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A SYSTEMATIC APPROACH TO NATURE MANAGEMENT
Vinokurov Yu.l., Krasnoyarova B.A.

Institute for Water and Environment@toblems SB RAS, Barnaul, Russia

Abstract. The paper presents major research topics of IWEP SB RAS in the field of environmental
protection and rational nature management in Siberia. Particular attention is paid to application of the
landscape approach e basis for the regional development of various nature management systems,
the study of crosborder problems and the implementation of the ideology of sustainable
development in the regions with different resources and ways of development.

Keywords. Hydropower development, landscape approach, sustainable development, imedical
ecological problems, transboundary regions.
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MODERN PROBLEMS WITH THE INFLUENCE OF BAIKAL LAKE LEVEL
FLUCTUATIONS TO COASTAL AREAS
GagarinovaO.V.and Zabortsevd .l.

V.B.Sochava Institute of Geography SB RAS, IrkiRsissia

Abstract. The coastal areas of lake Baikal, located in the zone of influence of level fluctuations, are
subject to transformation processes leading to irreversible changes in the natural environment and
elements of the socieconomic system of the coast. The analg$ the current natural and socio
economic situation in the coastal areas has determined the totality of possible consequences and
damages for the territory of the influence of level fluctuations of Baikal, showed the need to take
into account all fact@rand processes to conduct an objective assessment and to develop
recommendations to minimize the consequences.

Keywords: Water level, Lake Baikal, natural environment, sestonomic system

19


https://doi.org/10.21782/GIPR0206-1619-2016-5(204-209)

Aemhe. '.\O —

[} < < B

LW oSrt 1R R JJITrowiRrRtIARITIARIRY [ HSRM
YVt fAree ) 1 vrfT1EBd S

1ddetse ! josth g g.wdis ¢.
Rd&zMsdBBEBd & d {SCtdscdyj HOEHROFusB d@isd e

e-mail: zinovie@iwep.ru

¢ dzdzts Is QY@M s Iste j dz" d Pz Ezs B O 2 S dHEsY dL Jdyd MSdna
sLjtej, or ftsdzdgj dedzr » MtslsteczHddcOdRd RICY w [ t 61 .

dmmdzj Hso Odzdwr M Htoedd3j dad dzdj d3 Mot d3j dedzse s 5B
Sy ¥lsjted 3 &sH] &Y B 5] teded diistH d dOdsdzd y @36 Y »
rf tsdzdzd dzdz" | dmmdzj Hse Oded W Mo WL Oda’ M fdmodedJj c
JHBSoatsets Wiy ddBBtse cdazkzetsidn MistcOldW dydtese Odzdz -
SLHOdzd j d3 klstsydzj dzdets?2 35 H j dzd ¢ d motg ety dsigjsh S Gjtts
s sMlisOQo dlsj dz dzf 2 @ 0O0dzOdzdL § sdzzyj dedz" = tOL dzd ydzr o3
ftoeddsi toj Wstod3dtctzyg Bdzf 6 50 phipdgtizp OtcO® o v jdzj ys sz i
sdzt yjomgse®j dzj y& s sL j tots, Isj ed3se dH tetsH d dzO d&3d U J
dzOB dzs H jisdadjwizd teds o Odzd j , Isj todsse Ot

e j Hjdedj

| Obkztods j dzOBdz¢ Hjdedw  Isjtstejlsdyuj MSdy
cdHBWdLduyuMSdr ftosyj Mihtse o v jdzj yssd3 tst
80r GeBHBO fJteshdztses oj¢0. 1 {1l otj &3 R
ZzOkz ydzmgzj oo Odzdwv, MmowL Odader §j ) Mlstetsdlsj dz' |
sL jtofs B dzts 9" B tcOdzts ) ¢ Oyd MBdz® dzts dstsi a0
ftocsj Clsdteso Ooh j g sMmw o SHESAteOdzd dzd M ©O. [ Odz,
dmimdzj Hse Odzd?2 v jdzj yésets L jtcO BN dztw . f dSH
HSC dzZOH] HOdz CtcOIsCd?2 sBLite dzgOkzyder = toj L |
RA&zMisdIlskzlsO fted dqrbikzydddd cdHtesWdL dyd mSda

Ajdz tcOBSIgre dzv j Isfmw tcOMmMmdssistej dzd § toj L Iz
diMfmdzj Hise Oded 2 cGdHtesW dL dud M deq , § S W jshiglilsg o
Mtk ddSO®Rd RIGC] w[-20Bf 6cfjGJER MN&§ R
OdzOdzd L .

[Bl jCIs dMmfMmdzj Hise Odzed W

vjdz yS sjt sts jBA3r 2 ez d2 oBHAZ 2 5B
tcOMf sdztsy jdets O or fMislsj 434 o dzOH Lktctse dz
fteslssydz” 2 oBHBJ O3 arbw@zsszgw$m@mcmgm®d
Gz BIBR@ o3, BOS Md D2 dz0 i3t 4dts g Idz{Xdzh) dzts © dzO W
ftiodlssydetsmisd B M jydo O/I5®y ] ®yglzsrizdzths
sL j 60O, dL M ojtodp T O judniEld) sL ¢ tf®Dtc odztdss d y
CzommdW S Ooydd uvjdzjysty sL jtets WwWodzw jlsmw
MotsitBtOLd] ftodtotsHdy = bkmdzsed?2 tftcj HJ dzW
Il Issets ctcdesets BBL j 60O,

