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TRACES OF ANTHROPOGENIC ACTIVITY OF THE SOVIET-ERA
BASED ON AERIAL PHOTOGRAPHY DATA IN T HE DELTAS
OF THE BUGULDEYKA AND GOLOUST NAYA RIVERS (BAIKAL REGION)

ABSTRACT

In 2021 and2022 unmannedaerial photographyof the deltasof the Goloustnayand
Buguldeyka Rivers, located on the northwestern shore of Lake Baikal, were performed. Using the
photogrammetric method implemented in ‘tAgisoft Metashapesoftware, ultra-high-resolution
orthomosaicsand digital surface models (DSM) were built. When decipheringhe obtained
materials,technogenic surfacehangeghat arenot associatewith land developmenin recent
decadesvere found. Theinvolvementof historical datamadeit possibleto identify tracesof
anthropogenic activity in the river deltas belonging to the Soviet-era of the ceutgmelopment.
In the Goloustnaya River delta, which is now almost uninhabited over a larger area, and
represents a steppe with islands of relict poplars, the locations of the houses of the\Zar@échn
Podkamenn \ uluses, which existed from pre-revolutionary times until 1958, were revealed. The
boundaries of these settlements and agricultural land belonging to their inhabitants and
collective farms were reconstructed. In both deltas, traces of large-scale logging works, unique
photographs of which are presented for the first time in this article, were preserved on the
surface. Places of accumulation of sunken forests on the shores of Lake Baikal and in some
channels of the Goloustnaya River were revealed. On practice, the obtained data can be
used in historical reconstructions, for example, when creating models of the arrangement
of deltas in the Soviet-era for regional museums in modern villages and visitor centers of the
Pribaikalsk\ National Park. The results may albe useful in environmental surveys combined
with timber extraction in order to clean the bottom of water bodies.

KEYWORDS: unmannel aerialphotography, mapping, anthropogenic objects, delta, Baikal
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hdjm Zxsmx kjk\"rhi_gby h |IZdbo eZg”rZnlguo baf_g_gbyo fh]ml
ihe_agufb WIh ihg@kbeéhijh\_~_gbx gZkkkes "\ Zmgbev dhlhjh]h
aZdexqgZézZWwkg_gbbjh”ru ~"bklZgpbhggh gZ[extiZjfZypbtcg\u b
hklZldm\[t_dIlh?_yl_evghklb kh\_lkdh]h 4_j@MZ5 Fhehmklighc b
;m]lmev”_cdb jZkiheh  _gguo gZ azZiz”~ghf ibk j_"v_ ha ;ZcdZe
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Jbk 1. JZkiheh  _gb_ ~_evl jj b=ie]mekiy hecdb b bo hjlhnhlhieZgu
ith "Zgguf :NKzZ ]
Fig. 1. Location of the deltas of the Goloustnaya and Buguldeyka Rivers and their orthomosaics
according to aerial photography of May 2022
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Djhf_ Ihlh wlzZ jz[hlZ ij_"klZ\ey_ |ky gZf ihe_aghc k Ihqd
wdheh]bq_kdh]h ImjbafzZ b h[mkljhckI\Z Ijb[ZcdZevkdh]h gZpbhg
gZ _1h | _jjblhjbb k_cqzZk m _ Ijm~gh ij_~klZ\blv qlh \ g_dhlhj
mklvyf mdZazZgguo j_d ~ _kyldb e | gzZaz” \-ochakwckRAdigdgyy
Nyl _evghklv ke_~u dhlhjhc \ p_ehf fh gh jZalJey”_Iv lhevdh k \u

H[t_dlu bkke_"~h\Zgby b bklhjby bo hk\h_gby

> evlu jj =hehimkighmev/ijctiblZz\eyxl kh[hc Zddmfmeylb\gu _
ijbfudzxsb_ d kdehgzf Ijbfhjkdh]lh oj_[lZ Ohayckl\_ggh_ hk\h_g
gZqZehkv \ ;DjZ\qg_>gdh, K @ < j_lbhg_ jZkk_eyebkv dZ«
gZjhru kha”rz\Zy (memkdbg b jmkkdh_ .gXkdeZgb\Zebkv [m”"ms
ihk_edb ;m]Jmev” _cdZ b ;hevrh_ =hehmklgh _

