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Abstract. The paper presents the content features and differences of recreational water use and
recreational water consumption. The most important national and internatiemads in thematic
studies are discussed. The authors' contribution to developing scientific ideas as well as the findings
in the field of recreational water use are considered.
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SKIOVO i PROBLEMS AND SOLUTIONS
Belyaev S.D., Kosolapov A.E.

Russian Research Institute for Integratedt®y Management and Protection (FGBU RosNIIVKH),
Ekaterinburgi Rostovon-Don, Russia
e-mail: Sergey.Belyaev@voda.gov.ru

Abstract. In the process of SKIOVO developing and implementing, significant gabe megulatory

and methodological support were identified. The report presents proposals for amending existing

documents in order to increase the effectiveness of SKIOVO as a tool for state planning of water
management activities in river basins.

Keywords. SKIOVO, methodologypriorities, limits
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IMPACT OF THE REGION OF NEW DEVELOPMENT
ON THE AQUATIC ENVIRONMENT

(BY THE EXAMPLE OF LOW REACHES OF THE ANGARA RIVER)
Burmatova O.P.

Institute of Economics and Organization of Industrial Production SB Révosibirsk, Russia
e-mail: burmatova@ngs.ru

Abstract. The analysis of the features of the Low Angara region is given from the standpoint of the
formation of a possible level of pollution of the aquatic environment with regard for prospects for the
dewelopment of the region's economy. As a tool for such an analysis, a model for optimizing water
protection activities in the region is used taking into account the prospects for its industrial
development. The main shortcomings of the implementation ofsiment projects for the
development of the Nizhneangarsk region are shown with an emphasis on the problems associated
with maintaining the quality of the water basin. It is concluded that the development of the region in
the conditions of compliance withé requirements for the protection of the aquatic environment is
possible only with the use of advanced environmentally oriented technologies.

Keywords: management of water pollution; water bodies, region of new development,
environmentally oriented techlogies, investment project
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BOMMj 2 20 to.
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15343 d1l dedkfz. & otsHBRtcOdzgd dzd P O d3dzts

(Mztgdg0?2 w©B4 388 Sdzdz
WO | Ctbfdl | oGHGEGOEMUAIOI®] dj &0l
6. uvsBBd M §djL did 562 3l ofslsli lydidizdds .
I sfjd osHBRtOddddh oMY sdsy jd' d&o Is

tdMfeBdzdCd s OdOF Mt Bz} GBI, c52) @izdf.v Isds (s ztse
vstesdys sy, Sy deszteOdzr ¢ 8, - 1s608s, j AAH) SGtizged o3 .
s etedlststedd  smindd
td O owls BJjtejls dzOyoOdzs o© s Otels Odzd dzMm € ¢
ofOHOjIs 9 t. uvtBttd M djotstt k] 80 dz@zd
292 Cd3s, duodsefg dzt 8 kiizC 52 tsB ZOME G 3 3 D ts T Gyt
(9 f§tojHj dAEBR8 4t08.d€Cd Is d
Is "ddBBdy Mz MMisOelz o BHO 5. dwls
CdzommEkz; MtejHd COldtdzse ftoj 5B &zOH OB Is ( tsdz
1 Otcj € J bWl Yt cdHtsadBdUyjMSdds dzOB dzs
slsdzd yojlsmw HJgdZOBJCO Iswy jdzr 2 d3j sOdzdztso o
Cdzyj dzlstc Oy d GOt c Odzy O,
( tod Mizidd)d
t Jplzd s sdaglgtcOydw 3 jdzjL © tsBh jets dzO IstcOdzMma t
v ’
t JApzts s sdzy j dzestcOydw BOte Odzy0O dz0 IstcOdzme tc O
10 ojMm fjtedtsH dzOB Azt HJ dzedV tslsd3j yoO,  Ismw
NJdzjLO BB jets HEs 1 1rs. 1t BBOtcOdzylz o 2
Slsdsd By fsorhjddd Irs s &BOcdd® d s i
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{Isd3j yoOjlsmw fwsorh jdzdetsy MmsHjtey Odzdj ydd
Isj ~n dz5G J dzdzis G 5 L OGtew L dzgj ded W slsa tsH Od3d G s
l slskf dzj dzdj L Octew L dweshdn ojhjMmlse o tj ¢
mMeCtsdz M oHtMBBodzts? f dztsh OH (. v O0Cdd3 tsB te
tc. pWiIs ) Milse stc g H.1dJStsdzOj 9 C 0O L OGteW L dzj
fsolsstew j dssMmisd ftejorhjdzd?2 1rs B" 2O Blsdiyd
otsHT dIH! B, BOtteOdzyj &3 d dzd € j dzj 3.

158 Mtoj HIslEEBMIKReOf tcj o M jdzd?2 11 s BTN dz tslsc
L OGtewW L dgj dzdzsisd o tSH'™ d&@jH!' ¥ d dOtec Odzyj 3.
ftocjorhjded2 11 s Blsd3j yj dets dzj B' dzts.

120,0

—
-~ —— - ).,-oo"o. -
g e, - B

mMr/a
g 3
s ©
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\
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2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
- AAT 43,7 | 56,0 42 37,2 | 39,2 | 389 | 366 | 5558 | 591
=== p. Torysak 536 | 638 | 487 | 479 49 436 | 448 | 64,7 | 584
e . CHHTAWTHL [ 79,7 | 1024 | 96,5 | 525 | 52,5 | 53,4 | 281 | 656 | 884
sedpeap Vid 363 | 41,9 | 4,7 | 361 | 386 | 394 | 284 | 441 | 483 | 333 | 336 42

t gzt € s sdzy j dzstc Oydw BOcdzdw dzO Istc O dzfn G tc O dac

{ iSO uteckLOS Bjtejls WO v,j dOsd @A H

Ojls o ©jCk v2 f fEOoEts BjttjcO &O 1
ik v j dve ddmS 2 B &OMisd) . 2) dets"fAmj'H j aid
i3

©jCj uBcEkLOS cdHtest ddd Wi d inlsasis
fsdztsy j dedetsc s o ©02tsdzj Mj O ddzj SMmjjosc

0,016
0,014
0,012
0,01
0,008
0,006
0,004
0,002
0

mrfa

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
—— p_AdT 0,0027 | 0,0014 | 0,002 | 0,0037 [ 0,0029 | 0,005 | 0,0026 | 0,0022 [ 0,0017 | 0,002 | 0,002
—8= p.Torysak | 0,0012 | 0,0014 | 0,0014 | 0,0025 | 0,0023 | 0,014 | 0,003 | 0,0021 | 0,002
@ 1. CHHTALLIT 0,0018 | 0,0012 | 0,0015 | 0,0038 | 0,0036 | 0,0018 | 0,0025 | 0,0018 | 0,002
“adbeap.Yii 0,0012 | 0,0012 | 0,0013 | 0,001 |0,0014 | 0,0016 | 0,0016 | 0,0028 | 0,0036 | 0,0104 | 0,0037

t a8 es sdzyj destceOydw oijHd dz2O0 IstcOdzie tcOdad y
s ndBdud MEBRBE MeMisQakz aHO ) €d Glsdz
f4 COdzdw d dzOlstedVvw, SHd&ZOCEB o  jtedtsH
s ftcj sBdZOH OIS dtsdzr €COdzr ydqdw.
O fjtedtsH dzOB dz¥ H j dzd 2 m 2008 fts 20!

J B OdzO M d 9 2010 GetsHEz HBMIdedzO HEt 1
Mezdets¢ 6). 1t MtejHdzj GsHisa 852 Ctsdzyj dzlst
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(tdMzdzsS 7BGC Gs bR U dzd s 4>pd$JHc®Iz 0K 06 Is j t
fsorhjdady o5 MisH ey Oddjds sOcddy. 1 shlsky
vEEkzL OF Ijtelsc[fn:ISHc[Is fr] fso jten desilsder &8 fMlstsg

t GO uwddzlsOhIsr BJjtejls dzOyOdzs o 1 toj H d dafr
ofHE jIs o tjlk uvBtsdz M) dzj osets Bjtej GO dzO
dL dedr 107 S ftcdmatsHdlsmw dzO Isj to
atSHtsfr]B tcdd o5 WO HSjdEG A ORCAHADMts do to j 3w dzj Is dzj 2
Jd Ismw fdady S iIs Hdj daf iz s, {7 d3ded C MS 2

o tcj d3w tg g dzls ON Is T 2O fjtj COIOR fjtoj d3j to
ftocsotsHWIsSMW Hdzv Mlsotstt®, wOMY sdsy j ddse s s

Il ndidud Mz MsfMisOsk otSHO . g d dzl
CdzOmmEiyf j cde@lftcdw d ¢ OdzdWw, dzd N o1 fjtodt
Gq’HtGISQOtGBISdzOlsdz,tsd:slz CdzOmmkz, ctzftfj COdz Yy
sMisOIsCj) o fjtedtsH HisdOasd 'dv ' dfQ tefgitsjHH di
840880 G/ dz d 1 19610 digfestsdy cRpeDd

Il sHO RfOEOSIjtedLizjlsmw {ftsorh jdade" d3 MtsH
SHAZOSCt MitjHdj esHse " jJ Ctdeyj delstcOydd mtsmis C
fts &BOtee Odzaylz [ OSMdBOd dzr § Ctdzyd dzlstcOy(dc
s dadz® © 'dﬁ,x@dzlrzs (tedmikzdetsS 6) .

[todz@L so Odedz" | MBtotsi” 9 wjSk wddasOh s
LOGtwWLdweshdr ojhjMmlse fesdmMatsHdls ) o tsH S
Mists ¢ O. stojHdzd] GCBdzyj destcOydd dBdHI MsMmisc
ftcdor hOrls dested3sOIsd o dz' n L dzOyJ dzd B d dz@gddgQi¢
d34u4d21s dzj L dzOydlsj dz’ detsj ftejor h jdadj datstoc
3 By yddd. [l UOjIshmw MisOB ddz! das 1§ t5¢

c1trc:q’131—|201260c;0(;8, Yybsts o jtotswWilsdats Mo w L Odzt
Oflse stej dadzts?2 Qg of cfssffelz fallcz dzlstse i s
tdtsH ojddydd 1rs Bflos sy dO ktsd ¥4

td SO v2 wodw jlsfqpw dzj otsB jtoj ) dz' % 6 2c dUsds,C
9 CtOdzedyor vy jdzvBddemMCs?2 B dZOMIsd dd3j jIs
ZOYOdzts o 12 Kfd@ HSz fiigjlse jfipe ¢ L dzOh j o ts v YO dzd dz
1 Oh CstolstsMisOdz. 1 &ZBB QPN C astsH sMB stc O

rdzv wsyjdSd ¢COyjmlsea® ofHT tc . L2 dzO
SOLORrMisOdzsdz tsfMmizh j Mlso dzv ¥ Ismw dzOB dz¥ H j dad W 1
Mlse Bife.j1 j tojA. 50 MC

sOyjMmMlse jdedzr 2 @ Mtsmls©o 9o BHT o Mlseatste]
odzdwdedj &3 ftso jtern desfisdese s MssC O M fted dzj G«
6j Cd.

1 SdRdyuj Mtk MshlsOekz otHO t. 0?2
CdHiBS OB sdzgOIs des iz € dzO Mt O dzdeLtinydifvj  oStChdyz
Ctsdzj Bdzj sfw-39t5 e jfidpitg RsH o | Mj dedzej ¢ s f sdzts e
870 e/ dzdadgdzs ¥ Bjyjdz 2018 GEtSHO. wtejH(
dgimimdzj Hizj d3r 2 HjtedtsH GEBHEZ lsdj yjdes ko j dzd
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JLO |13]3F04G115r§, BZOtcc Odzy® Hts 100 1rs o
mMdCd 4 d 5).

l jtotsW s dats, o' MsCd] ¢ OL &dnjddddzs #f 5 B3I g
Mwils tsls oatHdsMIsd eHO d dzOddydw eor Mmh
s

Il sHO R OtOCIsjtedL zj lsgnwy Jide€ s> hL jCQizde fighn o
H o yYjdatsdg. [HEZOCt MtejHdzj GBHES OV €
GHE Hts 35 lr1rs (tedmizdzesC 8) .
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mr/na

4 4
[t hbids Diiaii aaaaa anane o gf*T CIRFH '_ - v
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
—— . AAT 0,030 | 0,025 | 0,027 | 0,033 | 0,033 | 0,030 | 0,032 | 0,03 | 0,021 | 0,023 | 0,02
=g p. Toryzak 0,027 | 0,023 | 0,024 | 0,028 | 0,032 | 0,029 | 0,035 | 0,034 | 0,024
e 3. CUHTALUTLI 0,027 | 0,024 | 0,027 | 0,032 | 0,036 | 0,027 | 0,034 | 0,026
cedbeep Vil 0,024 | 0,022 | 0,024 | 0,026 | 0,022 | 002 | 0,027 | 0,028 | 0,036 | 0,035 | 035 | 0,04

{ dApz8Es sdzyj delsteOydw yYdd&zC © dzO st Odzfiye te O dzd

vlsOBddzt dztsjy Htejorhjdedjy dzsted3sOIsdo =8t o3 H
lrs MowL Odes M odzdvwdedy 3 ftedqiesHdzse s W 5dz0.