FS3g—©

20



o " e . Hvo S cho® ™ a . S : e t |
< * x 1 < € x * * * <

113fr]IsOdz,lsaQG) LOHG) c{

radLizyd ddv Isj dSBGdHtGBEUEUEQ%ﬁJmW]QObn G(C
vjdzj ys sz sLjtej dMfssdz L s Odzd My BOIs j &3OIs d 1
odzzlstcd G tsH s 5] Wlsted3c[tglsac)dzq’4 SJtGISdQOdZ’dZ
MstcOIsd¥dSOydd o© ccdzzetsS¢dr otsHB] 3OR . )
tcOL i3] tedetsMmisd : j 58 gz Aygbe iz jH ofeddzj todz' | aDO}\/)GIsc[Q(
d Istcj n BP)idzH j dAJ3 I sBdBs tsyj deCd tesdzd tcOL d
ZyjlkoOo WOoOCkttttses (¢ ftoddj tclz, MYy dd&zOj dssmlis
tcOMuyjlsse. [ desetsdzjIsdedy dzOlsiztedz § ' d fipfy e ferOs ¢

©OL dzd ydz' J Go[Hthsdziqu’qur]QqJ fjtedsHr 51
s shlsOo dlsj dz dzr 2 H O dzdz’ ~ OB dz¢¥ H j dzq 2

(QISd3UJBISJtGdztsGIS) BisHj zdtetse Odzd v,  dats

LWWiClsr .

[OjtedOdzr d d3j IstsHT

vy dzj daip@®esH J dzf fis§ eely yigd ¥ d BO v dzj yi sets
O sihdbsdggH jlizd cdkzetsisets MistcOIsdW d@]dtetto Oc
tcOBBISOr | . R. S 9 sdzO B jds di€ GROX )JHE | fdis ts vty dz
ftiesyj Mtse , BesHdW¥Wdydteseo Odzd3PW 1 HOd2dZzO W6 dzlimist
OHOY P® H v v j dzf d tsclass ts | (B EdtsocfisOuwiad v
fesyd Mz S v j dzd Y& sd3 Lfjeisic e PrEdsigsfdeafjde
slsCtor Ist dpel@3d s dsr dzv  f sflstetsj dadw Ctsdif ! 8 Isj tod
tcOL di3j tedetsisd M sdz! L s Isiw HOdzdzr | dBjIsj stot
c2dz (PHr@PlsHOdedz" | ( sMedHEE®RBIISO HA&ZY L OH O
ddet stedzOydd .

RLAjtojdedw o jtelsdS Odz dgr » oW @fjleo tdtgjdg
CdMmzstesHO o f jtodHr o jMmjdedzgj et d dzjlsdzj G
9" fsdzdzj dz" ) d M sdz' L 5 SeaGafSBE] P IcIRACHEREC tc OW
25plusd idets G s Otc O dzj Is YFIREPOIPS(2OWHBB0 2 B dzed @ . ) . [ O
Ftetso daW oy asmmqusgﬁz@mcscs BLjte® ftdkzyj:
fsMlsOGa RICIT w] t061 (SCB. 1 02c60L0dz, §. ¢

tdLrkd sOIr d dma tBMEXYHJj dzd J

l tORS OR B80S iflARE SWkE B'™ O DHEBB KPS
ey MmMse o Gkt tsd3 MdzO B = tde@dsdsdydditsid3
ssydzj dzdzr 8 GfdmMOdedj &3 § s5dzw M stetsmis d €
Nda30] igusipBll 1 jwebjstejlsdudmMid) dhmdzjnHse O
JHBjttdB3dyud MEBets iy ddBO uvjdjyitsets L Jt
H O dzdzBR-d3EH § dzd fsMmistetsj dzdets?2 f klsj d3 BMtcj H dz
FtcOodzj ded?2 bjtoBBSecdHiecsHdJdZOBdSd 6 [BEtedL ts
lteddzd edzs o L lsts xyJ ofc] MO @ HSONtdy dHisls
"ddds oBHE BO) WS YEHNOEO Y viidEyd G
WSO i qHED ) dsBMsap f Sdzdz df  wOMUj ST W
JeBdUud Misets )34 dBO uj dgj i@t (GucHus®d
ssCtsotsets Isjydddw dd d&Bibdtsesdsedy Msdn

21



Aemhe. '.\O —
< <

MY dBOj dshisd otsH' dz20 WP tsdIsT { Qfd ffds dzd
2DV-3tsH j dz2 s dMmr ea0jls thdsedzr §j yjtelsr Isjtcd
ydmdzj SCOwlsddzz W stcdzgdtctseo Odedw  twOL o dlIlsdw
H Odzdzr d3d dzO[&].dz¢ H j dzd 2

I' wOESEpMistes dzO dzj ¢ d DGEEIs Odd YdHLidE V4 dzd
tcOL dzd ydz" » e dHtesHRZOBd U MSdr Myj dkOtedj o o
) tcO22 sdzj vYlizfgds n wiz0O dis . 1 sCOL Odzts, Yls s )
MstcOIsdW S OyYydd otsHtsj B3O MistezCIskztcO Isj yJ ded:
Mddz dets tcOL dzd yOls' M Ol istd © Atc Ote Ay dets 2ls j alyf o * (
Mestesmisd o j 0.