H~rgh ba i_j\uo mihfbgZgbc h kharZgbb k_evkdhohayckl\_g
m]lmev”r_cdZ? dzZd kihkh[Z dhee_dlb\gh]h \_~ gby ohayckl\Z hl
hevrhf =hehmklghf d khanNagh "\ _ ZjiljhdbkehVWohlh\_~q_kdZy
©DjzZkguc ;ZcdZe? b HjufflhleehRgtzy ©DjZkguc B _]Jhe?@ dhlhju_ bf e

1Z iZr_gguo b [he__ ]1Z ihdhkguo a_f_ev :jl_eb iha“~g__ [ueb
©Ilmlv d dhffmgHdafih?z> k @

AgZgbl_evgh_ jZa\blb_ gZk_e_ggu_ imgdlu ihemqgbeb [eZ]h
e_khkigZhk2-3) < fZ _ ] \ k ;mlgzZeNAhcklljhbl_evkl\h ;m]mev”"_
e_kijhfohaz dhf[bgzlz ©Bjdmlkde_k2 k Jh~ h\uf h[t_fhf \ulhadb b
hit f_ luk fA P_evx [ueh h[_ki_q_gb_ kujv_f KheaZgkdh]l
p_eexehau .g/Zchd&e< ] 9Z jJ =hehmkhgmxg ;hevr_j_qgq_gkdk
e _kijhfoha < ] 9gZ _]1h [Za_ [ueh hj]J]Zgbah\Zgh dhfie_ dkgl
ij_"ijbylb_ ©;Zcdze? klzZ\r__ \ ] =hehmkl[dkdbfZe20B,hfoha

k 11-12].

JbR. Fhe_\hc kiezZz\ e_kZ ih j =hehm&kldhdzdZjz gZ j_c~_\ h ' b*rZ
iehlh\ g "Ze dizyh eviu[ nhlh]jZnbb ]
Fig. 2. Log drifting along the Goloustnaya River at 58 ka and boats in the roadstead
waiting for rafts near the edge of its déltd), photographs of 1958

1 =:BH -J Hi > E
2 =:BH -J Hi > .E
8 =:BH -J Hi > E
4 =:BH -J Hi > E h[
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;hevr_j _q_gkdbc b ;jm]Jmev”_ckdbc e _kijhfohau \oh”b\rb_ \ i
hit "bg_gb_ ©Bjdmlkde_ k2 y\eyebkv h”"gbfb ba kZfuo dpbiguo \ |
"he 'gu [ueb kieZ\eylv luk fiAd e_kZ \[Nh"hIh\ZzZ1982e nd Z
;m]lmev” _cdZ hlebgZezZkv k\hbf f _edh\h”~v_f g_iha\hey\rbf \oh”bl
km~rzf Kiez\ ih j_d_ Jue \hafh _g ©lhevdh ijb mkljhckI\_ iehl
m]lem[e_gbb jmkeZ j_db b ijh\_~ _gbb Jb2jhif_ée&ZmZéh\hgkilghZ[phue
mkljh_g dzZkdz” iehlbljd\ g ZgH i) k @ iha\hey\rbo ih~gbfzl
mjh\_gv \h~u b kieZ\eylv \gba ih | _ g _gbx kibe _gguc e_k 1I1h”]hlh)
<hklhggb[bjkdh]h j_ggh]lh iZjhoh”"kI\Z “hklZ\eyeky gZ e_khi_j \Zeh
<u”jbgh gZ \hklhgghf ih[_j_ "% _ ha ;ZcdZe

Jbk E_khaz]hlh\bl_evgu_ jZ[hlu \ ~_&vd_bh IfheghimKightdZ
e_kZ k ihfhsvx dhaeh\uo djZgh\. mhehguad@h\_ ihk ;

Fig. 3. Logging work in the delta of the Goloustnaya River (a) and transportation of timber
using gantry cranes near the canal in the village of B. Goloustnoe (b)

J r_gb_f bkihegbl_evgh]h dhfbl_IZ Bjdmlkdh]h h[eZklgh]h K
[jm~rysboky « hi bxey =hdhmklgZy b ;m]Jmev”_cdZ [ueb \g_
i_j_qg_gv j_d Bjdmlkdhc h[ezZklb y\eyxsboky f_klzZzfb g_j klZ ehkhk_
<h”hhojZggZy e _kgZy ihehkZ ih h[_bf [_j_]Zf.[ueZ hij_~ e _gZ \ ¢