J ~nSH] OdOdzdL O LOsdmddsmisd MHj oy Od
lrs s O3 ftod twOMftcjHjdzjdedd o BHIB] O3
Bd dzd 6 Odzd L OApdny damizs dzj sl § dz' , Ut o yYj dzsdf3
yiIss COMGjusday dzlstcOyd d Iswy j dzr n dB3j Is O dzdzts o
tcOMmMftcjH]jdzjdedw © dJqLEYOj B r Ctdzlstesdz dz' n
L Qo dmMd ks Mmisd L Hj fy dz4 slsdzj yo,j lsmw. ¢
cdHtetse j sdzse d yd MS d d3d Emdztse d W d3d otsHtsSMB 5
fcf O Ggdzdizj sOdzdzso M f tso jtor desfmisd o tsHtsMB St
yomlis: .

l T oatsHT

1.¢ d&zO0dzd L dzOB dzt H j dzd 2 LO cdHttsdasedyj MS
j2dese dLEyojdd = tj & Y jdveBddmis2 i
otsHdzg n dzjls Hdzv o f @GBS cisgPisUad & ( «
JHJdzdz" | HOdzdz' | CtdzmisOlsdolzels W OGCIs da
Yyjmlselkz or f0ehdrs tsMOHSCte d ko j dzd yj da
m
d
O]

d ¢0¢ Mmdzjumlse dJ o jdzdyde O0jsmw (d
tc § Hindsjodpcfiagizefse O Is d3d dzj tOdzdL Oyd#s tej ydz
| 2 Mgz &y Jdd Byl L dOudls] d
J @3 &3 9 hjMmlse Ock.

2.1 5 HOdzdzr 3 td Y ddBZO otsHBR tcOdzd dzd P o J M,
Odztsf)! tcOdzded 3 d € stetsls W .o SHisE stOUz] 8
JsRIMOD22DA4csHO iPsMmMisOBEgiy #). 8 & H iz
B! JW sMmEhjMmise dzv v B0, g dij M H D g
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0, 270 3d3dadf. C gz dzd tets @ O dzts fiit 4 , 80 7o iz dedigl={Cdz o
C Jde@MS iz o HEH teOdd dzd b 229 .L 04 .42)2c dasmH Gy fiPts
dzdzdz. 3. uBtots) ) otHBRtOddddh O o dad ) dac
MOdzd kOt dzs ¢ 9 , B/sifizfHS AslsOo f.dz ©F BU B difimls o C
9 BH R tc O2d d2d0" fidzdz. 3

3.8 sdzyd dzls f &G Pd O dzdz" - ) OdzOdzd L § Bj Is O
MtejHdzl csHBBoats] Ytejorhjddi 1 rs Yt Bsdz hdd
Clsts MoewLOdes i oBHA d©F tjydhisdz tj ¢, ¢d
otsHBMBBIKORr d ftMmMiskf dzjddj 3 L Octew L ded Isj dzj ?

4duototcj 3] dedets] MsMmlsswdzdjy otsHde = toj Mkt
BOMMj2dz0 uviBtsdz MW stcdzdtctso Odes f sH o tsL Hj 2

i tesMmlis tc O defifdsjods jdzdets -~ dL o3 dzj dzd 2 tcj ydaets e
dzj MlsOydtsdzOtcdats G s C dzd OIS O d L OGH dzts Binte c
SetOdzd Y dedz’ d3d tej MiztemMOd3d .

iLOtjcckdzdtese Odzgdatsis! toj ydeséets MistsC O Isto
OfmMMmj2d0 uvtBBd StcOdzmc e Oded ydetse s ff j to
AnlzHh jddw COyjmlseoO otH n tj Mkztocmtsoe .
'|'tSBin3 CsHsoatsdts MsC O Misj ftag CAd twsjtB ts

~nOOCIsjtedLzjIsmw L d&2Oydlsj dz@ dz" d&3d € sdzj B Odzd

dzj MCsdz! ¢85 6OL Htojor hOls! sBl jd&3 MissC O o ¢
s dMss dMf sdz' L tso Odzdzr = dMilstsydzed € 59

1. I'sHde" § 6] Mz’ tlsfnfndd d dn R ipy. szdef SLdoASTingtS)

sl B: | tMkHOtmlse j dzdzr 2 6 dH o6 dit.d MS d2  d dzfml

2. sdotsndy r.uv., 10odzj2yd<¢ I1.[. wuwtote]j d3j dzdzats

toj Mkztemtso lstGOdzfnGtGOdzC{udz n ttd ¢ MiIsjtfdes?2 L sdzr

Isjndetsdztsc d d, - 2020.46O2-.6lz jSE8D, .
3. RUAWStedZ3Oydtsdedz” 2 toj Mizteflp Ry L [ 1 [ ( O9 lstsdizO L
Mdmlsj 30 ctsMizH OteMmise j dedetsc 5 dytthaztfrisvssbnfivdadi © o tSH

ON THE ISSUE OF MONITORING THE HYDROLOGICAL AND HYDROCHEMICAL
REGIME OF CROSS -BORDER WATERS IN THE UPPER REACHES OF THE TOBOL
RIVER BASIN
Vtorova A. |1, Panina M. \2, Likhodumova I. N2

! Department of Water Resources in the Chelyabinsk Region of the {0iplsky Basin Water
Administration, Chelyabinsk, Russia
2South Ural State Humanitarian Pedagogithiiversity, Chelyabinsk, Russia
e-mail: panina80@mail.ru

Abstract. The article deals with assessing hydrological and hydrochemical regime oflmwossr
watercourses in the upper reaches of the Tobol River located in the territory of the Chelyadinsk an
Kurgan regions and the Republic of Kazakhstan. The features of reservoir filling on the rivers for the
period 20082021 are shown. The hydrochemical regime is based on the analysis of heavy metals
and some indicators of the water quality composition.

Keywords: cross-border water bodies, surface water monitoring, hydrological regime, heavy metals
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RH111?1iJ¢1Rr frofrdd ry1 1TtRrR [Ar1st
ViRt r1v3am s{fdiJrsuefl JTJLrism J[13[(8svU

| sdzseo d,dz wwlswh jo O 1. 1.

Rdzmisdlszls easHde n d { Stdzsd PedpEBdrdtctse dzj d3
e-mail: golovin.anton.l@gmail.com

¢ dzdets s O d s O | tOMmditsistej dzr dB3d IstsHT syd dz¢d MmtsMm
sfdatsoe j§ HOdgdz" = HOMsOdYydddtsets LisdzHdtetse Odedw 7,
ddzH j CMse. 1 COyjfMmbej Cdzt yjor n bk yChiplss]iadatsaj" dirﬁ;a
LOOH dzts § fsBited ! J vuJ dzi ys sets sL J O ( M. dtolsr |
LOMIstcOdo O h j j Mw sztcd Misd yj M¢ 2 ddW tcOMistelz-C sk tets
tcj Mztemdzr i3 f slsj deydOdzsdz Hdzw twwOLoadlsdw ©kiztedmlilsd yy
v s sdzd dzts§ (092 MEdR dzCCCGe f tetso B5H d dzO ! dzO0 BsMmdztso
Csmd3d ud M d Sentme ldgAdisadb, Landsat7, Landsat8) e OL dzd ydzsec 5 tcOL t6 ]
tcOfmyd Istse 94d GJlsOyd Shygtzr MSAVIQ,dzMAI)Ntse  OtcOd3 Isted Y4 fi
dzi f Otc ORI sted yj MS Ow cliaBoplgsdnadrieloQ didj ed fetsinp 1990 H ¢t
Mi ol O OHdzse s ftsBjtoy ! W sL . vjdzjg ys sy ( . ¢ tols
94 GdsOydqesdeder = ddznH j C Mtso Yylsts MowL Odes ) L OMtcts
sztedMmisduj MCdd3d BOL BB, ocEfjigiarjddd HBBOKR]; (e
CdzomMmMd¥ dS O0ydd 1 csC0L0O0dzd kojdduyjddy § dashoOond L Of
v s sdzd dats nOtcOCIsjtedes [kzo j dzd uJj dzd L dzOy 4 dzd 2 9 J
LOtOMIsOdzd j &3 tsL j 6O ¢ sdz09 § Hwdsts 2 Steigdiflgipls jvira: Tasdrndsh e
ftoddj dzd 3" § CdzOMMdW dsOydd §s5CO0LO0dd ko] dduj dd,
tcOMiIsdIsj dz' detsfmils+ 68 s ofmj Bz §JjEddB sshlstsn fas@Gkz dgziss
S dz¥ uéZ“J Hiffdifdso Gtz d ts dzdzts j L ts dzH dstOtyed Gsddeflg” J 1 dddgelad) ¢ Mo
sBi § r

[ jlstsHT HdMlsOdzyd sdzdztsets L tsdzH Jtetso Oded W
COL &z ydz' ° GlteOMdvE SwLw2flse jddzgs?2 H WIS
HOdzdz" | fBLotdzwesls tojh Ols! tcWH 1 Ctdztsedyf
sBl j SO chisdzisadsd dzyj MS scts Msmistsw dgd W
ftesy MmMtse, otHBGSAtOM -~ Ltsd d Is.H. [ 1].
Csdi3f dzj SMtse otsHAzr = tsBi jCIstse Hdzvw tcOLoadlsd
sk OClEZOd dtsMmls! HAEZY (zskO2MEtets CtOV

AJdzt 8 tOBSlsr weadzw jlsfqw tsyjdzs O Mshistsw d
Bl JCIsse ) Yfodshi 8 HOddZ r HJMIsOdzyd s dzdzts ¢

{yd dzd 9 O dzts iy Msmistsw dzd § ftedesHdey » & 5d

({dMiEBdZdC O ¢dzsO2) d 1 td vt tsds desgmls thE
Mtsdls fwsBdzyg BO ddzalsj demdo dzsets twj Stoj Oydts
ssdzd yd Msets kktedMmisdyj MS¢dna BOL, ctsMmisjor a
dzj ssdz €5 2O L j dzdzv A tcj Ctoj Oydtsdzdesec s ¢
dqdzHndo dHEZOdz detsets yddzdh desets Mistesdlsj dzr Milso C

Lyt 1 Bd uvsftsd dtsy J"J MseMmj d3 dzj HC
d B" dzts o tfiste] B 5o Oditlz fCCE! dissd t§ Cdls HYT davOy. dzty[ H

LO ©OLEsmMh qimY LOkshdj?2 &s:RO0 kL Csddhlc
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dms &z ydlsj & des H dz¥ 1 L dgdsac ] (RO@R ladh F tc MtedDdzd ,dzj
His. ) .

[ Yyd ¢ 0 HdqdOBdSd MmMtsmistsw dzd W ftsBjtedd?
tcOL dztso tgj d3j dzdz" ~ Qv_sfr]d3c{q;fr]gc{: mdzd 3¢ ts9
¢ Oddtelzs M ddsd Md MiSgng@idzy ¢ " ) hgndsesfs leasal
7,Landsat8 )Outde j h jdzgdw ) 1990d)Ht 2019 c¢6. (lsOE
v OB dzdig@isdz L zj a3 | dRBdesetsMmf jClstcOdz! dgf j H Odgds §

ufzbdduCOdz|) tEMisteOdzMise [ OO MRMIGA L] [RMYBd L ]
6OLtej h j dad J ¢ OdzO ' ¢ OdzO &'
cOMisdlsj dz { (S zOMmMmdY d
Sentinel2 | MS 10 284.8) 12.08.2019 | 2,4,8 8,4,3
Landsats | MSS 30 & (3, 4) |18.06.1990 |34 32,1
MSS 30 & (3,4) |19.08.1993 |34 3,2,1
™ 30 & (1,2, 328082010 |1,34 3,2,1
™ 30 & (1,2, 308082009 |1,34 3,2,1
Landsat7 | ETM+ 30 & (1,2, 321.062000 |1,34 432
ETM+ 30 & (1,2, 307.082000 1,34 4,32
Landsat8 | OLI 30 & (2,3, 426082019 | 2,45 54,3
rdzv Odz0OdzdL © MmMeMmisswdzdw fodesHd -~ § A3
sBl JCIte, dMitd Lkjlsmw Btsdz htsj €Ctsdzd yJ Mk
LO Btdz htsesdueot-@afdggtwPMcdr EmMdzced?2 o o st
LB dtedud MSdd3 fzlsj 3 fsHBdeOls! dOdBsdzf § ¢
r dzw Bququ’ mMemls sw dzd W fticdtesH dz' n ¢ tsd3
tcOMmyj O o j ¢ j IsOydBUzdMSAVI2dWAV] ¢ BB dz. 2) , (
q

0]
f OOdyjlddds? d dzj § OOd3j stedyd MEs2 CdzOmMmdw
d Cdzommdiédcoydw ComBdud mMédn Mdd BE s §tc
i toc s H ZErdadimaging QGIS

v OB i@tk & dMfdjHbjd & ojcjlsOydedsds & ddzHj S f

RdzH j € A 5tc 3z dzO o) @S
NDVI 506 "0 QI YQQ 5
Oﬁ 5
VPO N r Yoo (3]
MOAVIZ 0 Yo d’"og ¢ 0Qp ¢ 0Qp @O YQQ [4]
WAVI D8 GO0 T "R oa0Q 5
Wo w P "0 0 640

1 Bted3Odzd L 59 Odzdz 2 Slsdesmd s dz¢ dz" NDVI)] dzH §
SfeJHJd&vjls CdzdydmMlets WlkssmddsjIsdyd M& s
By dls ftoddd B30Is1 wHEBOW] dzdlVj cilds ez h OW O
fsdzsydlsj dzt dz" § L dzOydj dedvw s 0,2 d BtsdZj J
fsCtese, Isjd3 orhj LdzOyjdedy ddznj €O [ 3] .