[ Odedz" | f jtcor n Ctdtfdzj CMmder = dzO0B dzt H j dzd =
BsdesctePY.dd [IsH j dz' dz" § dzOB dz¥ H j dzd W 9 Jjtlsd
Isj i3 jtcOlskzter otH' M STHPRs tzizd ts9 O fizt§ g2dgj GoiEsHdENRC
fod EZyOMmisdd MmMtslstczHdad s RdMisdlskzIsO f sH
mMse d3j Misdzr A tcOB tslsOR m d dzts fjlle]tc O dgdg” azdzv fg if
dzOB dzt H j dzd W Isj ted3d y4 M¢S 52 MistczC Iskzter U g
MolstczH dz2d S Oz dZzOB stcOIststedd SdHtcEBEHP B af
dzOYyOls dimimdzj Hse OdzedwY s dLEyj dds o dzd W dac
MlstcOIsdW S Oydd ftod Isj i3 j cOlskztcOR, Bdzd L €
f dzsilsdetsmis d . [ Odzdz" J dzOB dz¢ H jdzd?2 9o Jjtelsd ¢ Odz
f sCOL Odzd tc OL dzd ydz 2 9§ tzGw Odpdjvis tc B o W tistc d3if
ftesMmistcOdzMmlis o j dzdzts 2 C Otcls d dz' Isj i3 j e Ols Iz tc dats
dqdzj dzd j &3 Mddzr o jlstcO o dzOf tcO@odzj dzdd sl

tojLIzdz' IsQlst 9 Oy dz H dzw odjcH] WA jC20y b q
fnr o O h d . Bf@isslﬁoblwmsdkjﬂsfrﬁlsdzejs@ Mistc OIIHIW d € O
sdzdzj &z M sMisOo dlsj dz' dzf 2 OdzOzdL toj L 2 dz
d Yys tsc sDMg HejOodzd s 1H Odzdz” = dzOB dz¥ H j dzd 2 2
odzj lseotstedlsj dz' datsj ud mdzj dzdzts § s dmMoOdzed j
OlsdW¥d¢ oydfdj daded &) Iffdgitcd sH ( cdzB d dzO0 f J
fjtocOlkzter ftiodtf sojterndesisdzr = Mdztsj ® 9o tsSH
BrtSHd B EZydlsr 9 Ols! My ddiz0j ddsfls! otsHT
JdetsmO Isjf d&zO o 1 tos[ HES dalss 2t @RS s as@ dptis Of

2012 G . dzO s z o dz" j dMmfMmdzj Hs9 Odad W
fjtcOkztcdzs?2 MlstcOIdW¥W JSOyYydd v jdzj ystsets
o d dzd ) G dizz B d dzdz" = fhdztsw o BHB] BBO kM
dyos hdddmw tsls BdzdL dzj Yy O dR o sEdasSZE, o
J
dz

00 7 T & ~ i

,s:'ﬁ-ﬁ- 5&_8[7&%8[3‘&“-&&

detsflss 86, oL tcOydetsfmlss 6) . Clts wWo dzj dzd
ra otH, f datskdtshls! Clster = o7 hj  dzsls
O 5 WABHNUE M3 Mots2Mlse O3 dd3j ¥ s  slsdzd -
[13,14. v OCxJ ojBOGR g,jMmMpdzdei 65 dzOGtcj 9 Odzd W
SLjte®O Brdz LOWdSEMdotseo Odz Isj tedigtsB Otc.

rdzv Mt dad W 3DSdEsBY] ! 2y Jeidzg MMmse o v j
sLitey B"dz dMfsdz' L so Odz § tes5G6 tc ©dzdzdzDalft3IE ts d3tf «

S0 Y0 Q&WSNGGWQN

Q—G'W“Q—

22



— A~ &

Co " e . 'H o 0 om_ c ho- a. e*'*h* . "etl
[4. 1 shdtsej 1 s dzjydls L@t @iadz" thtc oo daj diadt
x4 dzed d; s zteB kzdzj dzls dzO W ow L Ctsfyls:
st o(@Y-dgw j dids. | ttOdzd ydz' j bkfdzsesdw s
s d kcsodzi i3 osHMS? Y G§Y8 jtcof esjls d € ¢
sSdzidzy dzO L Q iBJ dz' tc Oo dzj dzd v TEQHLIPIS 5 W azd
f dzslsdzsfils! otH" L OadMmdl s Isj &Y J
-BsH J dzd o' ff 5dzdz] dz' tcOMmyd Isr Isj a3t §
sets L jt® o BjLA&ZjHSMIEOsdz 2 f jtedt
rafmig@®deyls( d c2dz¢ Hdzv 2010 6. ; twjLk
Mse dzOMdd M HOdzdz' [ dzOB dz¥ H j dzd 2 +
dzd Isj Bff jtcOlskzter oBHT o MOBHED ¢ dzk
5 fipldc'BWz , to.tc O My DisiiB®dede'dzd , & sBOE 5
sOls O3 DWalwijlssio, teaydbr o O8N j2 My
i sC OV-Gtizd j dz' wfflsdssiy] mMits o fsL otV j
Ols! odzzIstcdetsHise Iz & COlsddzz Isj d3ff J tc
s@j 8 HBY sdzdw j Ists jifjtc s dst©O@zEm [Ooyt].j 2
d mdzj H SotOsagRm esler o L ORjteL O N j 3

hlsOB OB-IEHSHAE' 3B '™ dzO H s ROHEBZERO | zdz6 dzts 45 th)

dzd Zj HW dese s fsCtetso O, | ff sdzdgj dede’ j t6C
L d d3dzd Eme2t0oldfd?2 6260.1 3 d d&3j dzd n+ dzOskztdz" | HO
cOMftcj HYy dzj ded¥ dz2 HO d2O Y ts9 Jtem dzsMisd 5L § t6C
nBtetsh jJ difige fte@Himjyd Isder » d dzOlskztedz" = H Odzds
dzj HW dgse s fsCteso O dzgy oMJceHO ( sdzdsMmlis: &
vjdzj yS s¢lglisL j tc O