IhklZzgh\e _gb_f PD DIKK b Kh\_IZ fbgbkljh\ KKKJ hl Zij_ey
;hevr_j g _gkdbc b ;mImev”_ckdbc e_kijhfohau [ueb i_j ~Zgu ba \_
e _kghc p_eekmhaghhc b 2 _j \hh[jZ[Zlu\Zxs_c¢ ijhfure_gghklb K
\ A~ gb_ =hkm~ZjklI\_ggh]h dhfbl_1Z KKKJ ih e_kghfm ohayckl\m G
[ulv kha”Zgu ©dhfie_dkgu_ e_kgu_ ij_"ijbylby ih hojZg_ \hl
jZpbhgZevghfm bkihevah\Zgbx e _kh\2 ~ey ijh\_* gby kZgblZjguo |
e_khf h[_ki_qg_gby ijhlb\hih"Zjghc hojZgu e_kh\ b \uiheg_gby *jm
bo hojzZzg_ b \hkijhba\h~kl\m

1 =:BH -J Hi > E.

2 N_"~hNzZ = MdZa .khqg K

3 E &ha ;ZcdZe Nhlh W > ;jxo0Zg_gdh BH=MG; )1 We _dljhgguc j.
https://i.irklib.ru ~Z1Z h[jZs_gby .

4 E_&ha ;ZcdZe Nhlh W > ;jxo0Zg_gdh BH=MG,; )1 We_dljhgguc |
https://i.irklib.ru ~Z1Z h[jZs _ghb8023).

5 =:BH -J Hi HP > 3E. i

6 IhklZgh\e_gb_ PD DIKK b KF KKKJ hl Zij_ey ] « GK; =:BH <«
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F:L?JB:EU B F?LH>U BKKE?>H<:GBY

'NK gz~ ~ _evlhc j ;m]lmev”_c@B fgh\_~ gk gz~ ™ _evlhc |
=hehmkight fZy 17-b fzy <]j_amevlizl_"ey i_j\h]h mqgzkld
ihemqg_gh nhlh]jZznbc 2el \Ihjph]h ] b \ ] < dzZqg_kI\_
h[hjm~h\Zgby bkihevah\ZekyDd\Rhaptochh4IRTK\ dhfie_dl_ k [Zah\hc
klZgpbDd D-RTK < mdZaZggmx fh”_ev ~jhgZ \kljhRealTihe*mev E
Kinematic dhlhjuc h[_ki_qgqb\Z_| ihemqg_gb_ ~Zgguo ihabpbhgbjf
j_Zevgh]lh \j_f _gb k IThgghklvx “"h kZglbf_IjZ b k fbgbfZevghc Z[kh
f_1Zz~rZgguo bah[jZz _gby Ih” ijb_fgbdhf 57. jZkiheh _g fh"mev ki
ihabpbhgbjh\Zzgby h[_ki_gb\Zxsbc klZ[bevghklv ihe_ Iz \ f_Kk
kbl]gZzehf Kh\f_s _gb_ wlbo "\mo fh"me_c 3KDQWRP 57. Kkihk
[ ahiZzkghklb ihe_ 1Z b ihemqg_gbx lhqguo ~Zgguo ”"ey ]_h”_abl
dzZjlh]ljZnbjh\Zgby

lhegZy iehsz”gZy kt_fdZ ijhba\h*bezZkv \ Z\IhfZlbg_kdhf j
ihe _lgu_ azZ”~Zgby jzZajzZ[Zlu\Zebkv azZjZg__ \ ki_pbzBH&s5h\Zggl
RTK Pro2 Ijb ZgZeba_ g _h[oh”~bfhc Ihgghklb b ijhkljZgkl\ _ggl
ihemqgz_fuo j_amevizlh\ Z 1Zzd _ k mq_Ihf \j_f gb dhlhjh_ [ueh ¢
ijh\_~ gb_ jzZ[hl gZfb [ueb \u[jZgu ke _“mxsb_ izZjzZf_lju :NK
dhil _§Z hl A h f \ aZ\bkbfhklb hl keh ghklb nhjf j_ev_nZz
kdhjhklv ihe_[Zf k ijh*heivghdjulb_ f_""m kgbBOZfbhi_j qgh_
i_j_djule-70 Ihe_ lgu_ az”Zgby \uihegyebkRhatggramretr®p ihe |
ih ijhnbeyf k h”bgzZdh\uf jZkklhygb f f_"~m gbfb b azZ”Zgguf
"hihegbl_evguf ijhnbe_f ey dhjj_dpbb \ukhlu 1ihe_| ba dhg_qg
p_glj kh kt_fdhc ih~gm]eéjbbf \uiheg_gbb \k_o ihe_Iguo az*Zgbc \g_
hl jZaf _jZ kgbfZ fhc iehsZ”b b ebg _cguo jZaf_jh\ mqgZkldh\ Dbl
klZgpDyRTK2 \ ] mklZgzZ\eb\ZeZkv gZ _"“bgkl\_ggmx Ilhqgdm
kgbfZ fhc iehsZ”b k nbdkZpb_¢c __ dhhj*bgZl \ukhlu bgkljmf_glz
gZ f_klghMkigpzkldb k j_adbfb baf_g_gbyfb nhjf j_ev_nZ b [hevrt
\ukhl kgbfZebkv \ jmqghhfopf lgf gb_f iZjzf_Ijh\ kt_fdb \ukhlZ b ki
aZ\bkbfhklb hl dhgdj_lguo mkeh\bc f_klghklb

