Watanabe // International Journal of Applied Earth Observation and
Geoinformation. — 2011. — Vol. 13. — Ne 5. — P. 778-791. DOI: 10.1016/.jag.2011.05.016.

160



HU3BecTust TOMCKOro NOJUTEXHUYECKOTO YHUBepcuTeTa. UHXKMHUPUHT reopecypcoB. 2025. T. 336. Ne 3. C. 155-162
['oproxun M.B. KomniekcHast MopdoMeTpudeckas olleHKa pesibeda EBpeiickoi aBTOHOMHOM 06/1aCTH CPeiICTBAMM ...

11. Singh P., Gupta A., Singh M. Hydrological inferences from watershed analysis for water resource management using remote
sensing and GIS techniques // The Egyptian Journal of Remote Sensing and Space Science. — 2014. — Vol. 17. — Ne 2. —
P. 111-121. DOI: 10.1016/j.ejrs.2014.09.003.

12. Morphometric analysis using SRTM and GIS in synergy with depiction: a case study of the Karmanasa River basin, North central
India / K. Prakash, D. Rawat, S. Singh, K. Chaubey, S.M. Kanhaiya, T. Mohanty // Applied Water Science. — 2019. — Vol. 9. —
Ne 13. DOI: 10.1007/s13201-018-0887-3.

13. KouagpateeBa M.A., Yamun A.H. OneHka 3pO3MOHHOW OMAaCHOCTH pejibeda Ha OCHOBE IU(PPOBOTO MOICIUPOBAHUS //
WnrepKapro. Mutepl C. —2021. — T. 27. — Ne 2. — C. 241-252. DOI: 10.35595/2414-9179-2021-2-27-241-252.

14. Muxaiinos B.A. KommiekcHbliit Mmoppomerprueckuii ananus TapxaHkyTckoro moiyoctposa ¢ nmomorisio ['MIC // CoBpemeHHbIe
Hay4HbIC UcCe0BaHNA U nHHOBamuu. — 2015. — Ne 2—4. — C. 5-13.

15. Sefercik U.G., Gokmen U. Country-scale discontinuity analysis of AW3D30 and SRTM Global DEMS: case study in Turkey //
Arabian Journal of Geosciences. —2019. — Vol. 12. — Ne 226. DOI: 10.1007/s12517-019-4370-8.

16. FOmmanos O.I1. I'eonorudeckoe crpoenue. Pensed // I'eorpadus EBpetickoii aBToHOMHON obmacTu: oOmmit 0630p / OTB. per.
E.A. ®pucman. — bupodoumkan: UKAPIT JIBO PAH, 2018. — C. 31-41.

17. T'puropseBa E.A. Kmmmar // T'eorpadus EBpeiickoli aBroHOMHOW ob6nacth: obumii 0630op / orB. pen. E.SI. ®dpucman. —
bupobumxan: UKAPII JIBO PAH, 2018. — C. 42-50.

18. KocoBa H.A., PynakoBa O.H. CocrosHue mioqopoausi MOYB CEIbCKOXO3AHCTBEHHBIX yroauil B EBpelickolf aBTOHOMHOM
obnactu // Joctmwkenns Hayku u TexHuku AIIK. —2018. — T. 32. — Ne 4. — C. 16-20. DOI: 10.24411/0235-2451-2018-10403.

19. Marromkuna JILA., KanvanoBa B.b. Ilouwr // I'eorpadus Epeiickoii aBToHOMHOI oOnacTi: oOmmii 0030p / OTB. pen.
E.A. ®pucman. — bupodumkan: UKAPIT JIBO PAH, 2018. — C. 81-97.

20. 3ybapeB B.A. l3meHeHHMe HEKOTOPHIX arpOo(M3MYECKHX CBOWCTB 3aJISKHBIX OCYIIEHHBIX OYpPBIX TOPHO-JIECHBIX IIOYB B
Egpeiickoii aBToHOMHO#T o6nactu // BectHuk JIBO PAH. — 2023. — Ne 2 (228). — C. 100-109. DOI: 10.37102/0869-7698-2023-
228-02-8.