Il dz20yoé&] ctHIiIs®d MlstczHddSd AJJ1 UL cuddB1 R
l1ehdMmssoa O 1. 5. o " {f t5dzda dad O eftinidntdy] H SsEDBflad W Is |
BsHj dzd cdHtesdzsedyj mMEétsets d bjttdddyj MEtses
H Odzdz" J M j yd ©dzd mlisr OCIsdodets MtslstclzH dzd YO
2 tsd3w dzlz Is i tots f sdzlz yJj dedz” J d d3d toj L zdz' Is
Isj ed3tsH  dzOd3d € d W] dajr W Seedy dasL jif d M sdz! L so (
i tctsH Iz CHSQAL-W?2. ) Bdzts ¢ sy d mdzj dzdz" = yd mdzj dz
tcOmMmMbBslste dets o dzdwdedy toJ $d vyvlkdz " d30dz dzO W
Isj tedssB Otc©®, Hody kM jesmw dL & ydats?2 CBdza] Yc
sBtBM joz RBsdfl@icO¥ ddflsdzd ydj ls Btsdzj j tcOdad
sjtcd3sB OO 9o U[l.8k yftsRslsn j dzj des  sistetsj dad:
BSH]EZYB OMMHhdGsIstej dzets W istecdzddicso Odedy dzsC Od
Od3e d dzm € s df A hQfdhyloter d. Hitej L'z OBz dzdzr = tcC
rdzd My tsmisOodzj dz@ M deOlskztedzr i3 H Odzdz o3q ,

RfMMdzj Hiso Odad W i dzts Is dzts ) Is dzts cYSz dzk | ddBded v

fodzdgw 6 Is tOdzj 4 § Sd8k yJudedg Hilz jtds] L iz jlslodsls +
&k ! ¥ ls ] BD-dgsjeded tc& o O dzd W ftesMmMistcOdzmis o J dzdzOW
fnd dzdzj 6 5) Isj ted3dsB Otc® tOMMmydlsr 9 Oj Ismw .
B ! ¥ ils] tedats?2 d3tsH J dzd .

Rl
FYEO8
S_~a3rO_§FQ.0F oIo
S, T
g: § -0 g
DO O

&

;]
e ol V=Y
L)

114 C
7]

2
(Hq__
==
o&

TRR

e YO LN O) 7
a_qo n =%

P NG
O

S FEES
&
=

©]

)

o

S
11 20

NN/ IT QTW

77 VIV

23



Aemhe. '.\O —
< <

[}

l dzdwdzadj cGdzsBOdz dgf 7 S dzd BOIsSdyj MSdr dL ¢
Ctof d T kB R G Bso Bsyfdes OEADAHEE cSHESo 1
s BY j tOIskztedats? Mlists  Ezgl W § S B Yo YrdefgdR( ¢ Isdz j ¢
otsHpBp B "tsH Bls Mtshisswdadw o j M dadzj 2 ( s
(sBtcOlsdes?2) Isj B jtcOkztcdzs?2 MisteOIsdW¥W ¢ Oydd
sls ftocdBtoj yder » BPEL ts® ST dats Ez zt5C 50 SH dz" 3.

dzj sdzd?2 fjtedtsH 2018 @. Hdzw v j dzj y¢@
Odrtz@a ¢z H j dzdwWv Hody Jdzdv Isjted3tsB OO sis
dzf MO dts 2 Gz sC sosHdzs?2 yOMmilsd otsHES] d
ftoj Hjdzj dad W tc GoLddpdsyfdz’ - o SrHQSAC Is kO MM :
BB OO, EMlsOdztso dzj dz'@ t©OL d3gj 67 L Istsets G 1S
r dzwlssydzj dgtets g lzed tetso Odzedv f tetsyj MMO H o d Y
o jEQERAOIS O HdAdzv dMf sdz L 8D BEzd ' dzck tsdlgd ' § sy
MistcOdzMmiso j dgdetse 1M Is@GPEzdzd)s dets o f tov d3jj A& dzd
OB slsuigdgts 2 38H j dzd v j dzj yssegts tsL jtcO d WC

2018 ¢. or ff sdzdzj dz' tc O fiylyyj jldsdzj ¢ Wsts tdsdj didaiid
sOIst  ydmdzj dedzls ¢ 5 Bts Hsjodidstddsoeo Qo Wiy dz0
B dz¢ H 18l 2 v Mils Odzs © dzj dzts, Ylsts f tetsflstc Odzfmls
| 3B Otc O sy jIs BT Is? OHJCoOlsdzBtsd  ipPidas of L
H O dz! dzJth{.-. ud modzj dzdz' = 1 CMY j tod d3d dzls On
dztsy J ded W W to ts dzlsVGs te i3] teH3tsB Pdst®m W ) 5 ) dats 2
j dzj yS sgts TSLJ'[G@ ¢ 46t HdgdOBdYd ME B2 M
sStd3f ' 8 Is Pzl@Y dB v fesyd Mse Br ZO df
HOdzdzr = L jtedze" » GdHtesdZcedyujMedr fMmistse
otsHds? ftso jtonm desfylsd tesHCrgr disGs ¢ ¢ Qf Ctafdls tsWyadatzvc
sLjleB [ dv dJLbkyjddw 1%WjiCkO LfgdLsHdyjh
C dzsdzso dMmf sdz! L s Odz" HOdzdz" § d&zOB dz¥ H § dzd 2
Z Ctste. vydted d . c 2 dz¥ . 17 dzd o1 ff tsdzdzj dzf
ZOc tsdadze” GW Y odizjfdzgi 2 jor n CtdzjBOdedw . 1 8C0L
Mtse dzOMEze Ismw M dOlkztedz” i3 H Odadz” di3d , yls ts
LWYjiCko.

