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Abstract. The significant part of roads and ra
ways of the Sakhalin Island are located in

coastal zone of the sea, in the lower part of the
bris flow transit zone. Debris flows cause blockas
and damage to the roadveayn some areas of tr
island are sites where the number of debris flow
sins is 3840 per km. Basically, these are slope
bris flows, which are formed annually during pi
cipitation of liquid precipitation, and whose volun
can reach 500 #nAt the samedime, debris flows
can play an important role in the formation

beaches and protection from abrasion due to th:
moval of material to the mouth of the rivel
Transport of debris flow material to the coastal z
on the Sakhalin Island is carried outthe coasts o
the Gulf of Patience, the Gulf of Aniva, the Ta
Strait, etc. Beach savings are the best of its na
protection against destruction. Therefore, the n
to build seepage facilities is due not only to the n
to protect the roadway, balso the importance ¢
transporting debris flow material to the beach al
Characteristics of debris flows in the coastal zon
the island differ in a number of parameters, sucl
the volume of debris slides, the frequency of f
mation of debris flow, the type of debris flows, th
size of carried fragments of rocks; therefore, wi
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Abstract. The condition of the World Ocean h
always been the most important factor living cor
tions of all Biosphere. For this reason change o
hydrological structure and properties during p
geological eras repeatedly led to global ecolog
crises and dinction of the majority of the orgar
isms existing at that time. The modern technoge
sis of the World Ocean can have similar ce
strophic consequences. The development of this
sis will take place in a hopping manner. At its fi
stage, the consequencef technogenic transfol
mation are localized within the boundaries of in
vidual sections of the World Ocean. But their nu
ber is constantly increasing. At a certain point
time, the cumulative effect of this process for a |
atively short time can caeghe destruction of th
World Ocean as a single system, and its transi
to a new state. This will inevitably disrupt cont
tions in most parts of the planet, and will caus
global ecological and soceconomic crisis. At the
same time, it is impossiblto stop the process
technogenesis of the World Ocean under the cc
tions of continuous gl
and its need for natural resources. The only real
to prevent catastrophic consequences is to dev
mechanisms for controllqnthe processes of tec
nogenesis. In practice, this problem can be so
by creating managed natutakchnical systems. |i
these systems, enabling ecological conditions
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¢ dzdzts Is Qy OB 02 € Odz M ¢ tsd3 Abstract. There are a large number of ownerle
Btsds ) Ctdzdyj Mmlsets B j M~ flood control protective hydraulistructures built
otsHEBO T n L OMdIsdzr = & dH without proper design and correct observance of
Ydded?2, fsfmlstetsj dadz™ = B j production technologyn the TrandBaikal Terri-
tctso Odzdw d Ctdzlstetsdzv ff ¢ tory. Some dams do not have owners and are
sjrdesdzsedd ftesdL o tsH Mils registered in theRegister of hydraulic structurgs
ddi3j i Is MmMteMmlse j dzded € s ( their condition and mode of use are nontrolled.
cdHtdkEYFEFMS dr Mbtstelzy j dz During operation, protective dams are subjecte
jyddz dmMmfsd L so Oded v ¢ mechanical and hydrodynamic influences, wh
ftesyj My My dzEOIsOyYydd carries an increased risk of additional damage
9 jtc O Ismw d&j m ©dzed yj M<E d tothe overestimated level of protection of the te
atsLH]j2Msoadwdz, ylsts dzj M, tories.Itisnecessary to take into aasiosuch struc-
dzsets tedmMG O otsL dzd € detse tures in order to make recommendations for tl
EhjtceBPHlimadj fjtcj syJj dz furtheruse orrepair.
hdh jdedesisd Isj tetcdIststed 2 This article describes the experience of using
Cdr Mtstelzy jdd?2 M vyJ dzz manned aerial vehicles (UAVS) for examining ow
yd?2 fs5 HOdz dgj 20 j &3z d erless floodcontrol protective hydraulic structure
fteso jHjdzd® toj dzgsdzls O. of the TransBaikal Territory. The scheme of col
Il HOdzdzts?2 MilsOIs! j ¢ dMmr ducting such surveys, which includes seve
dzdw BJ M ddzsilsdze = dzj IsHOB stages, is considered. At the initial stage, the in:
dzjija 1 [ ¢) H dzW tsB Mdzj H ts8 lation of ground reference pointsarkers and thei
coordination igequired Then, the UAV is circlec
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monitoring the condition of ownerless flood control hydraulic structures of the -bBedkal territory.Hydro-
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over the territory and a series of photograph:
taken.The next step involves photogrammetric p
cessing of the survey data and obtaining spatic
linked terrain and orthomosaic models, which

then analyzed to idefy structural defects.