21. EarthExplorer // USGS science for a changing world. URL: https://earthexplorer.usgs.gov/ (nata obpamenus: 15.04.2022).

HHpopmanusa 06 aBTope

Muxaua BiagumupoBud I'oproxuH, MyiaZiliui Hay4HbI COTPYHUK J1abOpPaTOPUU Te0JIOTUYECKUX U Te09KO-
JIOTUYECKUX MCCIe0BaHUN MHCTUTyTa KOMILJIEKCHOrO aHa/IM3a perdoHasbHbIX mpob6seM /IBO PAH, Poccus,
679016, r. Bupo6upxkaH, yi. lllomom-Anelixema, 4. goruhin@mail.ru; https://orcid.org/0009-0006-0445-583X

[Toctynuaa B pefakyuto: 24.04.2024
[loctynuia nociie peneH3upoBanus: 21.05.2024
[IpuHsaTa k ny6aukanuu: 24.01.2025

REFERENCES

1. Sokolova G.G. The influence of terrain altitude, slope exposure and slope degree on plant spatial distribution. Acta Biologica
Sibirica, 2016, vol. 2 (3), pp. 34—45. (In Russ.)

2. Chernikhovsky D.M. Assessment of the relationships between morphometric characteristics of relief with quantitative and
qualitative characteristics of forests using Aster and SRTM Digital Terrain Models. Siberian Journal of Forest Science, 2017,
no. 3, pp. 28-39. (In Russ.)

3. Lisetsky F.N., Degtyar A.V., Narozhnyaya A.G., Chepelev O.A., Kuzmenko Ya.V., Marinina O.A., Zemlyakova A.V.,
Kirilenko J.A., Samofalova O.M., Terekhin E.A., Ukrainsky P.A. Basin approach to the organization of environmental
management in the Belgorod region. Belgorod, KONSTANTA Publ., 2013. 88 p. (In Russ.)

4. Vogt J., Soille P., Colombo R., Paracchini M.L., De Jager A. Development of a pan-European river and catchment database.
Digital Terrain Modelling. Lecture Notes in Geoinformation and Cartography. Eds. R.J. Peckham, G. Jordan. Berlin, Heidelberg,
Springer, 2007. pp. 121-144. DOI: 10.1007/978-3-540-36731-4 6.

5. Kroéhling D., Brunetto E., Gabriel G., Zalazar M.C., Iriondo M. Planation surfaces on the Parana Basaltic Plateau, South
America. Gondwana Landscapes in southern South America. Eds. J. Rabassa, C. Ollier. Dordrecht, Springer, 2014. pp. 247-303.
DOI: 10.1007/978-94-007-7702-6.

6. Tarikhazer S.A. Morphometric analysis of the relief using Arcgis-technologies to assess the tourist and recreation potential of
Gobustan. Grozny Natural Science Bulletin, 2022, vol. 7, no. 1 (27), pp. 55-64. (In Russ.) DOI: 10.25744/genb.2022.48.89.006.

7. Ibanez D., Almeida-Filho R., Miranda F. Analysis of SRTM data as an aid to hydrocarbon exploration in a frontier area of the

Amazonas Sedimentary Basin, northern Brazil. Marine and Petroleum Geology, 2016, vol. 73, pp. 528-538. DOI:

10.1016/j.marpetgeo.2016.03.024.

Kerimov G.A. Morphometric and morphostructural analysis of the relief of Gobustan. Cand. Dis. Baku, 1982. 29 p. (In Russ.)

9. Joel E.S., Olasehinde P.I., Adagunodo Th.A., Omeje M., Oha I., Akinyemi M.L., Olawole O.C. Geo-investigation on
groundwater control in some parts of Ogun state using data from Shuttle Radar Topography Mission and vertical electrical
soundings. Heliyon, 2020, no. 1, 6(1):¢03327. DOI: 10.1016/j.heliyon.2020.e03327.