— O -
TR T T8I0

CHR—FGE I IR G ERT
AN O Rl < v Y RN o
K
¥

0

Il 7T 9tsSHT

10 btd ) fodsedds?2 HjMWisddjlsdwy o RIC
Bl jd@3 bkiskjlduimsdn d dfisesdseadydmnad
cdHsBYWdLdudMSdr Byl Mmhtse dO v jdzj y¢ sd
f jtcolzs sy tej H' Mo w L Odzgr fm tcOL tcOB 5ls ¢
cdHtesW dLduiMSda ftsyjmmses fted Mbtesdls
o SHtsh te Odzd dzd N 18 d cdHdHL dztsjadzOay d Ik jndzts
ftcj HMIsOodzj degdz" 7 tojL zdz' sOlsse §tsdzkzyj dzO o
vjdzj ySssets tLjttO COC sy, dz My ydWdyj met

CjLbkd sOIT 90yde HI MELHOdIY &GOl BOIsd:

SLj60 H&v Jtifdde®dde. tese Oded™ § sidzj HMlso d
Odzstosf 5¢ jdzgde’ 7 otSLHj2Mlsad2 d € dzd BOIsdYj M6

24



o " e . 'H o "o - om cho® ™ a . * h : e t |
< * —_— + % 1 < —_ < < € % * * * <

] zOMmlstswh jj otcj d3dW dzOlskztodzr J dzOB dzt H j dac
dzd dzd J o3 J G BOIsddij Istecd yj mS dn ~ Ot
tcdmMizlstsydats?2 I9jdtaedd3gdiCms 53 c mistcOIsd W d € O
dzj CMdes?2 ddgW stedzOydd Hd&zv OftetsBOyYydd d
jdzdzr j] L S jtod d3j dals’ dzOff tc Qo dzj dz' dzO
Od¥ dcoydd &0 Vsttddtss Oddj f dslsdaslsc
t ADdzj b ) ls kwzr h 0 da, @O klstydz dzdetsj Y g
szteBlzdzj dzs cdetsets f jtoj dzsMO d COwlsddy Isj tedsd
GtsSH O. I MtsB J dzdzs 9 Oy dg 1 Isd dmMmdzj Hise ©ded W
Lddgdzj 6ts BrdzOYHjddwY v jdzjy$ scedasdvWmL jdejOf ts dad
&j HsMls 0o O.

<Moo
Gowgw
§IG NG

S

{ OBBlSO of fsdzdzj d¥ o ©OKREOF ctfMkuOwmise j dzdzse ts

ul]’c{fr]tsQ dmyf sdz! L so Odzdz" = dMistsyded ¢ 59
gjdzjecjg?2 1.1., wjdzj cijf2. :v . ud H tasdedjlsujdcddp Highls), te &1l 9 7 |

2. ]l Ofmddz j o . n., 1 ddztseo j o . v. , 1 sYyOttse I .
CGdHEIsjted3duj MSdn ftesy] Mintse ) CGdzzB tsC 59 SH dz"
MistetsdIsj dz' MlsoTse . -5130 9 1 .

3. soetsdz 1. rR., sotdz 1.1]. vyvYdmdzj dedets BH j dideectsd ©Odkzd j

COOdzy // [Jjlbj cteSdAE-dW2.ief . cRBMtcsdzse d W .

Delft3D-FLOW User Manual. WL j Delft Hydraulics, Delft, The Netherlands, 2010.

1ddzeso ! jo d. u. [ BHj d&zdtcts9 Odzd dzj Hisls j tod3d yj MS 1

ldHetsdsedud MEdd Byl HgssdJaypmsygBgofttd dn o SHISH

HisC dz. 3  H 2 d2Q tatsonts iy ofripddotiiSLR 1 R 1 Hu [ TTupy ,34.996.

6. 1ddetseo! jo ¢.v. [tH]jdzJtesoOdzd] Isj B jtcOlktedzs? Mmlis
LOCtsdesd3j tedztsMmisd 6 dztse Odz! dzf Hzd 3 Geded df®I62D dzd dz'f A d G s
fsLHdz &3 € O2 digLiEojts frpddeBdcfatdsC. R R L e [ (IdY § -20B P2
216.

7. sotsdz 1. 1. yvydmdzj dedesy dBsH] dzdtetseo Odzdd MmjL sdedz” =
sLitedy [/ /7 1T ydimdzd | J9®8.-dz'l.f" ) & .dzt588s 6 d ( .