The use of UAVs during the inspection of flo
control structures demonstrated the possibility «
better assessment of their condition compare:
traditional instrumental observation methods.

obtain the best result in the siflation, it is recom-
mended to shoot from a height of not more tl
200m and use coordinated reference points tha
visible from the air to bind the model to the coor
nate system. In this case, the error in determit
the el evat i on ceowill ndt éxeeec
the spatial resolution of the image. The locatior
the control points does not significantly affect 1
accuracy of determining the terrain model.

Keywords: unmanned aerial vehicles (UAVs
structure from motion; terrain model; orthomose
ownerless flod control protective hydraulic struc
tures; aerial photography; photogrammetric imi
processing.
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[Westobyetal., 2012]
Figure 1. Scheme of shooting a thre@nensional object for further photogrammetric processing from
[Westoby ¢ al., 2012]

"E“ N T\ g, R

pamenne 1 : 306pamenne 1 ¢
& 2 ikt

31 g
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dmizdes & d &3 tc tf s BfftfAslse j sMisezs hdr fdSMjdzj 2 dzO (
. wigdy' f s SijoldgsefiPhotoscarf fd dzd A3 B SL dZOYJ dz@ S tstetej CIs
CtoOMmMiazid§ stetcj S st 4 , MBEAG2 OSMRYGB, Misfcis®g BMiseo d2)
Figure 2. An example of aearchor pairwise matching pixels in images of Ulsta village according to the
Structure from Motion method in Agisoft Photoscan
(the blue color indicates correct connections, the red color indicates incorrect connections,
there are 44 matches on the left side and 2988 matches on the right side)

35



2020 | Vol.2,lss.1 HYDROSPHERE. HAZARD PROCESSES AND PHENOME

[ ity sdsyjddi ¢O&]!
fnyj dz o] Csdzmstezdtoclzj Ismw . KoopanHuposakme
OolssBOd Ui MEB2 dHjddsd¥ | g5 | s
L dzj d3j delsse 020 dgdatsy jMlsej | 3 1
2) . Skfsjedshdydeorishy | & EEEETE i
q‘ L 5B tc Oy J dZCf w c Htck ¢ ts d3|Z , TeppuTopun ¢ BINJA et —
SYd deGiiils &Y sdztsy j ded v ¢ Od3j l:
dzj dzd dzj 2 dzts ? Bd ded &3d L Oy ¢ npuaHakos p——
CoOHtKOlBY , 5O¢ COo¢ | (merop SIFT ) AeckpurTop
MsOdso sy niMiskyd & § | g | |
HOdde R Mdddtse. 1Ldyd &2 Trexmeprian Paspencenioe
s do&3jBMHE df d&jisls dad | T o6nako Tovex
stedj dzZsOydd o ftetsflsteOdzi ?{; )
fsdkzyjd’ 5 SCssteHddzOko| £3 e
mowid M tldd ste)nditk = e
Gjdzjtcdtolzjlsmw o dzj CBlsttct (meros MVS) J
CststcHd dzOls ¢ f tosfistc Odzmils e C
Bsyjls BrolvwL OR®] ¢ t5j Odz l
CtsteH ddzOl f sftej Hilso sdg v Pyatoe yuasanme ;
mihjhleks " 7 dOL j dsdzr © e
ktsySd Ry dts ttjHjddls: [}
CststeH d dzO s fn Eflstets? f Tranchopmatyn
406 d ¢ O d 5 dzdiBNSS dipfdin s g ‘o S| £ RS
Htolze d A 9 dHtS9 -G HsiELdswgjt &
dL ' S Oded 2 . J f sfydzj H dzj : revepuposare
dLBBEOY ] dd?2, {§Sdkzyj ddz = [
6] CdiistezC ydd dhptf tsdziteiOn ¢
OdzG ste SBMBO kMt j " des  f tod ok Fevepuposatie
dmimdzj Hise Odzd d tcOL dztstsB t6 O SRS
Stcj » d3 todz" n sBi jJCIstso L F