[ dzv Mdedx J dzd v o dzd W ded ¥ § 5 NPV dzbiph & tz' i b5 giz
MSAVI2ZT BBHdW dydtetse Odadz 2 fsyo jdader 2 9jGJ 8O-
9rH]J &V s t.OL t6]

WAVI i d dzH § § )
HgOcGdzsMmisd S d d
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REMOTE SENSING IN ASSESSMENT OF STATE NATURAL COMPLEXES OF WATER
BODIES
Golovin A.V., Stoyashcheva N.V.

Institute for Water and Environmental Problems SB RAS, Russia
e-mail: golovin.anton.vi@gmail.com

Abstract. The article considers the methods for assessing natural complexes state based on remote
sensing data and calculations of vegetation indices. The recreationally developed northwestern coast
of Lake Teletskoye (village Artybash, the Republic #BA, which is intensively built up with tourist
infrastructure and has a rich natural resource potential for the development of tourism activities (1)
as well as the shoreline of Lake Bol. Topolnoye (Altai Krai) (2) were chosen as the key study sites.
The assessment was based on the analysis of-imuporal space images (Senti@elLandsab,
Landsat7, Landsa®) of various resolution, calculations of vegetation indices (NDVI, MSAVI2,
WAVI), parametric and noiparametric classifications in the Erdasalgine program for the period

from 1990 to 2019. The northwest coast of Lake Teletskoye is characterized by decreased vegetation
indices that is associated mainlty with intensive construction of new tourist bases and guest houses,
and to a lesser extentesidential buildings. The applied classifications are evidence of an increase

in coastal development. In the water area of Lake Bol. Topolnoye, an increase in vegetation indices,
which is associated with the lake overgrowth with coastal vegetation aoad#swith narroweaved

oleaster, was noted. The applied classifications prove an increase in the areas of coastal vegetation
overgrowth along the entire perimeter of the lake and with naeawed oleaster at the eastern

coast.

Keywords: remote sensig, vegetation indices, water bodies
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CRITERIA FOR ASSESSING THE BIORESOURCE AVAILABILITY OF NATURAL
WATER RESERVOIRS IN CONDITIONS OF ANTHROPOGENIC LOAD ON THE
EXAMPLE OF LAKES OF THE TOMSK REGION

Gostevd.A., Khvashevskaya .¢ .

National Research Tomsk Polytechnic University, Tomsk, Russia
e-mail:_unpc_voda@mail.ru

Abstract. Criteria for assessing ¢hability of water bodies to selifealing using the test culture of
hydrobiont are presented.
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WATER RESOURCES MANAGEMENT IS A MANDATORY MECHANISM FOR THE
USE OF WATER RESOURCES FOR SUSTAINABLE DEVELOPMENT
Dvinskikh S.A., Larchenko O.V., OslkariM.A.

Perm State National Research UniversRgrm Russia

dvins@mail.ru Jarhcenko@yandex.ru , sky_mari@mail.ru
Abstract. The article considers the management of water resources through the introduction of the
concept of sustainable development into the mamagéstrategy of an industrial enterprise that can
have a harmful effect on the environment through the discharge of contaminated wastewater and
changes in their natural water reserves. Assessment of the role of an individual enterprise in the state
of surface waters by using an integral indicator as a method of assessing the environmental
sustainability of the enterprise is made.
Keywords: water resources management, sustainable development, indicator, pollution, chemical
elements, wastewater
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0 dzdzts ls O™ o dzj dzts, Oylets ffsS1@D20 ¢. § dzsh OH! Bsh
sdedemMCBets % jH]j©oOd dscts SCtkeO Mikh jmise j ddats Mt
NemisswY dd j . Rode@agdus]jddd fets § dzsh O , dz0 St It
©OBls Hdv f§tor h jkaws devj rskesfy dns istfistzz § O g dyls gatg. ) dz
fdzsh OH! WOSkdujMSd §sddls' s BeshOjd & Ljdjd d
Stetsh j dzd j

sdzsyjo' | daes@Ododetsj MsMlsswdd) GteshOjd & L j
seshdlsj d d' 8 Mg di MY des) ©ddlsWD L j &kj dz, oBHEY

ltesBdzj ", MmowL Odzdz' §j M B MY j yjddj dd t
MR teOdzi dzedj d@3 d o tMMmisOdztse dzj dzd § o3 Utsc{tgtSHde
NdLdzj sBd MY Judddw dzOMmj dzjdzedv, ftej HlsOo dz¥
Msyd®WA "Halzsdzd y4 M d-= d 4Q13dztscq’u4fr]sc{: f tctsB
EPmMzsoedwa, CBGEGHO L d&Oydlsj dz d&zOvw yoMmls+ My dz
9 Lbdzgj todmMitso Odedatsets L jd3gdzj Hj dzdw M dzj HisMIs
f) yoOmlsts fsolststews h JBY Y, L PHEL OgGded §f HiEeBB
Emiss?2 ydo tsj tcOL oadIsdj L J dgdzj H j dzdw dzj o sL O3t
B4 dzd ste Oy d 2 d sho-tzPdeef ¥ OW OEZOF Is d ) dzfgls § o
LJd3dzJHszqW.

l sftets tojecddzOdz' dzf = s j dedesmis j 2 IstcC
) v dB g ftstc GMisOj lsmw dzi H sMIs Ols 51
Mls©o dzj dz H Odzdz" | fs o] dzd stcOls d o dzts Bz
OHd stetsh O 3" n Mjdz MEBRtsLW2Mlse j dzdz"
MetsatLw2Mmlse jdedesdz ftesdL oasHMmise j,  dzs”
ftesMistcOdzMmis o § dzdzts d3, sO¢ d ot ot d3j d
j Hd3 stsdg dmMmozy Hise Odzed W dzOMiIstswh j2 tOBTSIST

COydmMseaj dMmrasHd » BOLjtedOdzses Jdhi sdz
ddzOdz! dz" = A JJ1 UL c¢cULftcOo dzf=RBQYL Qi) deAdfs A Cy «
wglsjmtstselsdadziscts fMtsmistsw dzdvw tstetsh O A3 A
yd Mésets MsmMissw ddY( GpegbEOsdods § §
BOyYydw t smMotsHtc] MktemBse sB dmyf sdz' L

O dzd fy+ teJ 6 dsdzOdz! dzg" | HSC &zOHOydyg
Mlseo jdzgdzr = fteseteORRBAZ © MW jtej twWOL o d!
w s ortfcddddd {sHittsctORd
~tsLW2Mmilse j dzdzse 5 dzOL dzOpj8fzd v d BISH Y
J ZdstcOlsd o dzts § ftiosdL o sHMise s 4 ts1d o 2] 1)
Clsjtedzr § ydtlsr dqdzHbEkMmlsted Odz! dzts & 55 dzfsis d 1
¢ ow Isjtctcd Iststed Odz! dzOW Ctsdeyd dzlstceOydqw
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Odzlsdtetso Odzdz” dzd tJj L z2dz' Is O Od3c{ or MsCsCo
h

G Otc

1990 ¢@G. fts 2020 cdzOfpkzh §f dgsf® QEzdzsts its'C @ P
OpMmMtsdzt Isdesdz o " Oy J dzd d , sO¢ d o dr Htdv
9" M
C Iz dz
Cts

2
=y

s¢ d dzd Isj &3 O d3d ftesd MmMn BH d dzts MsCtOh j
skttOgBIH] oMicect §tsH KO ?amlgjs'éﬂécjwydej def otChdk
Iststef MY sSgEdo Ojls o MsC ke 1 WWJCIsdoe dzssmils!
RL tWjedtsdzte wdeBdted © 2020 6. s MOo
L J d3gd dz2 BOSMdBOdz! dzs MsC e OIsd dzOMm+ o 9§ ézls B2 f
2,5 ©OLO. | Btsdzr " ddzmlsoe j tﬁ;tfa@jsmmnl@t@lsmog
) Ists 34 otjddY o timMfkzedzdty mOSCOmMdw (d
fsylsd oM BshOjdit" jJ EetsH:vw (lOB&ZIJYO 1) .
vOBdZdYP dHZOBJS O § &zsh OHd GteshOjk & Mjd MEBaL v

stetsh O d3F - L J d3gd dzt dzj) s sd&zhisk j dgtdzBE 39 f HF iz & H M |
WJHJjtOyYydd sdBdtemMisets W JjHJjtoOdz degsets tsCtelzc O
[BhOW  dzsh OH! st 9 Is. y. dzgfj dmisd
wkBi jCls Wji EesHd2, Isrf. | fesdLotHfmisoj, I’ f.
199020002010 2020 1990, 2000 20102020

demC d2 AJ| 5256 | 389 | 3335 | 334,2 | 159/3,0| 27,5/7,1 | 12,7/3,8| 6,8/2,0
fzedzdC O ¢ 10,9 6,7 6,7 6,8 | 0,0/0,0 | 0,3/45 | 0,4/6,0 | 0,7/9,6
fzedzdC O o 427 | 281 | 332 | 333 | 0,000 | 1,036 | 0,0/0,0 | 0,0/0,0
fzedzdC O A 526 | 519 | 521 | 505 | 2,0/3,8 | 14,2/27,4] 8,3/15,9| 3,8/7,6
02mSqd2 ¢t 1604 | 105 | 69,9 | 69,8 | 09/0,6 | 9893 | 1,6/2,3 | 0,0/0,0
mdesvY ©mS g2 247 | 195 | 193 | 193 | 0,4/16 | 0,421 | 1,9/9,8 | 0,2/1,0

Elsm¢ Ov 8 321 | 27,1 | 126 | 12,6 | 3,093 | 01/04 | 05/40 | 0307
jesamCOw | 422 | 261 | 21,6 | 21,7 | 08/1,9 | 0,000 |0,0/0,0 | 0,0/0,0
smdBdemSd 409 | 36,7 | 367 | 369 | 3,7/90 | 1,7/46 | 0,0/0,0 | 1,1/2,9
COv 5B dzOf 1112 | 834 | 779 | 789 | 51/46 | 0,00,0 |0,0/00 | 0,0/0,0
¢ OW B dd 7,9 45 3,5 45 | 00/0,0 | 0,0/00 | 00000 |0,7/15,7

cE=~wmlnlwvlel— |«
# |7 8|8 | gl
&\3|°|&| (o= iz 3|

RL Bhj2 fdizschOHd BshOjdk" 7 EZetHd?2 o
mMddz MEBASLWYWIMIse j dzdzsds ftesdL oasHMIse | v 5d3
tdimMfeedzd S Or ¢ ZBOQ%d MmOLC @G Is j -zOdzts B g Hzj {
d LOBtsdkzOg o OdO@tc@CIsj tcdets, yYlss © 1990 a¢.
o jdzd yddz0 MtsmlsQodzv dzO o t jMmMikzedzdS] mOSC OMm(
Holka HEEZEGdms MmMEkBi jCIsOR dzj dMftsHOLEj g6
Mddz MEBrtsLW2MIse j dzdzsdz § tesflz ® B H Mfflstd | tc @k
ftodyddzOdz dzj dMmftsdz L seo Odzd ! BOS Md BzOdzr dats,
%) . 1 tmMdzy BkEZle jtwyHjddWw AJHJWOM ds?2 yJ dzj o
L a3 dz2 Mj dz MEsSasLWw2Mmlse j dzdzB 6 B 0 dz® s ezO g j eztf W
tcj 6 d sdzOr  tplstthdedls ¢ fifws L dzOydlsj dz' dz" j§ tc OB tsls
M dz MECBatsLWY2MmMise jdedets] fHtesdLeosHMmMlsets dzj
it shmdd MOdkzO M teOh Ols: Mw .

ltoj sSBteOL 5o Odzdw o Mjdz MEtsdyz mntsLw2fmlse §
MstczClskzte] Btesh Oj di3Fr 7 TGHaedBC 7 2O Igl$ oz datz'
MistczCIsktce® ftsMmjotse dO tsh Oj Bs2 § Oh dzj
Cted3sor n S kdz szte (o0 f jtolks sy tej H! ¢k
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H dzts dzj Is dzd = Istc @9 ) d o' totsmdzO H t5 dzW d dzls
(f sHMtsdzdzj Yy dsfRs Oo Q@ Otedlz Hic. ) . [ dSeodHOyYyd
mMjotctceBtoslstse 9 jHjls ¢ MmMdedy jdeds § dzSHBStGSH
tej LSt MdedL d dzts ! ftesdLoBHMIsats CBdse, 1
ftosHEZSCYydd Y dotlsdztso sHMise O.