>ey nhlh]jzff_ljbg_kdhc h[jZ[hldb bkihevah\Zehkv ijh]jzffg
©Agisoft Metashape |* _ \ g_kdhevdh wlZih\ ijhba\h*bebkV: ke "mxsb_ ~’

1) aZ]jmadZ nhlh]jZnbc

2) \ujz\gb\Zgb_ nhlh]jZnbc

3) hilbfbaZpby \ujZ\gb\Zgby

4) ihkljh_gb_iehlgh]l]h h[eZdZ Ihqg_d

5 kha”rzgb_ dZjlu \ukhl pbnjh\hc fh~_eb f_klghklb

6) kha”zZgb_ hjlhnhlhieZgZz

7) wdkihjl themg_gguo j_amevlZlh\

Ilhemq_ggu_ j_ameviZlu wdkihjlbjh\Geoblkk b\ jpdyjfZlk\yab k
| f qglh blh]h\u_ pbnjh\u_ fh™_eb f_klghklb j_ev_nZ b hjlhnhlhie
[hevrb_ h[t_fu iZfylb b fh]jml Julv ithemqg_gu Ilhevdh gZ hq_gv
\ugbkebl_evguo fZrbgZo wdkihjl blh]h\uo nZceh\ ijhba\h”*"beky
hl" _evguo |IZceh)\

! Jrdh\h”~kl\h ihevaAyBoft Metashape: Standard Edition\ _jkb We _dljhgguc j_km
https://lwww. agisoft.com/pdf/metashape_1 7 ru.ptiZlZ h[jZs gb ).
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>ey \uyle_gby ke_"h\ Zgljhih]_gghdf?* gylelewdbkibZevguc f_Ih"
AN rbnjbjh\Zgld¥l _jbZeh[\;h]hfheh\1976; Chandra, Ghosh, 2006] \
] _hbgnhjfZpbhgguo 4Gidbal Mappet b ©QGIS

J?AMEVL:LU BKKE?>H<:GBC B BO H;KM@>?GB?

Ih ~"Zgguf [_kibehlgh¢ jNK [ueb ihkljh_gu hjlhnthIRFRZgu
N _evl jj =hehimklmghoev”jlokib WIb fzlijjbkdd\eyxl kh[hc mgbdZev
gu_ hkgh\u "ey » 1Zevgh]lh ZgZebaz a_fghc ih\_joghklb k p_evx it
h[ hkgh\guo aZdhghf_jghklyo kljh_gby b jZa\blhy hhdyme BExgbcfkj_ "u
Ayl _evghklb g_eh\ _dZ lehszZz”v khefimkig@\@luuyz | 2 ijdf
kljZgkl\_ggh_ jZaj_r_gb_ ihemqg_gghb fZI NtbZeh\kt ibdk Blh]lh\uc
hjlhnhlhieZg "ey dhgmkZ \ughkzZ j ;m]mev”_cdpijhfkljZ g&h\s " v
gh_ jZaj_r—gb_ kf ibdk Lhqgghklv blh]l]h\uo fZI_jbZeh\ hp_gb\Z_Ilky
kdb \ ijh]jZiAgiso& Metashap@ G _ [hevrb_ jZaebqgby \ ijhkljZgkl\_gghf j:
gbb »_evlu j =hehmklghc klyaZgu k mqzZkldzZfb ”"ey dhlhjuo kt_fd:
b Thggh_ kh[ex” _gb_ h”"bgzZdh\uo izZjzf_Ijh\ g_ ij_"klzZ\ey Iky \hafh