JUj@s stsydetsfylsd f tsdzlz yj dedats 2 dpfshiiz dgeslg - 28 'dots SR BE O W
fesdLroasHdlsmw ki Ji WeBGwdoddr) syt cDBdss 0B |
B ssHd ¢ OdBd f sdzlz yj ded v BSH i @y E3dMisSEsGMEdj i3 &) IStsH !
or Moot wOLWY M Jjdedw. 1 tcd 1 idues3. Fechnolegicarsehdmeof ¢ OW

Mrj B8O ftetso jHjddw  t6OB 5 Iphotograniteticdlodessing of UAVJinBales using

fdzi Hize M dj LIlsOfet al] B@2]t o by the Structure from Motion method

( tod M B)dzts €

lsstendddEsoOdd) fjld 2 *EB'S <§bm %Mwaé@ggmd
ssuj ¢ d BOLSdeseatO dr E%I{slﬁz% gg 1 Bo. gy

dzv dzd s
miigigﬁ;é, qsfr]ﬂdequd;Oszdj . exutl T d @qum fr]Qq’J QtstStGHq’dZOlsf

Jtef 9 Issls dtsdzj dzls, S tSGHO
3IJOdZdLO@|Z$dSVWGOWMﬂSBGtGOd3dSJBtGduJ
sBtcOBtSISCd MdzdBE SO 5 dBj IStSH I
f tctsfls tc O disipdstp jj ddislefsic ts © O dzdzts 6 15 1
sBdZOCO Itsyj s d&j MisdesMmisd .

36



AIRTtLanarto. [rowr1 30 Pt dArewwz R utsdy 11| 202C

4.) sMils B eP@BEE® ZOSC 0  IsSsdgd fi§ i tip stststoH d dzd tots® Odzd j
fodzyj ddjd3 Istej - di3j tedats?2  fdjtdeijjfdimfts | uggl fts elzO e f o fnd Mis
stelstsW tslststf dzO dzO o MsC ¢ BVGSY &4 Is thO dafpjsdr!j tdzdete Oz dzj 2 " j 2
tcOL tod N § dzd W . fsmistetsj ded v tstols i Wotisls t5 f dz@Rdztn § dx

J tcOdE On H Odzdz" ~ d it fzgzH s O dzg 2 MtseCrtskE@ tcOL toj h j dad
ftosdL o jHJ dzO syd dz¢ O Is B)tedem fls A 1 caP s B sk i dedzf v O tots W t
btoj o Bj tedzts2BsH j dzd L Oh Jlds@L tejh jdzdjd&3 4000713000 d¢f,
ftoslsdotsf OoatsHSCtso" 7 HOMB 18 [ @2OMYJdtj dezha n tf & dgl ISQr MdzOf
10BO2COd MEtsets CtOw, Seridlz X| W Gddzts R C 309 S H OslzdazgROo0 d o3
111 6. [ &z OdzOdzdL © BT dzdny dOr @ dz'j dzd OdBdf b Bz gt ¢ 5]z 2tDdz
Mststelzy j dzgdw o MR &z tod 2 &S , ZdfpzCHO M(s35 Gz + Codo Odzj dzls) .