10 Wisdel tojL CBcets fESEEIO jjdgzdr f jddsihd@dH L ©
uhdas L j d3gj dz o dzj Csltster n tjedsdzOr w(
BdzOMIls! ) lsdzj yojlsmw tetsmls HBsdzd L Jj d3j dz@ MM
2030 ftotsyj dzlsdzr » f2dZEBD0 (. ,f.d fgddd y1j9RD]
dzjHiAs © dzj Iso StedIsj dzt dz" &3 MtsMmistsw dzd § 3. 1 yJd dztsc
LJdB@Bjdz2 M ~tteshdd BB zdstcOlsdoe dz ds MisMmissw dz
fsimdzj Hded] GetsHr . [ OCMdd3Odz dets BT Mistets 1 Ists
MmOS Omdw, ¢dzsO2MCd3 CtMic?2 | spEOYBYEMS A
M mABteh q’d3 B3 dzd stcOlsdo dz" d3 MBIV dzef ¢ K @B C |
f. (lsOBdZJYyo 2) .

U
L

OBdzd ypPs@&¥ ttosh Oj k' s L j d&3j dz ff m"tetshddz oz dzd ste
Odzj cOdzdw cGtolzdzlssor n otsH d wmdmMtsdzj dzde fsyes, % f
kBl jCIs WjH 1990[/1995 [2000 [2005 [2010 [2015 ][2020
vudBdtemMSd2 A 71,7 75,0 73,6 71,8 71,4 68,0 59,1
{imMiEBddS O ¢( 87,2 68,7 85,1 85,1 86,6 85,4 86,8
{ imMfEBddSO uvi 803 76,7 100,0 100,0 100,0 100,0 100,0
timMfEBddS O m( 19,2 65,7 70,1 76,2 74,8 66,9 53,5
O d&zZs 02 M d2 St( 871 82,2 81,4 68,8 80,1 69,2 53,8
StcOMmdes ™ tcmS d 2 22,7 69,2 35,9 53,6 0,0 0,0 0,0
RS EISMCOY 8B ( 847 80,1 82,7 73,1 81,0 81,2 81,2
sjBitsa MEOW { 90,0 89,1 85,1 82,1 80,6 80,6 80,6
| o SfpfEPY 5B| 724 73,5 55,9 55,9 55,8 57,3 27,3
[ BMCOY B d&OM| 717 62,9 65,5 67,9 68,3 68,4 68,6
v sBMS OV 5B dZO{ 38,0 100,0 88,9 76,9 85,7 67,0 44,9

Il LdzOydlsj dz’ dets?2 dBBjtey EZmabkzHuHh jdedj 3 dzd st
J a3 dz2 Mo w L Odats f) diflstistpir jrBHES HR ffsla i ls & gz €
tej dzOy dets?2 MmjIsd. 1 dzOMmilstswh jj o tey gy 2@t E
JIs' ddzjslsmw bkd C5 i dzsORMCisgc § @Y (44
BME ts?2 tsBdZOMIsd (3, 6 Isr . ¢ 0O), 5%s ts tcfipt fiPlg G
dzsh OH (. Il yjdtsds s vdedtemMitsdiz W jHJ] O
Jd&3djdz2, BBWKkzHB OdzgdzOW Htcj dzgOy J o3, Mmdad L d dzC
© o 2020 ¢.

' tcOMIsOjIs f dzsh OHY , d2O Clststes?
OB Slyf stodz™ j dgdW IsjrRdedyj MStsets ktcso dgv tstetsfy
H J sO¢dms L jd3jdzz © BN j2  dztsh
J 5MtsMsOozv 20 20 6. 0% kIsts!
Is Iz, COM@) @& 20 Istsjc R OtdS tods
J f smdzy Hdzed-4 OGCBOL dzdzy
Is ¢, f dzs - 52 1 €My dzk
J n v’ 9 0, moOS Omdw,
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B ZOMIs] NHOY AR "GP KRS sss2 ki BR] kMY s
OB, MifisOodv jls 90680 MNsuEss j ¢ s oottdgjddsy £
GzjbHtso dzj ko stodlsj dz' degsdy Isjndeduj MSsd3 Msmls s®
vOB &y BdB Gtsh Oj &' 0 L jdjd dzO Stslstster & IsHedps 2 j Is
fsorh jddw ljrdedyjmMStset Memsswddy ttsihdlsj d dr -

wlzBl jCIs WjH 1990[1995 [2000 [2005 [2010 [2015 [2020
vdBdEmCd2 AJ| 294 28,9 37,3 487 47,6 45,7 47 4
{imikzBdZdC O &{ 11,0 28,4 46,3 56,7 46,3 455 11,0
{ Jpdf CO v’ o @ 244 7.2 0,0 14,8 14,8 100,0 85,0
{ iMizB &ZdC O m{ 26,0 25,1 68,8 66,2 65,2 70,8 83,7
O 02MC g2 Sl 426 28,4 40,0 52,7 60,9 0,0 2,5
StOmdzsw emC d2 | 162 21,3 57,4 65,5 79,8 87,8 87,8
RESCEMC O &B( 265 40,9 37,6 754 81,6 0,0 0,0
S]] tsemC OV | 220 35,0 56,7 68,3 73,1 88,6 923
| sosMdBdEms 0 17,1 49,4 42,0 55,3 23,8 48,5 60,9
[ BMC O ©B &ZOM| 276 28,1 14,3 27,8 29,8 30,2 30,7
vEBMS OF B &Of 17,7 19,4 15,6 10,3 17,1 54,5 38,1

1 dztsh OH ! L j d&3j dz! sdBd@d, k@Y hfm d&dt
Cobbtster j WwWOSIkduimSd fosdzdeOslsmw, f§shmiskzf O
edMmizdSy dz2O0 ftedBitey (iMfzeddSid v o0 d 14
WOClkdujmMSd foddlsra Ljdgjdd o dzOfmlsswh jj
GBH' QO0OwWHTlseo jtels' 2 YsdzdoOjdBr 2 cEjSClsOtt wds
vsr90. 1 1ltsd3 ttjedtsdsg Blsdzd yodzsfm:! fdad y J da
fsizso dda GO.90HEtS 75% d oBtstt260%.sdz66 ddzj 2
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" FAEIEEAE
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o
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L
G SIS
00 0\ 00 0\ 0\ ﬁ\\\ ﬁo\ ﬁo\ AP -\0 NN

J10/19 MOJIHTBIX 3eMeb, %0

S
T'ox

B PecrryOnmuka TeiBa M PecryOnnka XakacHA

{ I MECEERZOBIC O Hisdd W OSIsduimCufj djsdedlss Rt jsfpfsk Dz
timMfzeddS) mOSOmdw, %

] 1990 ¢. HBdY %¥OCkdujifmSd foddlsr o
besHd?2 btsd € o HobkZ dL 10 ©OMMdOlsteds O]
tjedudzOr ftjorh OO 90%. wfbkmlsy #@dysodt
Bsdzjj] 70% Ljdsjd M swshdljd ds2 fjls: v (
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¢o"‘e.< 'H o "o o m_ ho® ™ a e*’:‘*h* . Tooe t
v OB ZdUA HORBJS O Hisdkd WOSkdujmSd fsddls' n Gsh Of
% BN j2 fdtsh OH(
wkBl jCI WjH 1990[1995 [2000 [2005 [2010 (2015 [2020

sdBqdEmMSd2 AJ| 87,6 66,0 53,6 49,9 41,0 33,1 19,3
{imizs&dCO ¢( 844 95,5 65,7 64,2 94,0 48,0 50,3
{iMfzBd&zdC O v 1000 89,2 75,1 99,4 99,4 63,5 52,6
{ imfEzs &d SO m{ 901 50,4 42,6 33,2 28,4 14,0 13,9
ddzZs02MCd2 Gl 936 50,8 66,8 44,1 33,0 46,0 8,3
SttOMdsv ORS g2 | 72,1 55,9 22,1 36,6 14,0 76 10,7
RGGCESMS O 5B ( 660 55,4 443 53,5 72,2 56,9 56,9
S BjesoMCOW { 67,1 71,4 46,4 65,1 51,9 11,5 4.1
|\ cotsMdBdEemMS O 853 41,0 16,6 10,1 12,3 10,6 32,3
[BMC Ov B d&ZOMI 90,8 100,0 65,9 62,2 40,1 39,3 8,7
v s BMS OW 58 &zOf 100, 65,7 26,7 28,2 28,6 22,4 42,0

J 2020L & .tc@Ltclzh jdzedwWw tstesmdls dz! dets?2 Mg &
sjrdzdSCd d CoOdzdWdydtetseo Odzdz" = S OHtotsea, H Bt
d kEfmMkzEed oBHGBAtLWYW2MIse j dzdzr » Gie@yzfid OnE &
WOCIsdyjmMed ftsdzdlsr n L J d34 dz mMsmils ©Oo dzv dzO
stesh Oj 3" » kZetsHd?2, o 1 BoatMmMdBdteMC 2 tsB dZO
[ dh o (1 dMmMfkBdzdSOr ¢dzsO2 d wuvr 9 0O, RicC Iz
fsdzd o ©Oj Ismw Btsdzj j i sjddsjodf'dzr It sy tid Azl
CdzOo dets?2 Htoduddes?2 1 Istseéts §ftsdztsy j dadwWw W o dzv dzC

[Bl Jd&3 oatsHESY SIstej Bdzj dzedwWvw dzO wStetsh jdzdj L §
Mded L d dzfpw  ff siyls d7 4909 190 1UO@L030¢ .2 0RO &8 dsdzd@B
fjtcolze yjtej H dZO 1 Ists foodzdvdts tjLCtsy
gL 3 dgj dzedj MlstekzSlskzter ®ttsh Ojdi = Mjd ALk
CodzdyjmMlsoa © ftososHdBB = tsdzdeotse. [ OCMd RO
ftoesdL sh dzts 9 stcOMdzsw BB D SRLES RO
(51 d 47 ©OL). 1 Ists 34 otejdv, o t JjMmMfkzed
tcOL, o uvtdihHe s2, FrOMBJ
U OB zdop@asdz! L so Odets oatsH' 20 twwfebdzwtcdatsy Btetsh j dad J

wkBl jCIs WjH 1990[1995 [2000 [20056 d2010 (2015 [2020

sdBdemMC 2 AJ | 74860 | 377,16 | 270,92 | 14972 | 69,16 | 8519 | 77,63
{imikzs&dCO 6( 165 8,25 3,59 1,73 1,26 1,25 0,74
{ imf ks &zdC O v 157,83 | 97,32 | 7815 | 3205 5,32 31,77 | 2851
{ imi s &zdC O m( 10592 | 3052 | 2661 | 1923 | 2133 8,31 4,07
0 dZs@2 MC 2 Cte( 23835 | 164,87 | 11169 | 7044 | 2592 | 3454 | 33,79
StOMmdzsY ems d2 | 23,26 9,87 4,23 1,33 0,76 0,10 0,15
RGGCEISMSC OY 5B ( 1993 7.16 5,18 4,02 1,60 0,41 0,42
sjBjtesemMCOw { 2192 | 1001 5,58 2,53 1,19 0,50 1,41
\ sotsmdB defigd O 17,51 7,23 7,39 5,62 1,72 1,24 0,34
[®MC Ov B dzOM| 14691 | 4152 | 28,07 | 12,66 9,95 6,97 8,01
v EBMS O 5B dzO{ 047 0,41 0,43 0,11 0,11 0,10 0,19

ddzjHzjls lsdzjIsdls’ | Yylsts o 1 tcetmdesdtms
stetsh jdadW Bdetsets Hj MW Isdz@iaddzt] K 5 dlkj Isfh
fOotsHE B i3 Msitsdz SHERECtOds L OlsOf dzd 9
dzd 3O-dpj des S tsdz" | EZGEBH!I W, M yjdze HtesdL ocr
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[Bl jd&B3 otHBY Istcj B dzj ded W dz0  dzd 30 dzdats ts to t
ftejorhOjls stfesiisjieds Baddg izd v dzO toj G zdzw tedetsj tste

VHJj dz! dzO% o9 BHBYIBHOYO d&O 1 0 WOSIsdyd
stesh jddw o wdBdmMitdk sCttkzej Mdzda JqALOI0 d
1 &20ydlsj dz' des Mmdzd L d dzO ZHjdz dzOvY o tSHEY BH
sdBdEd M zBdzd S Or v 80 -3d 5 Mm@EOQPF ™ (@O An,d
mMdzd Y j dzdvw Ctsdzduyd Mo © fseatsHdd3 -~ ftsdzdetse .