Ke ~u ihk_e _gbc b k_evkdhohayckl\_gghc ~_yl evghklb

Ke_ _~u jZggbo ihk_e_gbc b k_evkdhohayckl\_gghc ~_yl_evgt
hlg lebgB[ex”"Zxlky gZ fZI.NKZeZwlu j =hehmkl4hkKh\jbkK gguc
ihk;hevrh_ =hehmklgh_ jZkihetaZigZzAghc xldklb HklIZevgZy |_jjblhj
aZk _e _gZ b \bamZevgh ij_"~klzZ\ey | kh[hEhdhkdghiklwm]k"Vviyfgh
N evlihédm]hkh _ighc b ~_eiMlhighc jZklbl_evdghkdZxhd> ~j 2019].
Bkdexq_gb_ khklz\eyxl Imj[ZzaZ b g _[hevrh_n_jf _jkdh_ ohayckl\h

ljb ~_rbnjbjh\Zgbb hjlhnhlhiezgZz b PFF \ k_\ _jghc qgZklb
=hehmklghc gZ e \h[_j_"v_ djZcg_c¢c k k_\ jZ i_j_kuozZxs_c \j_f
h[gZjm  _gu fgh]lhgbke_ggu_ hdjm]Jeu_ m]em[e_gby ]Jem[bghc hl
hi Ah f limiibjmp&\ Kyghklb \ "\Z kdjoled, b rgbagbo
bf 1l ijhly _gghlkd¥% \lhjda_ f 1jb \gbfZl_evghf jZkkfhlj_gbb \uykghb¢
glh g _dhlhju_ m]Jem[e_gby kh”_j ZI hklzZldb [j_\_g klZjuo ~hfh\ b
GZa fgu_ gZ[ex™_gby ih”I\ _j*beb gZrb ij_"~iheh  _gby glh ~.
ij_"klz\eyx|l kh[hc ke_~u nmg”Zf_glh\ b ih*ihekZdBthtHyZabhk k 7
k_ \_jghc klhjhgu ~_evlu f_""m kdehgzZfb Ijbfhjkdh]h oj_[IZ b e_\h
k_\_jghc ijhlhdb [ueb jZkiheh _gu gZk_e_ggigb hitgdlug @blkhju_
mkimiZebh[uehsZRb\] f gghfm ihk ;hmkdveimikighfm < ~ ckl\bl_evgh
h[gZjm _ggu_ kdhie_gby \u_fhd hdZazZeblvImehzkZ g uXZjdhyldhyb _
ihdZaZgu gZ-ebklleZzkZ ha ;ZcdZ®eb gHi908 @ Ih k\ _~DgByd >dh

b 7j k @ memku [ueb h[jZah\Zgu i_j\ufb kh\j_f=ggufb ih
[mjylZfb dhlhjuo ]\ XVIIl hldhq_\Zeb gZ [_j_ ] ha ;ZcdZe
K_\_jg__ ij_"ihezZ]Z _fuo ~_j_\_gv b gZ ijz\hf [_j_]Im j =hehml

ke ~u \hafh guo iZr _gguo b ihdhkguyd®).alhf dg¥cgbk f j hgb [ueb
gZa\ZQue "Zfb jZkiZrdb2 KZdEghb\"} @ K_evkdhohayckl\_ggu_ m]
h[fs_c¢c iehsZ”vx 1Z 12 ba dhlhjuo gZ k_\_j_ "~ _evlu 7h\
ijbfudzxl *jm] d “jm]m b ih jbkmgdm [hjha” ij_"klZ\e_gu ~\mfy
rbjbgZ [hjhaf0, f qlh g_ \uaulZ_ | khfg_gby \ b” _glbnbdZpbb h
Ne b gZ80- f rbjbgsb0- f <h \lh{hfjhly  _ggu_ \Zeu rbjbghc
g_j_"mxlky k ebg_cgufb ihgb  _gbyfb bbjjdmhcghc \ kj-~g _ff
JZaf_ju |Zdbo mqgzkldh\ v kjfrg_f
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YcnosHble 0603HaYEHUsA
B Kunkle kBapTane! M OTAENBHBIE Y4aCTKN —— Bopo3abl naweH 1 rpaHvubl nonen

coBpemeHHoro noc. b. MonoycTtHoe
74 TeppuTopuna GbIBLUINX NOCENEHUA B T. Y.
ynycos 3apeqHbli 1 MNogkameHHeIR

| BhIBILKE CENBCKOXO3ANCTBEHHBIE YIObA

—— [ocenkoBble goporu
Cneabl pyHOaMEHTOR U NOANONLER JOMOB
HenecTeyroLIMe OTKPLITHIE BLIPAGOTKM