10 fsHeBlstsodlsj dz desd3 L UsfOdf | M fslPa dzfj OB sE Cc6. 16
B dzts ftesdL o jH,j dats i Oy 6 iz i tdzdz® dz’ f dfr
CotstoH d dzd olis g @OfAsfifi O ftcdo Vv L Tt e O BZdzdets 6 5 RxéDj Bapture §f dzd v
Meh jmMsoks hdds flzdeClsOdz f CrEBAs it} dsB g Mif 5 s daidzy W i s dzdzts
GdtHjLdqUud ME 2  fEjjldh.j L Gl @O Bj Mis donlsk] dBo et
i jBCO or BteOdadz' n sBl | YistEn Is@ " 6 s dileindzOdy! Ooffs s 3O Is d U Jd
dmf sdz' L s Odzd j o3 GNSS W tisdgtsdz e @ 2 T Oynbrl je 2 . 1 C
R8s+R10 f f§tfstsBtcOBtslss & dEp] ddvi mdibssjj dButstbmELsestsH d dz
Center.] cdoawiL €O € d3j Misdes?2 (i fitslslzg o3 jts 0 © iz SESH dz@ IF & 6 dzfy & dzP dzc
[ 4s75 ftoesdL 9 tsHd dzOMm! dz@z0B Stclf iz daf JsPF d dzts s dz)c s Of f Ot
I EMEHOEMmise j dedets? ¢ jtsHjLdyuimMSes?2 Mmjkd 2 d 3

tdmzds§ Mesy sdsy jddj btsyjsc M jBCd ¥t Orgge)y , Ml
Figure 4. The location of the shooting points of the camera mounted on the UAMIydsiillage)

[ dzw G 4 dzj e d tousthWOelsfo 52 SIMBES8 4 ezdi s ki 20107 . tdLEd
toj dzt WO d Bl skt zOdztfg tcfisc O cisOE B dzdzdz€ sSHw :
o' § Sdzdzj dedz’ n 9 dzOH d tc,1)Is tc §f K (zfctEmiaz @Ot LM ftoj HMISOo
ftosctcOBBds] 5B MY J Yl dzd @ J Asghij dsdsfdts B h zty®g azsass? 5B dzOMls c
fjtcosds 1 Ofj W sls sdzd d3C2s Is dzts g @ & gigdzdn Getird fis ‘dzts > jisdzd J ¢ Od
Odzec stc J¥MZZ[ Ul | man, 19799 tgj BB ttflstdsiteer j2H § dzd W fyi § o3¢ d ;
dHj dzsd¥dydtekzjls 4 dzsspiOo’j RdCoq dglh Befeistcj dzdzj 2 S OdzdBtotso €
f sfdzj Hise Olsj dz! dzts slsmdzj NfOMPPYUssW dzG j , HE Y F zd Jyd J dalsT  Hc
JyidzdeoOdedy ttsrdydd SCOdj te’ | wWmtetwdj Isfiyvs O H dAfft8iH t&[QL 2 d&3j © C
mModr - tslse j IsMmise j dzdz" = ¢ ofdgif didgiplsts ots B @aRE Otc dslsg@ ¢ . 1 L
9 SH J Btsdz: " ddzmise s dL 8BGO

L http://www.agisoft.ru

37



2020 | Vol.2,lss.1 HYDROSPHERE. HAZARD PROCESSES AND PHENOME

fsCtcr 908 Is otsHdzY f 59 j torlsdEyfihlaly],tc dESRUs sig QY dzH ts dfysdzOfm § te d
BM Is! dm& dzs yj dz© du stsf ©¢ w®W ¢btf ts figstscfidgltsfo. [WMets t oby e
ftetsdL o tsH d dzts fiy! ) f si3sh 1fis dzia@apdiGededh '3 e32@®'C d B H j dz
fMtej Hfglso g ot oscan. 10 i) lptcf BzOMIsOYlsii CMsktedtetso O
dmtf sdz’ L 59 O dzmulti-viendzstesddMMS 3 M d Mis J d&34 CststeH d dzOIs f yd
sfMmdzs o Odzdzr 2 dzO C tsdeyd § ysials s WetHsidftf* dzGsdgQec dzf ¢ sy d W tots o 52
Lticjdzdvw, toLeotsdvehd?2 ftdadnBEmst tcj ¢ sdmlstcz¢ yd¢*

[cffnlzdztst?soadz,dz StelssW slstsf ZOdZO d yYydWwtetse 52 d&SH
Ofm. wig!, B) 6. zZzddkCoO, 9) M. viEKj2MNHC