J f smdzy H dzd § GBHT ) B3 Zd stcOlsd o detsdz €
fsdzsy dIsj dz¢ dzr J mMHoe dce d: Zz dzlz yh d dzts iy ! d ft
WJHJtOd detsip s oWOFefQ dzfnd o s L to ts fp dzd tcOL d&3j ter W
B3y zd stcOydd L J d3j dz B34 Misdzr - tstc G Odzts o d
fpdzd L ddzd ! Isj BYr MY dMOded™ 3 dzdtstedtelzj 3’ -

AJHJ]Od dzOWw yJ dzj o Ow ftotse tc OdBZRO ct OL
M &z MC g etz @ Hls 0dzOL dzOyYJ dzd w2 OR B M MAEH " @0 )
Colstste®d] Y@ dzs ! ) 2020 G . o j dzd ydls- S

cOMmlsjdzj o sHMlsa @ dzO L jdRdzw R Mmjdz MSCBSABL W2
LSy 2Ol OYyds 841 Isr fy. GO 3 dasdsfiplsticizS wiFl «
sjrdzdujMStets fjtojotttkzyjddy d MmMbetsdlj d
LOhdIsdls: 500 Is'fg. ¢O LAk &z s otHds2 1 t

| sfkzH OteMmilse j dadzOW fsHHjteYy C O, ftoj Hisfls C
stso Otcsf tosdL otsHIsj dzv &3, tsMkh j bl dzdzts tobf 6 3] o
Ljdgdzwv a, wodw jlsfyw o jfy! B0 Mmkh jMise j dzdzts?2 .
CtsmikzHOtemisatsds L OlstcOls dzO Istsf dzdots, + dzj Slste
dMf sdz' L so Odzdz’ | dzO0 Stesh O B3s?2 f dztsh Ond, Mt
ftsdzj Mjdedz" = L OlteOIls [ 2] .

#lstcOlj edyj M¢ ZOf ttOo dzj dzd j fted toj
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CHANGES IN WATER AND LAND USE IN IRRIGATED AGRICULTURE IN THE
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Demin A.P.

Water Problems Institute, Russian Academy of Sciences, Moscow, Russia
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Abstract. It was revealed that from 1990 to 202@ tarea of irrigated lands in the regions of the
Siberian Federal District significantly decreased, their ameliorative condition worSegaficantly
increased the area on which capital work is required to improve the technical level of irrigation
systens.The area of actually watered irrigated lands and the volume of water consumption for regular
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RATIONAL DEVELOPMENT OF HYDROMINERAL RESOURCES
FOR THE DEVELOPMENT OF MEDICAL AND RECREATIONAL ACTIVITIES
IN THE ZONE OF INFLUENCE OF THE BAIKAL -AMUR MAINLINE
Dzhabarova\.K ., SidorinaN.G., KokhanenkoA.A., Korol E.A.

Federal Scienfic and Clinical Center for Medical Rehabilitation and Balneology of the Federal
Medical and Biological Agency of Russioscow region, Goluboe
e-mail: Sidorinang@niikf.tomsk.ru

Abstract. The information onthe resource opportunities, features of landscape and climatic
conditions of medical and recreational territories identified in the area of previously explored mineral
water deposits within the zone of influence of the eastern section of the-BaikalMainline (BAM)

in the Amur Region, Zabaikalsky and Khabarovsk Territoviess ystematized. The prospects for

the development of healimproving activities on their basis are shown.

Keywords: healthimproving area, resort and recreational potential oféhéory, healtAimproving
tourism, BAM influence zone.
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ECOLOGICAL REHABILITATION OF SMALL RIVERS IN URBANIZED AREAS (BY
THE EXAMPLE OF THE PANIKOVSKY RIVER (PANIKOVKA) IN THE CITY OF
KRASNOYARSK
Zherelina I.V., Postnova I.S.

Center of Engineering Technology LLC, Barnaul, Russia
e-mail: zherelna@mail.ru

Abstract. The causes of degradation of small rivers in urbanized areas are revealed. Features of their
ecological rehabilitation in conditions of dense urban development are considered. It is determined
that one of the most important activitiasthe stage of technical rehabilitation of water bodies is
channel cleaning. The "road map" of ecological rehabilitation of water bodies is developed.
Keywords: ecological rehabilitation of water bodies, small rivers, urbanized areas, "road map", the
Pankovsky River (Panikovka), the city of Krasnoyarsk
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WATER-ECOLOGICAL DECOUPLING IN THE REGIONS OF SIBERIAN FEDERAL
DISTRICT
Krasnoyarova B.A., Sharabarina S.N.

Institute for Water and Environmental Problems SB RAS, Barnaul, Russia
e-mail: bella@iwep.ru

Abstract. The article presents the methodology and results of calculating the effect and coefficient
of decoupling in the regions of the Siberian Federal District for -P24%, which reflect the ratio of
dynamics of the gross regianproduct in these regions and major indicators of water use, i.e. fresh
water use and volumes of polluted wastewater discharged into the surface water objects. Both of these
indicators show positive dynamics of a significant decrease in water intefgitydoiction in almost

all Siberian regions, except for the Tomsk region.

Keywords: regional development index, ecological capacity, effect of decouplwefficient of
decoupling, water use
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WATER MANAGEMENT MAPPING: MODERN STATUS AND OUTLOOK
KurepinaN.Yu.

Institutefor Water and Environmental Problems, SB RAS, Barnaul, Russia
e-mail: nyukurepna@mail.ru

Abstract. The paper deals with a brief description of water management mapping and its current state
based on the analysis of most rated Russian wel@ed periodicals. Some wat@source and
waterecological maps constructed by IWEP SB R#&8 presented. The author's vision of prospects

for the development of water management mapping is proposed.

Keywords: mapping, water management, maps, current state, prospects
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SUPERMAFROST WATER TALIKS AND RIVER FLOW OF A SMALL WATERSHED IN
THE CONTINUOUS PERM AFROST ZONE OF CENTRAL YAKUTIA
Lebedeva L.S., Pavlova N.A., Baishev N.E., Ogonerov V.V., Efremov V.S.

Melnikov Permafrost Institute, Siberian Branch, Russian Academy of S¢i¥a&essk, Russia
e-mail: lyudmilaslebedeva@gmail.com

Abstract. Hydrological and hydrogeological processes in the areeonfinuous permafrost are
associated with the existence of through andthoough wateibearing taliks. The aim of the work

was to evaluate the distribution and dynamics of suprapermafrostisliaagifer taliks and their
relationship with surface waters on the example of a small catchment déineaSifestakovka River

in the continuous permafrost zone of Central Yakutia. Wagering taliks up to 20 m thick occupy

about 20% of the catchmeatea and are confined to gentle slopes composed of sandy deposits and
covered with sparse bearberry pine forests. The groundwater level in taliks has a pronounced seasonal
variation with the highest valueiring the period of maximum freezing from Januto March and

a decrease during the warm season. The underground waters of the taliks provide 68% of the annual
runoff and enter the river at the recession of the spring flood and during the saotoran low

water period.

Keywords: taliks, river runoff permafrost, groundwater, Central Yakutia
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NEW SOLUTIONS FOR THE ASSESSMENT OF RIVER WATER RESOURCES IN THE
NORTHEAST ASIAN TERRITORY OF RUSSIA
Magritsky D.V.

Abstract. Significant changes in the value and regime of river flow, since the late 1970s and 1980s,
require updating of longstablished tools for its calculati for rivers not covered by the network of
observations. This is necessary when assessing the available water resources of rivers, the inflow of
river waters into the seas, especially in the Arctic, where they perform not only a desalination, but
also animportant warming function. The results of the implementation of these important tasks on
the example of the littlstudied territory of the Nortkast of the Asian part of Russia are given in

the presented materials. According to the data of the maxinagsigbe number of runoff gauging
stations and as of 2017/2018, a map of the annual water runoff module, regional dependencies of the
module on the average height of the catchment area were constructed, the boundariedtatidggh

areas were justifiedhe runoff at the mouths of the main rivers of the region and the total runoff in

the Laptev Sea, East Siberian and Chukchee Seas were estimated.

Keywords: runoff, calculations, map, regional dependence
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ON THE CURRENT ECOLOGICAL -ECONOMIC TERRITORY BALANCE AND
PROTECTION OF DRAINLESS LAKE CATCHMENTS IN THE TRANS -URALS
MalaevA.V.

South Ural State University of Humanities and Education, Chelyalisisia
e-mail:malaev2@mail.ru

Abstractt 4 hanges in qualitative characteristics of
of modern geoecosystems of the resgsvof the TrandJrals studied over the course of 20 years.

The information on the characteristics of the ecological and economic balance of the catchment area
of lakes allows us to develop and adopt environmental protection and restoration measures.
Keywords: eutrophication, catchment, overgrowth, landscape, balance
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ECONOMIC USE OF WATER RESOURCES IN THE SOUTH OF WESTERN SIBERIA
Nadtochy V.S, PopovaN.B.?, Tusupbekov J.A, RyapolovaN.L.}

!0Omsk State Agrarian University named after P.A. Stolypin, Omsk, Russia
e-mail:vs.nadtochiy@omgau.orgha.tusupbekov@omgau.org.ryapolova@omgau.org
2Siberian State University of Communications, Novosibirsk, Russia
e-mail:pnb1512@yadex.ru

Absract. Based on the study of the average kbergn values of water resources and water availability
indicators, an analysis of the economic use of water resources in the subjects of the south of Western
Siberia was made. A comparative analysisinalicators of water consumption and wastewater
disposal by the subjects over the past decade was carried out by determining the volumes of
circulating and successively used waters and discharges of pollution into water bodies. Quantitative
indicators ofthe negative impact on water resources are determined and measures are proposed to
mitigate them.

Keywords: water resources, water consumption, water supply, economic activity of regions
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Urals and their influence on agronomy. E3S Web of Conferences Volume 222 (2020)
Il nternati onal Scientific and Pr dndustiiat al C
Complex in the Context of Robotization and Digitalizatmf Production in Russia and
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WATER AND ENVIRONMENTAL PROBLEMS IN URAL RIVER BASIN AND THEIR
SOLUTION
Nesterenko Yu.M., Nesterenko M.Yu., Solomatin N.V., Khalin A.V., Fedyunin S.A.

Orenburg Federal ResenburgcRussi@menter, UB R
4-mail: geoecolonc@mail.ru

Abstract. The natural factors influencing a water runoff regime of the steppe Ural river have been
studied. Intensive agricultural land use and its variability acrassviitershed change its runoff
through the seasons of the year. From sodless steppe biocenoses, surface runoff increases anc
groundwater recharge decreases. Autumn plowing increases soil water reserves and reduces surface
runoff. In order to increase theW of rivers during the low water period, it is necessary to increase

the regulation of surface runoff in their watersheds.

Keywords: water runoff, agricultural land use, watershed, Ural River
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Absract. The paper presents a description of two methods for revealing the priority problems in the
field of domestic and drinking water supply in rural areas. The object of tthe istthe rural areas

of the drainless area of the @tysh interfluve of Altai Krai.
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GEO-IRRIGATION ASSESSMENT OF LAND USE ON IRRIGATED LANDS IN
THE REPUBLIC OF ALTAI
Orlova I.V.

Institute for Water and Environmental Problems F8S Barnaul, Russian Federation
e-mail: inna_orlovall@mail.ru

Abstract. The relevance of the work is due to the growing role of irrigation in solving global problems
of food security amid the projected population growth and climate warming. The study is aimed at
identification of patterns of territorial differentiation of irrigation land use in the Republic of Altai to
scientifically support sustainable land irrigation intensification strategies. This study presents the
results of an integral geirigation assessment leson a combination of methods for assessing the
irrigation land use index with a rating assessment of key indicators of agricultural land use.
Keywords: irrigation, land useintegral assessment, sustainable intensification, Republic of Altai
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USING PHOTOGRAMMETRIC METHODS FOR MONITORING THE ACTIVITY OF
EROSION OF RIVERS
(ON THE EXAMPLE OF THE BOROVKA RIVER, BUZULUKSKY BOR)
Padalko Yu.A., Velmovskiy ¥.

Institute of Steppe of the Ural branch of the RAS, Orenburg, Russia.
e-mail: yapadalko@gmail.com

Abstract. The issues of application of photogrammetric methods in monitoring the erosive activity

of rivers and riverbed transformat®mre considered. The experience of using the results of aerial
photography and their processing using these methods based on the results of observing the dynamics
of lateral erosion of the Borovka River and its tributaries within the Buzuluksky Bor ldbRark is
presented. The advantages and disadvantages of these methods in the research and evaluation c
erosion processes are shown.

Keywords: photogrammetric methods, aerial photography, UAV, erosion activity
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Abstract. This study investigates the existing and projected trends in the low flow parameiegs du
the summer lowllow periods in the Maima River basin (low mountains of the Northern and North
Eastern Altai). Using hydrological model GR4J several scenarios of the minimal flow were obtained
and compared with contemporary tendencies.