8. setsdz 1. R., sotsdz . 1. y d mdzj dzdz" 2 O dzO dzd L a3
ftso jtondesmisder =7 otsH o fHtoedBte] ) detx2j lsidag dzjs s jotdz® B
I ydmdzd s § dz' dz" jj 19% } & 2z disicud d-59.8

9. zdzr yStso 1. ¢. wydgdizj Wadzr j sfistfmMOdedy ftetsMistcOdzmlise § o
otSHES] BBOR Mz dets?2 BsteW sd3j stedd // I BHdr j ftetsBC
dr tJhj®@RgWOEzd: [[[ c¢cdcjdhnsets twjiGdzOBGII~ Isj n dzt

10, v j dzj yS sy BL-g tzststc 3Gapdra@dkisii] L Blse . toj H. r. 5.
sdtcd didrdoC.] o [ (OUs: L h d28 2.1 2.

o b

11.yddzese ! jo . u. , stshjdzie s.1., [ Oteemddz s. 1. i
BsHj dzdteseo Odedj d + SMYf jteddsj dels / /7 201.tc @EEBEZK d, <L
g . -288.5

12y ddzseo ! j o . u. , stsh jdzj o s. 1., [ Ottkzmddze s . 1.
BSH | dzd etso Odzd W CdHtedzj HiBIsj ted3d yd M d n ftetsyj ify
d da¥ tste 3Oy J s dadzts § tsB My Jujdedy, BOls § BOIsdud M€ 54
1S jtod di3j aldis jsdigj dedz" p s tesB dzj d3f o tSHBRteOdzddzd™ d
ZORYc OC Is. QOdMZBOW( PV 11 c¢.l;, 0ffted di ddj 39 tsH dz'uvdzd
LdH-tEts 6 sHd OB Ui MSCdd fesyjmm / dzOzlyl tedgj:H .
}Juv, PRP¥.lDB5

13.yddzse ! jo ¢. vu. , [ dlstctsW Odeso © . 5. , stejls! wWCE s O
vjdzj yssets sL jtcO: Isi tedzd ud MS d 2 tod ¥ d a3, GdHIHE

25



Aemhe. '.\O —
<

[}

©OCkjtedmMisdSd // ItHd § d ‘Ctskseduimsedy fto
j 4 OocbkMmlsO 2012 c&J QLi@dOl &) lso § dk

e e |
=0

RECISTagr oIg’

14. ot jo ¢.v., [Owkzmdds s. 1., r*+wyjdSts ¢. 1.,
sWdLrdud Médd dmmdzj Hse OdzedwY v j dzj yétsegts L § 60O
SHBEMB St : SH.LOL Jsy H Edz@.. BIEABR.EO8 ., 1]
Oo dzj dedj otHA-BIcEhY uzBEEU) MEfdytethtesyj M
. 1. pFpe@oydfiged) g sd3! : 1 Jiwg,. 2202173 O.

o ¢.v., sthjdzio s.1. stdBfdzi i d&sHJ dzj ?
ZzzetsSCdr LjtOR d oBHBRtOddZdh O (&0 {ftod
Bdzj &3 otHBRtOddddh d dr oHFBB@hHBsSttEBEY IStc( 2 |
13 6., V1jledzvftcOo dzj daddj ®© tsH dz'-d&&d G 16 s W) dgd| J f
ydJ4 mMmr [/ dzOkzy. tcj H. ¢ . 1 G sdgQus. O iz jHj. b d3' [ Ote
21 3 499.2
so! jo . uv. , sth jdzj o S. 1. [CiHR] dztf e sy P Olplf 5 ©
Jyssds sLjtey // AkzdzHOM] dzsOdz! dz@ § f tetse dzj d3"

J tesf. dzOz y. CedaV . -1 @) gask z@®. 2R O6MIs.. , ( ¥ 5sf
sspjH. J1tddses [RJID. { dg., -PDAS.

17. Konstantin KoshelevErik D. De Goede, Alexander Zinoviev, Reimer De Graaff Modelling of
thermal stratification and ice dynamics with application to Lake Teletskoye, Altai Republic,

T Oco 8@
ot
co g

15.

16.

S+a~-g0o08 a9 ;00

Russia [/ / Water Resour3%&DO0laM1234/S0097807821030883. -~ 3
18.1 g fMmistso | S ldClststetso r. 1. 1 ted € dzOH dzts 2 f
sjteddd yj MSsets toj ) d BOO o e@dj-agtsS skusk ‘tsLfjdeg, M2 0 16

19.yddzse! jo . v., sthjdzje s. 1., 1+ wyjdSts ¢. 1.

dZOlsztedz § d iy dgiBHOEOO dad Wu jlddjita sd3 sL jted [/ [ dlsjits
" %.8694.DOI: 10.52002/013@9062021-5-86-94.

20stsh jdzjoO (.1., 1ddese jo ¢.v., sthjdieo s. 1. ¢
sLytedy [/ / RLORMBJY 4¢ Fb154)76.8

OBSERVATIONS AND MODELING OF HYDROPHYSICAL PROSESSES
IN LAKE TELETSKOYE
Zinoviev A.T., Koshelev K.B., Dyachenko A.V.