Figure 5. Fragment of orthomosaic and digital terrain model
O Ustllya village, B) Shilka town,e) Ureysk village

tjLEzd OKT d tSBntz>1|-fr]JS(ﬂz.¢g)adedzts 12 &qdkls f dny

' i OtgJ SHJ sdzjls. 1 C
Imjcs B s 1sfr]lzﬁ4fnlsa 'fs 9 O[ o) d% () |

SONHT2 dL fdjlkse 111¢ q@ts 'Stsgs dzf‘ shoH“t;Jﬁfmtﬁzr.ic{zw
06C &) fdzyj ddj S s tsfr]dz,cgd; dHkz,

bedrj [sostskO € Odj o’ s o B " H Qs
5OCy | dzj St 908 Nh (| q% 4545 é mdzqg(éz
% sls s f)dzd &5C d IZHOdedzq’fr]JlsOdfs H'dz:[w
el CtOB®) stedyj MS 2 tSB o"b f'][e % J o
95100 fded S tso. I toj dgw Jfr] e Hz d MO

38



AIRTtLanarto. [rowr1 30 Pt dArewwz R utsdy 11| 202C

vOBdzdYyP ik stedui MCdd §JOLOd]ster BsH ] dzg
Table 1.Geometrigparametersf the model

L omj dy| 8 W |t OvEgs| 1 detds § ) tets ks P dach ;g?g;‘;?@i‘
fraGey MBat BwOs - kos®O-| BONGHBEONE ~ o o e
mMdz§ &8¢ wd ¢, ud ¢, stol s 2O dzC & %O,
. L ted 646 0,28 152,2 0,079 0,161
¢. zdd o921 0,23 168,4 0,078 0,156
o M lRdzY 498 0,15 104,1 0,079 0,159

t dMEzdesOL § Bdz" § B IsCd lstinsataidmf "fn BLBJlmcECﬁléﬂTmm@&m}EEISf 20¢C
Figure 6. Ground marks of control points (lefview from the ground, rightview from a height of 200 m)
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Figure 7. Orthophoto map of Udtya village with ground control points (highlighted in green)
and control points of aerial photography with UAVs (highlighted in red),

the shortest distances from control to reference points are shown by segments
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Figure 8. Detection of defects in protective structures on a model obtained from UAV survey data
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Abstract. Studes performed in different river bz
sins in the NortiVest of Russia have shown tha
combination of temperature and ice conditic
plays a significant role in changing the winter wa
content of rivers.

Air temperature and ice thickness are integral ir
cators of changes in thermal conditions in the ri
basin and in the river, regulating through cryoge
processes the supply of groundwater and its
charge into rivers in winter. Therefore, the mi
predictors used in the work are air temperature,
thickness, and winter river flow. To obtain quar
tative estimates, a comparative analysis of chal
in river flow by the end of winter under differe
temperature and ice conditions was performed.
series of winter runoff of rivers in the basins af 1
Lovat, SyasNorthernDvina and Onega rivers wit
the total period of observations of the runoff and
thickness of the river ice are analyzelP552016
years, temperatuiie19362016 years.