Keywords: minimum flow, low water, low mountains

157



G o e . h mxhm . S th*em h ~ e e . o " e
I h . ethmr\rE'

gl ARO[ R tdl o138 JL1RUJTRLUL VP OT Of(
4R tdJ I gsf1d trrrEIuz toteg 41
JirlMt¢1RIRz¢

tdfddd RrlL.d"dHg ruvddsh j'de o jdadsy sej d&dy [ . |
tOCyjido
WdeQd Ol jtor dd3. o¢.[. [Bl,

zls
dzdz" 2 G J OdescteOW d yJ fEdiHte t={dgafmds, d IS/ ztdsfn S
e-mail: miwindv@gmail.com

R dzfyls d Is
2 sffizH OteMmiso j

0 dzdzts s Oyafcw 5 sw  dzd Stekfde | obBHBAOd]ddh O dflstydsd S (
@Ofteslsde, f§ocdsh Osls dR? [d&v Bl jCIsdo ds? ©9,j o] I
TOEOCIsjedr & o BHBA KO dd hl O s Ok O] IdiEfigizdEs @5 F dpsHOE 2
s Ov-gsh j dZMCsds o GHBR tOded dzd M j or fsdzdgv ¥ 5w Mj L & dzdz
M jydOddL Jietse Ozdascts Bsddlssteddze® HEY ORORJEe® 6 d
Czd BOIsdud MSCdr siMtse j dadetsMisj 2. stdstfdzj Sde" § + S jHdyc

sy ddls! BOMhIsOB' olktsCse fOddSitsearn cOLtd o Oldish
sdzs yjo' j ofsiztss ®0dzed dzedh j, cdHEsdsedyuj M RO mdzd Yk @ B
e jHjdedj

Rdzsjteim € EftcOo dzj dzd fnJ dhi @zO R dztf @ Pig thz 3
tceOLodIlsdd tBh jMmlse O. Il tOds O0r Jdf =RrdjIHfSidy J b
tcOL Zd@idzse s B ORZOZMNO o Mtsmikzh jMisetseo Odedd M
EPmMzso dw e oMmMsOdetddrj] ofdedddfodzdd Gtedodzj € O¥ Is
sBi JiClgzf dz" | o BHBRtOddddh O ¢ JH®S ! ddls ts tedz
otsL SB dzso dzW | d3s 2 BJL EZGdzj tct]m dzts? dzj 1S dg jtelsldnistOLC
ftosyj MMy Motsjcets HftetsdL o sH Mise j dzdesypdse Qudfdk Wz
dMSEsf O] isets ssfdzdea ©. I bkt yj otjdigv k&
fsCO dzijls JHdqdzsets dgdzj dedWw tslsdesmdIls dz¢ dats
Odzstesf s6 jdedz" = f Otcdzgd Ctsorn e 0OLBe M e jte
f zslsddzOdzd S telzf dz" = | C & .

[ Yyd &z dislsodwy | e O o' Bt OBy ts
BB dzd BOdz' dzr = Hftowd3r = o' Btosfse § Otdzd Ctso ' A
d dzd dn tslsihislsfls d&d s ftotso j HJ dad W ¢ tsd3f dzj ¢
~nOOSCIsjtcdzr » otHBRtOdddh | djttcitsEEmEt S
HOdz! dgj 2h jd&3 BEHEI dmMftd L seaOder o t©OMRE OR
or Btosmso f Otcdzd S s " - GOL ts9 . ) MsmMisOo (
M j ydoOodzd L dtcts o Odadzr 2 Bsdzd Isstcd dz6 G dH s dzis G
sBtshdztseo Odzd J dzOyd s5dsQ da!jdig dzdds] 18 OHdrXdefn Os ff O ts
Yyofmlsdesmisd d3j sOdzO) Hdzw R OtcOSCIsjtodzs' = o fSHTSTH
sftej H]dzf dzd] MsHjtey Odzdw BB IsOdzO d ©WOMYJd Is
dzO0 teOL dzd ydzr = WOoL OR CcdHicsdztcedyj MS G ts
Cedf dzj S Mde" = dMMdzj HsSe Odzd2 d w©WOL OB OIs™ 8 O
HOZO BYyj SO otLHj2Msoadw 4 Cu dzO o' BtotsMr

JHddd dL n Ot OC Isj tedzr R sBl jJCIsse , H dzw
ftesotsHWIsmMW Ctsdif dzj S mdzr § dMmMmdzj Hise Odzdy

158


mailto:miwindv@gmail.com

o e . 'H o "o - om cho® ™ a . * h : et h™ 7
* < — + % 1 < _— < < € % * * * <

GOL 5o, W g dzwz A frywozfy CutOjw dzt® SH 5h teOdzd dzd M § ti
sjtotcdlststcedd Istcjnr MkBi jClstho cPRipRY BME ST s
tdmMikeedzdS¢d vro0 d tJMmMikBdkdSd MmOCOMdw.

[ OlsjtedOdzr d g sStsHT

4 Ow-gzlsh j dzif € d 2 GdHtets! dzgj G jIsdyd M d2 ¢

[ ded mj 2, o d0O0vdhetsd ¢ O0dy dzj,  or oBHO
sl dzj €M o C dz MOJ e bW dzisC v (4z ] C o), Cd
[O2d&MSCEzr |1 G4 d BjlojceBoB2 o ZHBenSfipi2] 1 ]C 4
fjtcoOV Mmilskzy j dz [ dzd fipJ d2diig jsR2 iEiigicBise @C  4p @ae .0 tc &
zEh jdmCOw 1 Cu tcOMmMftsdsy jdd o . Y Jto]
W dzw jIsfpw MO Bsh ds2 o t smiidaf4 00j jf Ik
MicjHdz] CSHSO O 2 4" tEEEEIS TA ISk Y. J L HOdzd d
tcOHdOEMdas' » cdHEBEOdZEHEOKS6 40 [ 1Ils COYHT 2
g4 Ov-gzieh j dzmC s otHBBEWOdadztzg " j ckmdztce 5] |
sBl jd&3 ftLotsdzv jIs smizh j Mise dzvw Is i L t5dadats
dlstetsdlsj dz' frpldohty deffdvwtletts cdHteslkzL d&zO BT dzs dzO Y
tc. [ ded Mmj@M'MamMsis»dd c¢., o Mjdlswetej 1990
LOf sdzdz] dets Hts ftotsj Clsdets?2 wslsdzjIsSd. 1 td f§tcd
fsHf Bt tOMftetsMistcOdzY j sw dzO twOMMmilstsw dad J ¢
O BHBRtOdRddzdN © HE v[ [ (bEOY [ dpitkmsOj BEW (<
v OB dzdi(@dase dzr §  Otc @dgjhlg telzfin Cus@WMstzt® SHiSR tcOdzgd dzd P © [ 1.
1 [\ ctod3Odz d 2 fGHYGtdy 2 bktetse jdg , 13 0, dj 53900
2 |z BOdz dz7 2 HGfbmsqdy 2 ktetsej d ( &) tels| 500,00
3 |[ABEMJGEE Odds 2 § 61§ SeEd BTl shBUEORBEH| .,
sBJ M Juj ddetsmisilen , 0,0 1% ,
4 |1 zsh OH' L jwSO&O fted 1310, C&B 608
5 |1 &esh On! L j©wCO®BO fted vfJf, S 250
] Sk&ZOY MkOdujmMeov j BStsmis! , &
6 [-fted 11U 30,71
-fted vf | 16,00
7 |1 5dzj L dzO%  Mis Ol d W fgro  1jIdsk sdnlsu [, [ ) &3 14,71
) GslsWy | dedzsmls! otSHBRtOdd dzdh O, C &
8 |[-fted 11 312
-fted vf | 260
9 [J Oo¢ fnq’d30dzl #ZOW G dzkBd kO fted 110, & 220
10 |1 dztsh OH osHBMBBKO (9 °Mlsatstej wz ) Cu), 179,9
[Bh dicdzOw Isjttedlststcdy zh SdeighB dsts O o & O B
tcOMY s @syoj dal tsdzj Blsted yOlsj dz’ dz" = GBHES9 " n l
ISy B J eOlktcO otLHL2DD8L @cY Jj Fdism Ot th A4 |
ftod d3ddzf BR&KH c( )9 12 BEAS fiydAdsizexi3 007 ¢4 tod st
1969¢G G . Mtcj HdZY W G SH B OW di©®] dstflsjdastnsiidsty Qiz' adasL H
fjtedtsH M eﬂ@q@dz(& Isig YD J Is Mivdz@ ¥ ,tdfljs. Chipfc?0O otalisy figl
ftejHN jMlsoaks hdd3 § jtcd tsH 3. 1 Od B 520186 6L dzOn
ciBlsyfdjdade Lddiddd d&imyyr AFK)OB ] Biftjited
BOwWC IswBtew ko j dzd ydocg®mi( tedfdy” + 1320 0, 4

159



0,0 20

-1,0 +-

i I

2,0 n - N

3,0 4 M 23 o T T T |
ﬂ \ a8 V_ V. Vi VI Vil XX il

-4,0 A 3 E-

el |

g Aalty "‘1 S

: 350 1w ' @ -15

=
g 50 % -20 4

i | —

OBble TeMne paTypbl

3ayxa, oC

pes

-7,0

1900 1920 1940 1960 1980 2000 2020
[1901-1969 W 1970-2018

O) B )
{ dMlzditsQejhdzd j (CREH thg MY g Y j tOkter oBLHEZRO dzO ¢
Zbkh j &S sets o SH S AADAME] dedeh. @ (190 1

dtoj HdZVW GEBHEB9 OW HNdzdgzOdz B[Py & 2L § O Q2 0
MemMisOe ddzO 590 b33, ftod BOSMHIdBzd] 786 ) B3B3
l bjyjddj eHO tsMOHSd o f OHOs s dzj tcOo dats(
ddzd 74 %) OrfOHOjIs 9 YdHSESAdZ o diHijdzlsy B Us'])
1 OdBtsdz M dj fMtejmegdyr dgip@Hidse] sisd3j YOs-Ishw
107 d&k) . r sdzv sMOHSECtSe 9o s jteHts2 WOLJ f
lzntGé;]dZdé)dSanWudsz Mz B@" M ay tced a6 it B&)s |
tc .

800 120

750 A
£ £ 100
& 700 Ly g
: 1 3 80
& 650 +— : i i g
s A | 3
Z 600 # 260 4 — 1
s | VUL 4] A/ :
& 550 L | E
g M I " 3 407
§[ 500 H %
< 450 3 207

400 . . . . . o - i i 2 ‘

1920 1940 1960 1980 2000 2020 i oomoovo Vo vV VI X X XX
01920-1969 M@1970-2013
0) B )

t Mk disQs 2 dzd j (CAHH g MY @ dids’ GMOHS e dz® o SHEGM
zEh jdzMC et o tSH tSA2DAMB] dedeh.© ( 1901

dtoj Hdz] dBdes e sdzj sded 2 MissCz Ish j defip g & o d iyl
fts HOdzdz" i3 t sMedHESBRBOIRO 1@ . § 4EdsHO 8 tikInFiA
L Of sdzdzj dzd W o tsH 5 tOQAdgHdOAD dei t§ 1tOUNrdsEH T 9 S|
THtS 7d8/0iz0B dz6s HOdzd ' © 2006¢. JHiIB™ HBEAQQ j d3tc
sldj yoddm' o 2010 d 2013cc.

Il 1 CMmiste] BBOdz! dets BzeseBoaBH dtsd3 2021 G
fsdzsotsH! W, BF dzd LOWdESMdtsms Odge todsiip®Omn phbdZ2® b
BjLOoOtcd2dzsets ftesf 2MC O BOCMd BZOdz dz" = t©0O
O BHBY BH Y , B dzd LOHj 2 MIse s Odz H s 5 dzdac
zEkhjdm¢ i Ciffaz OlsOydsdzdzr 2 d BJtcj e ts2.

160



o e . 'H o "o - om cho® ™ a . * h : et h™ 7
* < — + % 1 < _— < < * * * <

O ZOdzd L BizsC Gdzy s da] 2 d L O3] odBy ezt ) s S stk
SEtcOdad@zd Ml td @ 21 9%, ftso jH,jd &O
cdHieshj 5O, O kOCY] Ot:do dFts) HOEA Isjcsids®
2 ftodstibh zmOBdE o SH D e ddatdh b jusa
slsdzsfdlsj d' dats fls OB 2P Uz, BA s s Hly d§j (G HO 5 7
Bdzs s 5H Az j (196 &Mk 2 K60)d)sdsty HfO dz' dats o ¢ i)t
ftodlssC § obHGR©LOd]M] Bf daiFGioCdiry tpsas CF
Wwodw jlsfyw OBMtds sdgr &3 BOS M Bz dBsdR L O §jtodt

2500 -
na | | I\ | |I|l
|

1 v v vi vk Vil IX X Xi X
1951-1977 W1978-2021

O] B
tmlzdzmyteaHd)zq; (CAH)H e MY BYD - SH ' l]’)techSBQO C oBHBRI
zkhjdht¢ts?2 L2V I1I( EB5)

[z o dzklstcd e SHBSoSEts twOMYtejHjdjddYy ftd
ftosHisd) dIsj dz2 dzgOW  dzgdL S OW L ddgdevw d3j 3 j dz' ,
BOC f OV ftedIlstsydzsmlis o db dzgj-Qo i findsic,d J L
f dzOo dztsj Mded ) j-dedyB®] M( WetfMB 63 ) .

| BHBB9 52 n SH Ztctso dzv o sH ' -z bhj jtcdefigh] t8 dsts
otSHSAtcOdzd dzd P © fftcj HY dzv j Isfw tcjddBsd o]
slsdij s Odzdi vitg[HBOADNZ 1 o) d 11v (539, 0 a3
ftojJ HY Bdzso SH &ZOVW MicOBSISC O ftosdLoHdIsMWw 9
Ztese j dz ojtorndzgjcets B! JWO jYjetsHdts fmdedy O
f cdzsoitsip ' OV f sk tOwecjzdgls f tso " h Oj Ismw, atsfmisd
olstsisticy Is' j2 HJCOH] OoackMmMlsO d MtshtcOdav j Isf
L dd3r .