Institute for water and environmental prgbis SB RAS, Barnaul, Russia
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Abstract. The paper presents the IWEP SB RASIings of hydrophysical processes in Lake
Teletskoye obtained during field studies with the use of modern equipment and numerical calculations
based on computer models for thermarodynamic processes of different dimension. The
performed investigationdeal with the description and prediction of thermal and ice regimes of deep
stratified water bodies of Siberia as well as with the creation of a refined model for a hydrological
framework of the Lake Teletskoye ecosystem. A comparative analysis oftlie ofgained by other
authors, including by the example of sprsigmmer thermobar formation in Lake Teletskoye, is
given.
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CURRENT STATE AND FORECAST UNTIL 2030
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Yanigina L.V.
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Abstract. The paper presents current environmental and water management problems of the Ob
basin, including a forecast for the period up to 2030 based on the data of field and laboratory studies,
as well as the analysis of statistical information and literatunessu
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PHOTOSYNTHETIC ACTIVE SOLAR RADIATION IN THE WATER OF LARGE DEEP -
WATER LAKE TELETSKOYE DURING THE OPEN WATER PERIOD
Akulova O.B., Bukaty V.., Vagner A.A., Dyachenko A.V., Kolomeytsev A.A., Zinoviev A.T.

vtekzH" s Otcj dz

Institute for Water and Environmental Problems SB RAS, Barnaul, ul. Molodezhnaya 1, Russia

Absract. Spatial and temporal variability of flux density of photosynthetic active solar radiation

(PAR) in the water of large deapater oligotrophic Lake Teletskoye (Republic of Altai) is considered
based on the analyzed experimental data for ZZO&L According to the data from two weather

stations at the reservoir, i.e. in the pelagic zone of rivers Chulyshman and Kokshi, PAR magnitude
monotonically decreased with lake depth increase and practically became zero in various years of the

study at horizos from 3 to 14.8n. During the observation period, flux density of photosynthetical
active solar radiation in the upper layer made 42200 mo |2 § M. The photi ¢
percent irradiation) in Lake Teletskoye at the Chulyshman statiomrany glays reached 14n8,

while at the Kokshi oné 11.7m. According to PAR measurements, the attenuation coefficient

(extinction coefficient) along the vertical was estimated as206In'!. At the Chulyshman and
Kokshi stations,relative transparency dhe Secchi white disk ranged asibB3 and 2.46.5m,
respectively.

Keywords: photosynthetic active radiation (PAR), attenuatoefficient transparency, open water
period, large lakes.
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OPTIMIZATION OF WATER DISCHARGE MEASUREMENT PERIODICITY FOR
RECEIVE CALCULATION DEPENDENCIES OF HYDROMETRIC FLOW
ACCOUNTING
Aksyanov Timur M.

State Hydrological Institute, St.Petersburg, Russia
e-mail: aragon1982@mail.ru

Abstract. The paper outlines various methods of analytical representation of discharge dependence
on water levels, the use of which allows choosing thengb approximation of the water discharge
curve taking into account the quality characteristics of the approximation and reducing the uncertainty
bandwidth of the calculated dependence. The study shows that by selecting the optimal approximation
of the dscharge curve the number of measured water discharges for its justification can be reduced
by a factor of two or three without compromising the accuracy of the daily water discharge
calculation.

Keywords: Measured water discharge, runoff estimation, uag®st estimation, analytical
representation of discharge dependence on levels.
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MODELING OF FLOOD WAVES AND FLOODS IN THE LOWER POOL OF THE
NOVOSIBIRSK HYDRAULIC POWER STATION
Atavin A.A., Ovchinnikova T.E.

Institute for Water and Envinroment Problem of the Siberian Branch of Russian Academy of
Sciences, Barnaul, Russia

Abstract. An example of numerical simulation of the passage of a flood wave in the upper and middle
Ob area below the dam of the Novosibirsk HPP is considered. The calculations were performed using
a numerical model of the propdigam of flood waves and floods in the channel system STREAM
developed in the IWEP SB RAS. The length of the section is 1210 km. The discharges of several
tributaries are taken into account. The model demonstrates stable operation in conditions of a large
open riverbed.
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Il stetso S tso 1. 1. 1 sff 2dzv todats § 99 jHJdJ ) Mo to
STATISTICA.T | . : | 5t iz ddsidif® 8280 I3 .

CHjdz hIsj2dz 5. 5. | JHftctsdzpeSd@dH jd@IO'A to dFS0=0e5. .

HYDROLOGICAL REGIME OF THE RIVERS FROM NORILO -PYASINSK LAKE -

RIVER SYSTEM (KRASNOYARSK TERRITORY) IN 2021

Bezmaternykh D.M., Gubarev M.S., Dyachenko A.V., Sviridov R.K., Vagner A.A.

Institute for Water and Environmental Problems SB RAS, Barnaul,
Altai State UniversityBarnaul,Russia

e-mail: bezmater@iwep.ru, dychenko@iwep.ru, maik1980@bk.ru, r@aviadov@outlook.com

Abstract. The field data obtained during hydrological studies of the watercourses of the Noril
Pyasinsk laKeriver system during 3 expedition trips innd&iJuly, JulyAugust and September 2021

are given. The water flow at 11 channels of 4 watercourses (nameless creek, Daldykan river,
Ambarnaya River, Pyasina river) is studied. The calculation of hydrological characteristics was
carried out by the velocitgrea method using the point method. The {tmrgy data of Roshydromet

on the Norilsk river for the period from 1939 to 1999 are also analyzed.

Keywords: Ambarnaya, Norilka, Pyasina, Daldykan, rivers, stream, Norilsk, water discharges,
hydrological regime.
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EXPERIENCE OF USING MODERN MEASUR ING INSTRUMENTS IN SOLVING
URGENT TASKS OF ENSURING SUSTAINABLE WATER USE
Bogomolov A.V., Lepikhin A.P., Luchnikov A.A., Lyakhin Y.S.