Based on the analysis of a series of observatior
river flow, ice thickness, and air temperature lasi
more than 50 years, it is concluded that the lov
values of the minimum winter flow of rivers we
observed in cold winters, and the highest val
were observed in milder winter seasons. With c«
parable pravinter water content of rivers in a seri
of mild nonthawing winters, river flow in the stuc
ied basins decreased less intensively and the r
mum winter flow was higher on average
10-20%,and in some cases more.
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Figure 1. Changes in river flow in different severe winters in the basins:
a) flow hydrograph of the river OKavillage Borok F=310 krf
b) flow hydrograph of the river Dymkavillage Domachevo F=112 Kn
c) decreasen river flow in February relative to November (%) in the basin of the river Lovat;
d) decrease in river flow in February relative to November (%) in the basin of the river Syas:
17 winter 196364 @avxii=18 AC) ; 271 winter 195758 @avxaii=16.1 AC)
371 winter 196768 Gawa-i=11 2. 6 AC) ; 47 winter 198681 Gauxi-i=i6 . 1 AC)
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Figure 2. Changesn winter river flow under different temperature and ice conditions:
a) the basin of the river Syas F<250%m b) the basin of the river Lovat F<400 km
c) the basin of the river Northern Dvina F<255%km  d) the basin of the river Onega F<900%km
17 cold winter; 2i average severity of winter;i3mild winter
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Abstract. Water quality is currently beingvalu-
atedregardless of the amount of water flow. The
fore, for the water industry, it is especially ir
portant to obtain a unified assessment of the qt
tity and quality of river water flow. Using the aut
mated software packag
andCleanRonof f I ndi cator so
Hydrological Institute, it became possible to join
process large volumes of standard hydrocherr
and hydrological observation data at the posts.
first part of automated software package allows"
to dividethe volume of river flow by a single ingre
dient into pure when its concentration in the efflu
does not exceed the maximum permissible con
trations (MPC), and into polluted when it is higt
than the MPC. The main indicator of the quality
river wate runoff in this method is the relative vc
ume of runoff contaminated with a single ingre
ent. In the second part of automated software p
age, the annual volume of river flow is divided ir
partial volumes of various durations that differ
the compoition of the complex of pollutants, ar
their degree of pollution is estimated by classe
accordance with ANON (2002) 52.24.62602.

The estimates obtaine
guality <certificateo.

guality monitoring othe Department of Hydrome
teorological Service of the Central Black Soil F
gions, using the automated software package,
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Table 1.The limits of variation of the measuredlues of hydrochemical components at the point of the Seim
Riveri Tetkino village for the period from 1993 to 2013
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v OB dzdyoO[ RdztsmdlIsj dz' dz" § HtotsHsdzydlsj dz2 detsisd d B v d3" L
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Table 2. Relative durations and volumes of polluted runoff at the hydrochemical point of the Seim Rive
Tetkino village, averaged over the period from 1993 to 2013.

S BBy B T T @ T 0C v d& ] O u LOcEYL & d 1 mJ
pH 1,6 0 14 2,5 0 16,8 5 21
I 0 0 0 0 0 0 0 21
O dzOMmr h j| 25,6 0 61,9 | 28,3 0 82,8 18 21
116 36,7| 4,4 100 | 49,5 3 100 21 21
ml s 63,3| 23,5 100 | 68,6 | 16,7 100 21 21
NO2 62,2 | 17,2 100 | 60,9| 12,4 100 21 21
NOs 0 0 0 0 0 0 0 21
NH4* 20,9 0 79,7 | 26,5 0 86,1 16 21
AW Olst 34,8 0 70,4 | 26,5 0 78,4 19 21
Fesgn 43,2 4,9 91 48,7 4,4 91,6 21 21
Cuw 72,8 | 43,7 100 | 76,5| 33,7 100 21 21
Zn%* 0,1 0 3 0,6 0 12,4 1 21
yré* 0 0 0 0 0 0 0] 11
urdt 0 0 0 0 0 0 0 11
Ni2* 0 0 0 0 0 0 0] 21
LJ W) GG 444 143 | 901 | 55.1| 164 | 89,1 21 21
AJ desdzr | 04 0 7,1 0,3 0 6,5 1 20
gl ¢l 4.7 0 29 42 0 27,9 5 21
cat 0 0 0 0 0 0 0] 21
Mg?* 0 0 0 0 0 0 0 21
SO 0 0 0 0 0 0 0 21
Cl 0 0 0 0 0 0 0] 21
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Figure 1.Longterm dynamics of annual values otMw,% att he poi nt o f TetkihoevilaBee i m R
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Tetkino village for %, BODs and COD



2020 | Vol.2,lss.1 HYDROSPHERE. HAZARD PROCESSES AND PHENOME

t Mz defs lzts B tsdzj Is dgW W | ot d WeOalzd f OdzZMist) U ols ¢ dt et d3
Hd%sspCE'd dzj WisjftesHEzCIstso
Figure 3. Longterm dynamics of the Yoit, % at t he point of the Seym F
for Fewta, Cu?* and oil products
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