s JydodzdL qietseo Odzdz” 2 -z Es ezl & B8 d G o &6 O & 8zt C
cORBE Or SCBfdzj CMdz" = dMmMmdzj Hise Odzd?2 5 dL d3j
syjdeSj foegdztsh O h j 21 dgjf tisdnjsls diap jnfisdd =& e dcits] € I
M 2021 ¢. d o @dks @il gy Mdfspadal gj dzls O dz! dz"
dzOB dzt H j dzd W LO tOL dzd ydz' d&3qd f OtcOd3j Istc O z] ,
1 dzj Cstcsf teso sHdesMmis! 8, MtsH jtey Oded j d3 tcOMmlis e t
BjsO®A2I2D22 . offtsddjd fijtts' 2 ydsd
tcOL dzdydz" §j] WOL"™ EdHtesdZztsecdyj Mitsets toj ) ddzO
oH" d fdzshOHd L jJtCOdzO oBBHBSRteOdzd dzd M O:

9

SH
[ 5™
B h
Is dz
dzts

bl, M3/c

2000

500 - : ‘ ; : ; ‘ T
1950 1960 1970 1980 1990 2000 2010 2020 I

161



G o e . h mxhm . S th*em h * e e . o " e
* h : eth"‘"’E'

M delswva®wydl ' & § jtcdH BOC Md 3O dz! dzts G
sotcOded dzd M O, Y5865 37t txtp davel, oL § d T
h OHd L {5800 &®@3256 0

JotOdgio 20Q@&dzE2 f jtedsH, o Efmdzsed
BtslsCd otHBRteOdzddzdh © d fpddd8y jdizd IV b .
h OH' L 320C zO 310

Oj 20 2RMddtse d W nj ded&iw@dzQf oo iy j dzd v Iz
@i (sdkds? fejHfsdkss S5H oGS 1 Hic@s 5is
hOH!Y LjBSCOdZO 280 Sk

Mdesea j] OdzOdzdL © M klsdzed S s 7 H Odadz

SEZ

Ocu:mcagmcmmm
TP RS
FIQAFO=0@T

v}

1

dLEyj dedzsfplsd dzO@ OC o Olststedd o tSH A toO didodzidsh O
M j ydOdzdL d tctseo Odzdz" R dzOls Iz tc dz" n dMfmdzj Hise O
O] yj dz@ IssySd tlptstcO fftocse d LbdzHdtetse O

Yyofmilsd d dz0 tOL dzd ydzr » tOMmMmlssw ddwrs sl | Cu
SBEOL 5o Odzd i) o b fiedse! WiREs f§dzjlz fLd® (ot dfdgidded='S o &
4).

1 cdzHdtecso Oded )] o tHAats?2 Istsdzh d fftetse tsH d dzts
% {tcDROMAR Hts cdzzsddzr 100 & 1 HOd dgj2h
dqmdzj Hizj BBz cdzkBddz HEts GtedHSdedy 7 sy
LyOmlsE @s @sils 90 € d&s.

& y |
X - Kpabtnwe b o1 A ‘ .

it Mk dimOwazE j &zZC 5] otHSRtOddddh j. vyoOmksd
dimMmdzj Hso Odad 2, btsySd LtsdHdtoseo Oddw d tsls

tdLlzdz Ol d tBMEZ)yHj dad J
Il or" f sdzdgj dzgdetsds ydSdzj §tsdzjer s OBl daC
tejLzdz sOIsT digipzg stsy plazd BHOY smMitsd Sk tC
dzJ ftotseo sH ddzd iy . J L d d3dzd 2 fjtedH, )
ftesMistcOdzMmis o j dzdzts § tcOmMyf ted HJ dzj dzd J Isj &3 4
EmMlsts2 ydots?2 tBteOIlsdzts?2 MsteOsd¥deOoydj?2 (todf

162

dz
W



e
(]

)
I
O

)
o
3
o
>
o
2

)
")

e % h . et h ™ /\,[

dz|g l]’dzr"' otsHdz » dBOMM dzOB dz¥ HOJ Isqw  dzO s
d3 tcOMf sdzsy j dzdetsd3 © 510 tf e dotsnh | d Lozl
fjtcOkzticO dzO0 f Bo-25 - ddsdlsdfd fd oG O da fdzOc @
jor j LdOyjdedw Isj ikt jtsOlstzdc" dz'tsHsEzl YO izt
HMISPdeyde zOB ST sdztsy d Is j dz! dzr
9 fYtdzm dz# Wi o dadxdzi 2 w&iBl9d o
9 BH OV EOMMO OMmMYf tesMmistc ©ded dzOfr
Lt cf=2dz sty J ety B0 6 dzz B  dz2Or s
er]c[tstsaOdzts Mdzedy jdedj Isj B j cOIlskzter o tSHT

OdzdL fHtsMmistcOdzMise j dzdzscts tcOMY tej H J dzj dz
ljtsQOL Odz dzOdzd ydyj ©OL dzsdzd dzd e Odzd L 59 O dzd
dzd yr s tg BtisCtedsdff deds, 0 SiHdzts Mls+  ( d3d dzj e Odzd L O
RZOf tcOQo dzj dzed®¥ € § dzslsddzi 1 S&. 1 o] tendzj 2
) slsdzj yos Ismw Btsdzj j nsdztsH dz" o tSH d
j Ctostf totso tSH datsfls+ & o dzef 1 dzj B sz Ofis § j  d
QM M fddyj dedes? 1 dzj Sty eso SH dats
ChkzesCdrn Mdsvs kOCY] LOWdSMdtse C
2021 EBHO. ltwjHYtsdsydlsj d dats 1 Istsl
o SHdz' d&3d J s ) fy Andsdf,tc O ag™

0
18
116
14
1
1
0,1
0,

O] Offtejnjcdededj Isjcis) OMEtejnjdzjdadj * czj €L
i dsg LT d 5O L 15dzH d t6 s o-DIHAY ' DT 1 Ots Sdct 1 5 T OO
Ldgdgded?2 f jtedtsH (W jeattOdz2 2022 ¢.)

1| J BOdzse O dz' o3 § Ot O Bfls tedsidzdz] Hfotg dizd ' As dzf d5'dz

ow

[H'Q—
11
2
o
&
o
Ny
o

I ol e R
Q
&
Q—.
(7}
©
=

O5 0 7T N*
.eééﬁgﬂ%IF$%
Q,&.Q—
08
LERN O]
TOR
fo N OE®S
§ =3
®©

Gv

“EBRNGE P

S WO QO
7]

ﬁ%g

) NNNU
R

NO rOPU3OHT:

ny6una, M
LEEEE P.O.G.OTOP. ooeoo9

3NeKTPONPOBOAHOCTL
SR88°R

Temneparypa BOAb! N0 FOPUIOHTAM, °
OOOO 42422 NNNNNW®WOW
Nao® NaO® NEO® NBO®

8 3 8 8

B lsOdZO © otsHj Wodw jlsmw MtsHjtey Odedy tOMm
¢ dMmdzj ded J By sOdZzO d wWeodzWjlbhmw jMmisjMmilse]
tcOMYf tctsMmistc Odzj dad B lsOdzO L f tod H sdzdz” = f
HtSH Jtoy Odzd j tcOfpldastets H@dztee & 8HY dMhMmdzj Hise Od
zbh jdmMCsets otHBRLOdddh O B dZs HBo sdz dzfs
HsMisde Odzs BOSC Md dzOdz! dzf = L dzOyd dzed?2 (% dzOMm
zkhjdméts?2 1 Ca (94, 8 %ided>Jjj Y dtisdsffdder ; | 7B),

163



Co e . h mxhm ., S th>em h ~ e pe . o " e
* h : eth""\’E'

«

Cs] MBHJjkYOdd] CdNMksesHO Gldj yj dat

Il mts
sBMdzj Hs Odzd VY -G PBPEREFY]. uwlz 502 ts5dzy 1 Y 2ME
( MlsOdzydw w2z2) (t dMm. 4) LOWdSMdtctse Odzts
CdmMdzstcsHO HtS 55, 3 %.

o= & g -

so/\9© Cg s ‘_sc

80 \"6\_/_\56\ c-.:};

N i

O] OMftej Hj dzj dedsic e @fgfldr B} OMY tej Hj dzj ded i € sdz

H] dz
t IMEzdig G Lezdz! SO OdOdzd L O ﬁteisﬂlzgﬁsﬂszngdk@tsc)@)as@ls@mq
o Ld®Bdzd?2 fjtedsH (W jotOd 2022 ¢&.)
10 tedfzdzS ] 6B ftojHMlsOodzjdr tjLEd IsOL
otsH] HOQWgAMIEts oBHBARtOddddh O 5 HOdd
SlsBtstc® ftosB dO Yo jtwradsmisd (0 &), 60 1§t
) d ¢ dzizeldOdedztsdgy (8icd L Sdzls O .
stsdzyd dzlstcOydw o3j sOdzO o ¢ 59 j ton dztsfls dats of3
fpdztsy otH" di lsdzjff tf teojfipj 3 OMls Odzyd vV dff de.ls BISEIOS ¢
Cdzyd delstcOydd dgjHds"Qjded Ceas dsv @sdztis m te Oded dzd M j
Bseckls Bris! MmewLOdy ) dedLCddsd Isj B j tsOIsk
Eidzso dw dsd. wCtsfdzjdedd B SO0 k& f tsiovjdecdss f
fsCteso ®, Ctlstste’ 2 ftojfwlisfmlsokzjls or v j dzj dzd"
Csdeyj destcOydd di3j sOdz® wlsdgj yjdz@ o dzj otsBj 6
MsOdzydd wz2 dOBdz®* HOZOM! fser h j dzdadvz. € tsda
lted JtosntsyHjddd daasH e zy ftaj LC slsdytg mizls tc Oy
fso jton dzsfisdesdz Mdztsj o sSHY dzimezf § @ j 1 xws Is 6 dz0 , @
0, 35 eazulzdy j H dzslsddzr vz Cu (JO2dmMCtsy o
sls 2 & Sdzyj dzZstcOydw d3j sOdz0@ o ded y dzj &5 B j
fstevd S®5 Bz s 0S5 L dOyjddj mMsesf OHO,Is
BjlsOZO dO cotedLtdls] ostHBSotSHEB ISkztes ddz

Il 7T 9tsSHT

J f jted sH2 0 2220 2 1€ G . o f tsdzdzj dz' OB Sls
M ydoOdzdL Jietseo Odzdzs e 5 -Z i edelg & 5 d tec Oo s B R W6
OB Or dMMdzj Htwe AfdAtQdzdel Botd i) 6 OL s d § 56
Jets OCoOLtedd. ltesojHjdedzr | tOBBIST ftsL ot

164



¢o°e " o "o - om cho® ™ a . * h : et h™ 7
—_— + % 1 < < < € % * * * <

Rz sstcddzc ©, LOWJCMdicse Ols! € tsdzls
dlsj dz' dz' j t6j L zdz sOIsT Hdzej pOd3ed yde'
115dzJarJ dL d3j to j-ziavj dzlgQ s g O Vo dets s~ to O dzd dzd ”
 od ts fsCOLOdzd, ylsts SCtsdzyj dzstcOydd d3j IsO
@u;&BmGudW LOWdSMdieseo Odz® o Ctolzff dzr n
dzy

jdzZstcOydd d3jlsOdz0O o gt PH dpj 2L fudidssd
LOdzr M bkmMlsOdtsodoeh ddsmw dzO Btsdz " j 2 yOf
4 JydodzdL dqtetso O dzdzg'OY-gaABts gzdzl &5 d e 0 SH 5~ t6 C
H O dz dz;2h4d3 fsLotsdzdls dz btdz ¢ ttOmMmydlso
sBl JCIsdodzzy ByRiEQdZzO " 8 c®RBREMW | tclz. v 06 s
dzzyhj fdvwils! ftodqtesHEz joet ftosMmistcOdzihlse j dzc

J fjtemtf jSCIsdo sftej HJ dzj ded J BOMh sOB 59
Odzlste sl 56 J dzdz” n f Otcdzd C s =~ GOL B9 dssy 4 |
Mlse jIsfidseo lzs o lz@Isd o dzesets toj e zdzdtetso Odzed v ,
fOtcdzgd C s 7 cOLts o fsyjmMmy ©jfdtsets?2 ¢
qumsc dmfsdz L 59 Odedz’ = dMissyded ¢ 5o

JVWdydodz dzr 2 MmMo2ls 1URL:  bttp: vy . sshgeseshydroru/ ( HD Is
sBtWOh jddw 01.05.2022).
l sL
]

= 0 ~=r,|<r
O @F@H-

detsa dzv j 3Ow 1L dgjteedwV. JdHtets! dzj SlstesmisOdzyd d
. (HOdtesO, [. 1. [Ehddtse, RrR. 1. wdzdod® /
41 B. -9 R LIHS dzd 807 dz@ Q2. ).
3. JISHts:tGGnizd(dzlcftbqtgtSHO Bd . O) / boOCwWdz ¢. i f,. :u0Odls
[ 7" fdzr |, T3ADB 7M.
4. University of East Anglia. Climatic Research Unit. URL:
https://crudata.uea.ac.uk/cru/data/hrg/¢su4.05( H Ols© BB tOh jdzdw 01. 03 . 2¢C
5. [ desesdzjIsdzd] rOttOCIsjtedmisdSd ftedlstsC O oBHT o Ct
1. 5. ldBtecd]j o S RO H dztOXz YA tes@pitmpdzd S [ [ ¢t} A [
20170 132 M.
6. polstsdBOIdL Jtetso OdzdzOW  d dz¥ g bz 3@ ty T Is alzflz@rdzts dnsl Mg dzgdIs st
sBl JCIstso ( ¢ R4 httpd/gnfvd.sknivbRL H Ols©O tsBteOh jdzdw 01. 06
7. Bastviken D., Cole J., Pace M., Van de Bogert M. Fates of methane from different lake habitats:
Connesting wholelake budgets and CH4 emissions // J. of GeopRgs. 2008. V. 113. P. 13

SPECIALIZED MONITORING OF HYDROLOGICAL REGIME OF THE SAYANO -
SHUSHENSKOYE RESERVOIR
Repina I.LAl, Mishin D.V.*?, Timoshenko A.A?,
Zemlyanov 1.V? , Gorelits OV.? , Rakcheeva E.A.