10. Saadi N.M., Abdel Zaher M., El-Baz F., Watanabe K. Integrated remote sensing data utilization for investigating structural and
tectonic history of the Ghadames Basin, Libya. International Journal of Applied Earth Observation and Geoinformation, 2011,
vol. 13, no. 5. pp. 778-791. DOI: 10.1016/j.jag.2011.05.016.

11. Singh P., Gupta A., Singh M. Hydrological inferences from watershed analysis for water resource management using remote
sensing and GIS techniques. The Egyptian Journal of Remote Sensing and Space Science, 2014, vol. 17, no. 2, pp. 111-121. DOI:
10.1016/j.€jr5.2014.09.003.

*®

161



Bulletin of the Tomsk Polytechnic University. Geo Assets Engineering. 2025.V. 336. 3. P. 155-162

Goryukhin M.V. Complex morphometric evaluation of a Jewish Autonomous Region relief by means of geographic information ...

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Prakash K., Rawat D., Singh S., Chaubey K., Kanhaiya S.M., Mohanty T. Morphometric analysis using SRTM and GIS in
synergy with depiction: a case study of the Karmanasa River basin, North central India. Applied Water Science, 2019, vol. 9,
no. 13. DOI: 10.1007/s13201-018-0887-3.

Kondrateva M.A., Chashchin A.N. Assessment of erosion risk of relief based on the digital modeling. InterCarto. InterGIS,
2021, vol. 27, no. 2, pp. 241-252. (In Russ.) DOI: 10.35595/2414-9179-2021-2-27-241-252.

Mikhailov V.A. The complex morphometric analysis of Tarkhankut peninsula by using GIS. Modern scientific researches and
innovations, 2015, no. 2—4, pp. 5-13. (In Russ.)

Sefercik U.G., Gokmen U. Country-scale discontinuity analysis of AW3D30 and SRTM Global DEMS: case study in Turkey.
Arabian Journal of Geosciences, 2019, vol. 12, no. 226. DOI: 10.1007/s12517-019-4370-8.

Yushmanov Yu.P. Geological structure. Relief. 4 Geography of Jewish Autonomous Region: overview. Ed. by E.Ya. Frisman.
Birobidzhan, ICARP FEB RAS, 2018. pp. 31-41. (In Russ.)

Grigorieva E.A.V Climate. 4 Geography of Jewish Autonomous Region: overview. Ed. by E.Ya. Frisman. Birobidzhan, ICARP
FEB RAS, 2018. pp. 42-50. (In Russ.)

Kosova N.A., Rudakova O.N. State of fertility of soils of agricultural lands, the effectiveness of chemical means in Jewish
Autonomous Region. Achievements of science and technology of AICis, 2018, vol. 32, no. 4, pp. 16-20. (In Russ.) DOI:
10.24411/0235-2451-2018-10403.

Matyushkina L.A., Kalmanova V.B. Soils. 4 Geography of Jewish Autonomous Region: overview. Ed. by E.Ya. Frisman.
Birobidzhan, ICARP FEB RAS, 2018. pp. 81-97. (In Russ.)

Zubarev V.A. Changes in some agrophysical properties of Fallow Drained Brown Mountain Forest soils in the Jewish
Autonomous Region. Vestnik of the Far East Branch of the Russian Academy of Sciences, 2023, no. 2 (228), pp. 100-109.
(In Russ.) DOI: 10.37102/0869-7698-2023-228-02-8.

EarthExplorer. USGS science for a changing world. Available at: https://earthexplorer.usgs.gov/ (accessed 15 April 2022).

Information about the author

Mikhail V. Goryukhin, Junior Research Assistant, Institute for Comprehensive Analysis of Regional Problems,
Far Eastern Branch of the Russian Academy of Sciences, 4, Sholom Aleichem street, Birobidzhan, 679016,
Russian Federation. goruhin@mail.ru; https://orcid.org/0009-0006-0445-583X

Received: 24.04.2024
Revised: 21.05.2024
Accepted: 24.01.2025

162