HackinHele coopyXeHus
S Yuacrtrn ¢ satonneHHoi gpesecnHon

Jbk PFF ~ _evlu | hb&hnkeg”rzZfb Zgljhih] _gghc »_yl _evghl
kh\_Ikdh]lh i_jbh”~Z ih ~Zgguf kt_fdb fZy ]
Fig. 4. DSMof Goloustnaya River delta with traces of anthropogenic activity
of Sovietera according to aerial photography of May 2022
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YcnoeHble 0603HaveHus
B Kunbie keapTans! U OTAEMNbHbIE YHACTKU ' BbIBLUME CEnbCKOX03ANCTBEHHbIE YroAbs

COBpPEeMEHHOro hepMepcKoro XO?HVICTBE B Crenbl byHAAMEHTOB M NOANONBER OMOB
274 TeppvTtopus ObIBLUMX MNOCENEHWUHA B T. 4.

ynycoB 3apeyHbiil 1 MogkameHHbIi Bopoaak! naweH 1 rpaHuLb! nonei

Jbk Ke_ ~u nmg”zZf_glh\ b ih*ihev_\ "hfdh km$_ kHBE\Ekrbo
f_kl__memkzZ AZj—q@mhFF \ f_kl_ memkZ Ih*dZdZgmh]lebyg _gghf
njZlf_gl_ hjlhnhlhieZ®mZ i\_ebqg_gghf njz]f_g¢tgZPFFklghklb
Fig. 5. Traces of the foundations and undergrounds of houses that existed before-1968: a

the DSM in the place of the Zarechulus; b— on the DSM in the place of the Podkameituns;
¢ — on an enlarged fragment of the orthomosaic:—@n an enlarged fragment of DSM;
—in situ
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Jbk Ke ~u \hafh 'guo iZr_gguo b giZdRkdngZ&ldibegZ jbk
Fig. 6. Traces of possible farmlands on DSM (look for location in fig. 1)

KhleZzkgh ZleZkm >>Sb" _gdh, 1908@ \ ~_evl_j =hehmklgh
g_kdhevdh memkh\ < gZqZe_ -0 ]] hygbBlaighB asclhd\ddd jB & lgy\g L
hibkZgbc b j_Iljhki_dlb\guo ZgZebah\ ohayckl\_ggh]h hk\h_gby
g _vykdh_ | _jjblhjbZevgh jZkiheZ]Zebkv k_evkdhohayckl\ _ggu_ m]
dhffmgbafm?2 Ilhke_"gbc jZkiZeky \ ] bBaj kXZgh\ glhMgbtleb
dhlihjufb \ez”_e iha”g__ kms_klI\h\Z\rbc 1Zf dheoha i_j_"ZgL
gZpbhgzZevghfm izZjdm ijb _]1h kha”Zgbb LZzdbf h[jZzahf \_
gZlex"Z _fu_ ih ~Zgguf :NK ~ nhjfZpbb ihq\ b _klv k_evkdhohz
- ]I XX\

Ke ~u e_khaZzZ]lhlh\bl _evghc ~_yl _evghklb

K Ilhqdb aj_gby h[jZah\Zl _evguo f_jhijbylbc ImjbafZ b wdh
\gbfzglke ~u k\yaZggu_ k ~_yl evghklvx e_kijhfohah\ \ B_evlZc
=hehmkl@lZc.PFF b hjlhnhlhieZgZo hgb piZblZdgug IjZzgkihjlhf b
[j_\gZfibli_qzZldZfb gZ a_fghc ihHkjdglgkltb.yjdh ebg_cgu_ ke_"~u \u
m ihjlzZz \ k ;m]mi¢ty cdghkbsl f ]~_ khojzZgbebkv hklzZldb ri
l[jZkku j_evkh\ ih dhlhjuf i_pghfasFAahRgujbk7). JZkklhygb_f_""m
gbfb k k_\_jh-aziz"Z gZ x]h-\hklhd khkfzZzkx&ky 1Th gZ b&h[jZ _gbyo
d\z~jhdhil_jZ hlg_leb\h \b”gu ihehku ey djZgh\uo j_evk rbjb
khhi\_IklI\fmZxdu rbjbghc ~h f B-\ukhlhc ~h f