IA.M.Obukhovunstituteof Atmospheric Physics, RAS, Moscow
2N.N. Zubov State Oceanographic Institute, Roshydromet, Moscow,
e-mail: miwindv@gmail.com

Abstract. Do large reservoirs emit greemise gases or, on the contrary, absorb them? An objective
assessment requires a series of studies on characteristic reservoirs located in various natural regions
As a part of the research work, seasonal observations are carried out at the Sbawsdnemshkye
reservoir under the program of specialized monitoring for analysis of carbon balance and study of
hydro-climatic features. Comprehensive field studies will make it possible in the future to assess the
scale of greenhouse gas emissions and the absogtperties of the reservoir, and to develop
methods for estimating emissions.
Keywords: water reservoir, hydrological regime, monitoring, greenhouse gas emissions
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WATER RESOURCE ASSESSMENTS OF SIBERIA REGIONS (THE UPPER OB BASIN
AS A CASE STUDY)
Rybkina I.D%, Kosreleva E.D"*?, Gubarev M.S%, Reznikov V.F!

Ynstitute br Water and Environmental Problems SB RAS
2 Altai State Agricultural University
e-mail: irina.rybkina@mail.ru

Abstract. The algorithm and results of modern and prospective estimates of watab#iwaiand

water consumption in the Republic of Altai, Altai Krai, Novosibirsk, Kemerovo and Tomsk regions
are presented. The calculations detailing was implemented for the river basins and municipalities of
the Republic of Altai.

Keywords: water consumgon, water availability, runoff change forecast, regional development
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HYDROLOGICAL AND WATER MANAGEMENT ASPECTS OF WATER
RESOURCE MANAGEMENT IN THE CHUMYSH RIVER BASIN
Sedovy .Yu., Rybkina ID.

Institute forWater and Environmental Problems SB RAS, Barnaul, Russia
e-mail: zhenya_sedova@mail.ru, irina.rybkina@mail.ru

Abstract. The paper presents the results of searching for the wayptitnize water resources
management by studying the hydrological features of the Chumysh River basin and assessing the
anthropogenic load on the river basin through an adapted methodology. The obtained results of the
analysis of hydrological features andikang of the basin by the degree of anthropogenic load make

it possible to identify the problems of economic use of the subjects and to assess the prospects for
their further development that is the first stage in the development of measures on optinoizatio
water resources management.

Keywords: water resources management, river basin, hydrological features of Chumysh River,
anthropogenic load.
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TO ASSESS THE EFFICIENCY OF THE USE OF WATER RESOURCES OF
TRANSBOUNDARY RIVERS OF THE STEPPE ZONE
SivokhipZh.T.

Institute of Steppe of UB RAS
e-mail:sivohip@mail.ru

Abstract. A comparative analysis of the regional specifics of the effective use of water resources of
transboundary rivers of the steppe zone (basins of theaddalrtysh Rivers) was carried out. The
main indicators of water saving in the studied regions are calculated and their dynamics are
determined. An integral assessment of the efficiency of water resources use udiRgttbed
method is given, on the bhaof which three groups of regions are identified.
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GEOECOLOGICAL ASSESSMENT OF TECHNOGENOUSLY LOADED SUBURBAN
DISTRICTS OF CITIES SHELEKHOV AND IRKUTSK
Amosova A.AL, Prosekir8.N12 Chubarov V.M, Maltsev A.S®

1Vvinogradov Institute of Geochemistry SB RAS, Irkutsk, Russia
?Irkutsk National Research Technical University, Irkutsk, Russia
5I'nstitute of the Earthés Crust SB R,

Abstract. The study presents the results of assgd$ia level of dust pollution of the atmosphere in

the suburban areas of cities Shelekhov and Irkutsk according to snow geochemical survey data, as
well as the results of Xay fluorescence analysis of soil and pine needle samples to assess the
ecologicalstate of the territory potentially polluted by emissions from the aluminum industry and
heat and power plant. An analysis of the dust load for 2015, 2020 and 2021 revealed a downward
trend in the average dust load for the studied technogenically loadathanlareas. It is shown that

the formation of halos of increased dust content in the industrial areas is preserved.

Keywords: snow cover solid phase, industrial and residential areas of cities, heat and power complex,
aluminum production
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ECOLOGICAL AND PHYTOGEOGRAPHIC CARTOGRAPHIC ANALYSIS TO AS SESS
THREATS TO LANDSCAPE DIVERSITY
Gaida V.V., Rotanova I.N

Altai State University, Barnaul, Russia
gaida.viktoriya@mail.ru, rotanova@mail.asu.ru

Abstract. The article is devoted to ecological and phytogeographic mapping as one of the topical
thematic aeas of creating maps for assessing the ecological state of landscapes. Conceptually and
methodically, ecological and phytogeographic mapping is based on the theoretical and practical
(national and international) experience of cartographic vegetation stddglogical and
phytogeographic maps are of great practical importance and are used in assessing landscape diversity
the quality of the natural environment and anthropogenic impact on ecosystems. Threats to landscape
diversity are an ecological situatiowhen deterioration or impossibility of functioning and
development of vegetation species characteristic of the landscape may occur. Ecological and
phytogeographic maps of the territory of Altai Krai have been constructed.

Keywords: ecological and phytogeogphic map, landscape diversity, geoinformation mapping,
landscape, phytodiversity
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MemMisswdkficjd@ ddn dzr = Isjtctedlststedwrn HEtsdzy 4 dz §t
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BOIJtedOdzj, des d M fHesojHjddjdz + MY JjHd"
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9 O O0r d sQtcdpdsotd Jfshizee j M j yj ded 8 G dH
BJLYOMdetsmisd o bkmdzsedwrs dL di3j dzygd o6 BGlsdtser
9 dzy MJ dz mMtsslse jIsMilsakzs h dj ftoj HdztsY j dgd W
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Memisswdzad jd3 HdzO d Bjtejetse IstcOdznc tcOdad ydz -

ltcjHY SdZOG O] Ismw Yylsts Hdzvw B OMfdg A dats odz0Ok
sjtetcdlststedwr vo jtemMCts?2 d uwditsdzj delC 52 tsB dzOf
BzH Izls u'tetsatstlstr]W mMtse d3y Misdes MY j yd Odzd mls
fI’]dZJHIZ“ dj LOHOYd:

ftoso j H] dedJ tS3j 28 d daPU e, destcd3Ols d-o dzts?
Isj nded yj NS sHRdzVB CaLtsL dGIsy detsmisd fHtoetso j Hj ded W
Bsdzd ssteddzc © o ( jMfkBddS) i1 j &ZOtkm: d
COLtcOBBICE BN dR &BjlsHdUjMSd: §SHOBHME
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dMmf sdz' L s ©Oaldd jj digj dzdz" - B3j stsH 59, ) Istsdz
LsdzH Jtetseo Odzd W L j d3dzd ;

syj dzS 2 edHiesBste sdzsedyj MSdr dL d3j dzj dzd 2
EyoflsS On btOdkhcteOddyde » t6j < o BOMM 2
ftoddsj dzgj ded j 5 ©OL cOBSlsOdzdzr & BjlstsHdyj MEC d:
ftosi Hjdedj CdHEsBsEY sdsedyimMSdn B Mdzj:
stcOdzctcOdzed ydzr = o sHBIsCtse o BOMM 2 dzOR
Msmlssw v tekfdzser 7 ftsyj Mmse, da  dzo
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10 sfMdtss ) f§tdzyjdd 5 JdhfdjHtss Oded2 ftojHY
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tdLEzdz sOIsT dzOB dzt H j dzd 2 MilsOdzlzls tsldflasjoMsRd ~H
Bj esf tedwWiIsd 2 fs or wodzj ded ¥ d ftosedesL Jictso Od
mMotsjotcj d3j dedets tcOL tcOB OIsT 9 Ols d tjOodzdL Oydd
fsfmdzj HMMsead?2 ©OSCdR ftesyj mMmtssa, O OCY,] Htoso t
{5 SottOdzj eostspdzr & B j§

Il sHdzr 2 CSHjC) (iMfkeddSd 1 jdpPkzm! ls 30 Of tcj dzv
LEOL lTtejLdHjdzsO t imMfEBddSd 1 j Z2O0tckMm! ¢ [ B klso j toy
sBdMfJjuddedw WEdSydtsddtetseo Odzdw d tOweePisdwy | Oyd sd
sCtelky O h j2 MejHr o tJiMfEBOHAE CdtsH'jazOtliz il 3 .d4D6 2DA 1

3. 1 smMlsOdztsodzj dzedy uwtso jlsO [ dJdzdmistetse t JMfesadzdsd 1 j dzO
fosetOBR ¢c[rttOdZO Stk O h j2 MejHr d EMs2ydes s
dz@0162 020 cEtHré Bl 17 &BOKLSO 2016 6. -~ 205.

4. vt 17-01PDPI1R4 EN 14614:2004 [rtcOdO tsCtelzy O h j2 Mt
O 2Oz Isdudi MSd2 CoBdelstetsdz? d Bsddlssteddze. ( 2¢CsotsHMis
fsCOLOIjdzj?2 Mmisswddw toj ¢ .

vl 1702P@3FGEN 15843:2010 [RrtO0OdO Sty O0sh j2 Mmtj

ZOodzdIsdui MSd2 SCodstetsdz? d Bsddlssteddze. ( 2SBsotsHMlis

st sdzsedyd MSdrn f5C0OL O dzj 2 MmMmisswddw tj ¢

yddzdd sl lsOf detsets tOL 9 | tols iednGdzadfvdzdfjlds d  ff k2 dz€

Misde" = otH B cdHERsSY sdZsedyud MEddz f ¢ O

q’dzf[)(;,|12]OC20fr]

A

B

)

s
s dMsS dMisd Lse Oddzr 7 dhistsydedC o
1.
2.

dzdd BibsHdyd MSdas ECOLOd2 5 thmkh jon
j Clstso o MuGidssv dddQisdgizsHHAZGzd 2B jLiC e s, MMl
dz OdzgdV otHBStsRteOdzdz' 7 Lisdze d dL d3j dzj ded W B
Clsso ddzd dr yYyombsj?2 1tds oL Iq’dzdfnls;tsfnlsa@ ftcd
tOydd tls 8 tClkwetw 2014 ¢. 432.

DEVEL OPMENT OF THE SYSTEM OF MONITORING FOR
HYDROMORPHOLOGICAL INDICATORS OF SURFACE WATER BODIES IN THE
REPUBLIC OF BELARUS
HertmanL.N.}, Mazhaisky Y.A?

!Belarusian State University, Minsk, Belarus
e-mail: lubov.hertman@yandex.by
’RSRIHER namA.N. Kostyakov. Meshchersky Branch, Ryazan, Russia
e-mail: mail@mntc.pro

Abstract. The article is devoted to the development in the Republic of Belarus of the state monitoring of
water bodies by hydromorphological indicatpowhich are an integral part of the assessment of the
ecological state of water bodies. Hydromorphological indicators are an important component for the
development of measures to improve the state of water bodies, as well as the achievement of 8DG targe
6 AEnsuring the availability and rational use o0
water bodies, it is proposed to conduct joint Rus8iatarusian studies with the development of common
methodological approaches.
Keywords: hydramorphological parameters, monitoring, protection of water bodies
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Bsdzd ststed dzd © dRdesetsdzj Isdzj 2 @ d3j oL disds| ROR tcOL
ftoiHEMBOKde Of Isfw  MtsL HOdzd § telddisOzj e del sy
Mm¢ o O ddz d f dztsh OHC d dzGss@i?" HOZ dzdvdzts jLdQ fif
HSCEd3d dzsOydw dzOBdzs Hjdzd?2 dz2O H E2deC IsORn Bsd
JJeuv d ItejBtsoOdzdwa 3 Y HEZAZOttsSH dzts 2GTfRG ts5 G 16 (
l 2022 ¢. dzOyOl' ©€ORWK' st Qazde O s tf 7 §2C
t OBtsls' tsrnoaOlddzd Mjojtc jotostf j2MEs2 YOMmlsc
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CONSEPTION AND FIRST RESULTS OF ORGANIZATION OF GOVERNMENT
PERMAFROST MONITORING NET IN RUSSIAN FEDERATION BASED ON
ROSGIDROMET METEOSTATIONS

Demidov N.E.

Arctic and Antarctic research institute, St. Petersburg, Russia
e-mail: nikdemido@mail.ru
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