< N evl_j =hehmklghc Ij_db hl j_evkh\ khojZgbebkv keZz
dZgZeZ m gug_rg_c¢c eh”~hqgghc klzZgpbb k \ukhlu fh 'gh jZae
[MImev” _ckdbf ihehku ijhla _gfhkiuvtxjZxsb_ky \ i _j khor__ jmke
jbk K_]lhrgy ke_"u ijZdlbq_kdb kKl _jlu ihke_"mxsbf
\ha”_ckl\b_f gh bf__Iky ijbf_qzZl_evgZy nhlh]jZnby ]
fZkrlZ[u ijhba\h”kl\_gghc ~_yl_evghklb kh\_Ilkdh]h i_jbh~Z jbk

1 —kehmkl_gKohlgbpbiZevgh_ h[jZah\Zgb_ Bklhjby Whp:fdjlbustnerske-k mjk
mo.ru/o_poseleniilistoriya~Z1Z h[jzs_gblh).

2 Gb gc Dhqg j]zl AZibkb khh[s_kI\Z W ehttds$jivigcpmiwall-k6832461 1177 Z1Z
hijizs_gby N
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Jbk HklZIdb riZze gkhhbgllgnh Z b |jZkku j_evkh\ ey dhaeh\uo d
PFF [ m klZjh]lh ihjlZz \ ~_evl_jJ ;m]lmev” _cdZ mqZkldb kf
Fig. 7. The remains of the sleepers on the orthomosaic (a) and the railtracks for gantry cranes
on the DSM (b) near the old port in the delta of the Buguldeyka River (look for location in fig. 1)

Jbk LjZkku j_evkh\ "ey dhaeh\uo djZgh\ gZ PFF Z [ b ~jm]b_
AN yl_evghklb kh\_Ilkdh]lh i_jbh”rz \ \' A _evl_j =hehmklighc mqZ|
Fig. 8. Traces of railtracks for gantry cranes on DSM (a, b)and other anthropogenic activities of
the Soviet-era in the delta of the Goloustnaya River (look for location in fig. 1)
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Djhf_ Ih]l]h \ mklvyo j_d khojZgbebkv fgh]l]hgbke_ _ggB— gZkuit
9 b ~hjhglbj_a [hehlh ihkljh_ggu_ ~ey ljZgkihjlbjh\db e_kZ 1Ijb
Zwjhnhlhfzl_jbzZeh\ ih djzx ~_evlu j =hehmklghc [ueb h[gZjm
dhlhjuo [jZeky ]jmgl Z |1zd _ bkdmkkI\_ggu_ \kalurfgby \
jZkiheh  _ggu_ gZ gZkuiyo ijbfudzZxsbo d gZzZfulguf dhkzf Gz
\halur_gghkl_c knhjfbjh\Zgghc \ oh®_ ~ghm]Jem[bl_evguo jZ[hl
fZyd dhlhjuc b k_cqZk jZaebgbf gZ hjlhnhlhiezZzg_ ijbmklv_\lI
=hehmklghc jbk

Jbk BkdmkklI\_ggu_ \halur_gby k fZydhf knhjfbjh\Zggu_ ijb ~*
jZ[hlZo wdkdz\zZlhjhf k ihglhgZ Wb njzZ]f_gl hjlhnhlhieZzgZ k gZkui
khhjm™ _gbyfb b | _f  ofZyhdlhZbg_ » evliuj =hehmklfgheh  _gb]
mqgZkldzZ gZ)jbk
Fig. 9. Artificial elevations with a lighthouse formed during dredging by an excavator from a
pontoon in 1958 (a) and a fragment of orthomosaic with banked ground and the same lighthouse
on the edge of the Goloustnaya River delta in 20&% (for locationin fig. 1)

1 =:BH -J  Hi > E h

299



Remote methods in Earth research

Hij_~ e_gghc wdheh]bq_kdhc ijh[e_fhc \_jhylgh ke_~m_I| kql
ijbmklv_\hc gZklb jZzkkfzZljb\Z_fuo j_d LZd f_""m gZfulgufb dhkZzZft
\'g_dhlhjuo mklvyo jmk_e j =hehmklighc jZlghklhqgqghuojakhdftigo
gZ fhf_gl fZckdhc kt_fdb ] "h kbo ihj \ [hevrhf dhebqg_klI
aZlhie_ggu_ [j_\gZ jbk <klj_qgzZxlky 1Zd _ rbgu hl [hevrbo Z\Ih
N evliuj ;m]lmev”_cdb aZlhie_gguc e_k gZoh”blkyhi\ @ZXbhdghh \ bl
klZjhlh ihjlz 1~_jZg__ reZ ihl]jmadZ e_kZ ~ey ljZgkihjlbjh\db \ ihk

HI* evgu_ [j_\gZ \klj_gZxlky gZ kmr_ b ih [_j_]I]m |Ih ~"Zggu
hgbklbl _evguo f_jhijbylbc f_klZ bo jZkijhkljZzg_gby fhlml [ulv lhq
dZjlh]jZnbg_kdhc hkgh\_

Jbk AZlhie_ggu_ [j_\gZ \ jmkeZo b aZ\h~yo \ *_evl_ j =l
(kf iheh _gb_ mqgzkldz gz jbk
Fig. 10. Flooded logs in waterway and backwaters in the Goloustnaya River delta
(look for locationin fig. 1)

Jbk AZlhie_ggu_ [j_\gZ \ bkdmkklI\_gghf aZlhg_ m klZjh]h il
j ;smlmev”~_cdb kf iheh _gb_ mqzkldZ gZ jbk
Fig. 11. Flooded logs in artificial backwater near the old port in the Buguldeyka River delta
(look for locationin fig. 1)
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<U<H>U
< j_amevlZl_ijh\_"* _gguo jZ[hl gZfb kh\f_s _gu mgbdZevgu_

k\_jo\ukhdh]h jZzaj_r_gby b bklhjbg_kdb_ k\_~_gby dhlhju_ iha\h

b b~ _glbnbpbjh\zZIv ke "~u Zgljhih] _ggh]h \ha”_ckl\by gzZ | _jj

;m]mev”_cdb b =hehmklghc gZ aziz~rghf ih[_j_"v_ ha ;ZcdZe >h

ljiZnbq_kdbo ij_"~klz\e _gbc h[ m _ g_kms_kKki\mbksthdhh[t jdhZ2&@ g_

[ueh GZ kljZzgbpZo jZaebgguo hnbpbZevguoibjlgelnnbipihZdkguo

ebrv hibkzZgby ]~ azZqZklmx g_| kkuehd hldm~Z [ueb \aylu k\_~
< oh”_ gZklhys_]h bkke_~h\Zgby

1) hij " e ¢jZgbpu k_evkdhohayckl\ _gguo Jh]hitbhceh]h \_dz
ijbgz”"e_"Zsbo dheoham kh\_lkdh]h i_jbh~zZ \j_f_gb

2) h[gZjm  _fggh]lhgbke _ggu_ m]em[e_gby j_ev_nZ khhl\_Ikl\mx
memkh\ AZj_qggh]lh b Ih*dZf_ggh]h kms_kl\h\Z\rbo k ijhreuo

3) br glbnbpbjh\gZgua_ fghc ih\_joghklb ke_ _"u fZkrlZ[guo e _k
| _evguo jZ[hl b iheh _gb_ dhaeh\uo djzZzgh\ fhklu dhlhjuo mk
i _j_f sZxsb_ky ih j_ evkzf

4) \uy\le_duklzZ kdhie_gby aZlhgm\r_]J]h e_kZ m [_j_]h\ ha ;Zc
jmkeZo j =hehmklghc

< ijZdlbqgq_kdhf ieZzg_ ihemqg_ggu_ ~Zggu_ fh]lml [ulv bkiheval
j_dhgkljmdpbyo gZijbf_j ijb kharZgbb fzZd_Ih\ h[mkljhckI\zZ ~ e
\j f gb "ey j_]bhgZevguo fma__\ \ kh\j_ f gguop_i@plfZedZo
ljb[ZcdZevkdh]h gZpbhgZevgh]lh iZjdZz J_ameviZlu fh]lml J[ul\
wdheh]bg_kdbo baukdZgbyo kh\f_s gguo K phdug lqgbjs \qlky gug
\h~ h_fh\ Fhj_gzZy "jj\*"kbh\2y | kh[hc hkh[mx p_gghklv _keb h
g _kdhevdh 2~ _kyldh\ e | ih® lhes_c¢c hleh  _gbc >egmwdghio p_
kKi_pbZevgu_ bkke_ _~h\Zgby

E:=H>:JGHKLB
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