Mining Institute of Ural Branch of Russian Academy of Sciences,, Farssia
e-mail: lepihin4d9@mail.ru

Abstract. Currently, due to the very rapid development of measurement systems, computational
complexes, there is a radical transformatdiraditional measurement systems in hydrology. In this
regard, the work discusses the experience of using some modern measuring systems in solving urgent
problems of water management, ensuring reliable, sustainable water use. The work considers the
soluion of three specific problems:assessment of the nature and scale of currents formed in the
upper pools of large hydroelectric units at the inside of the daily unevenness of their operation; the
use of small unmanned aerial vehicles in assessing htalzbffusion coefficients on nelarge lakes

and reservoirs; study of bottom sediment structure using bottom profilographs.

Keywords: water bodies, modern measuring instruments, coefficients of horizontal turbulent
diffusion, subbottom profiling
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Water Problems Institute, Russian Academy of Sciences, Moscow, Russia
e-mail: elenakorobkina@mail.ru

Abstract. Due to climate warming, there are steady changes in the river flow of most riveeskirthpean

territory of Russia. The increasing variability of water resources significantly increases the risks in the
management of water resources of reservoirs. On the example of the Moscow water supply system, the
effectiveness of water resources mamragnt is discussed against the background of the changing dynamics

of longterm fluctuations in the runoff in the Upper Volga basin. It is shown that the changes in the hydrological
regime that have occurred lead to the need to develop measures to adaatethsector of the region to
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STATISTICAL MODELS IN HYDROLOGY: PROBLEMS, CONSTRUCTION
TECHNOLOGIES, RESULTS
Bolgov M.V}, Lepikhin A.P?

Institute of Water Problems, RAS, Mosc®ussia
e-mail: bolgovmv@mail.ru
2Mining Institute of Ural Branch oRAS Perm,Russia
e-mail: lepihin4d9@mail.ru

Abstract. The field of application of statistical methods and probabilistic models in hydrology
includes various areas that are expanding due to the emergence of new and the develapeahy of
formulated productions. Classical approaches based on the constructionaridtheedimensional
distributions are complicated when trying to describe processes with a clear violation of homogeneity.
Various problems of hydrophysics, hydrochenyisecology of water systems often do not fit into

the framework of traditional approaches, in connection with which new ideas of probabilistic analysis
are discussed. The paper examines some, not traditional, probabilistic hydrological problems.
Keywords: statistical methods, probabilistic models, heterogeneous series, heavy tails
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BATYMETRIC MODELS FOR EVALUATION OF LAKE BAIKAL COASTLINE
DYNAMICS
Boldanova E.V.

Baikal State University, Irkutsk
e-mail: boldanova@mail.ru

Abstract The construction of bathymetric maps and models of Lake Baikal based on acoustic
methods is associated with a large expenditure of effort, money, and human labor. As an alternative,
it is proposed to use methods of remote sensing. Based on publicly available GEBCO data updated
in 2021 with SRTM15+, a bathymetric model of Lake Baikal was built with a horizontal accuracy of
30 m and a vertical accuracy of 1 m. A model based on GEBCO dataak# itnpossible to predict

Lake Baikal coastline dynamics as a result of changes in the water level.

Keywords: bathymetryBaikal, GEBCQ INTAS
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SCENARIO CALCULATIONS OF A LEVEL REGIME IN THE AIDARKUL  -TUZKAN
LAKE SYSTEM
Grechushnikova M.G?, Frolov A.V .2, Aybulatov D.N?

Faculty of geography Lomonosov MSMoscow Russia
?Institute of water problemBAS Moscow Russia
e-mail: allavis@mail.ru

Abstract. The paper presents the results of scenario calculations of the Aydaddn lake system
water level for the future. The latest changes in the water regime of this agganapobject make

the forecast of its level regime relevant in connection with the construction of the Arnassay dam with
various variants of the inflow of collectdrainage waters. The problem was solved using simulation
modeling of the lake system watwlance stochastic equation. In the scenario, while maintaining the
current volume of annual inflow of collector and drainage waters in the future, the equilibrium water
level will decrease by 6 m to about 239 m abs. With an increase or decrease image enflow by

0.5 knt/year, the water level will drop to the equilibrium levels of 243 and 236 m abs, respectively.
Keywords: water level, water balance, inflow of collectdrainage waters
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FIELD STUDY AND COMPUTER MODELING OF OB RIVER MORPHODYNAMICS AT
MUNICIPAL WATER INTAKE No2 OF BARNAUL CITY
Alexander T. ZinovievAnna A. Vagner, Alexander V. Dyachenko, Andrej A. Kolomejcev,
Konstantin V. Marusin

Institute for Water and Environmental Problems SB RAS
zinoviev@iwep.ru

Abstract. The meandering section of Ob river at the Barnaul city municipal water intake No2 is
investigated. Current state of the section and governing trends of its morphodynamics are evaluated
using field data collected at the site for the past years. It is shownaWwathe section is at such a
stage of its evolution after which the meander cutoff process would start. This process will be a real
disaster for the water intake. Computer simulation of this section morphodynamics in real unsteady
hydrological conditionss conducted. The time of modeling covers the period from the flood peak to
the low water stage. The simulation is implemented by means of Delft3D program suite. The
simulation results are verified by the field data. In general the results show accagtablaent with

the field observations. However some features of the sediment &degosition process are not
reproduced correctly.

Keywords: river morphodynamics, river meanders, field observatiomsputer modeling, Delft3D,

Ob river, Barnaul cityrmunicipal water intake
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MODELING OF THERMAL REGIME OF CLOSED LAKE CHANY
A.T. Zinoviev, A.V. Dyachenko, O.V. Kondakova

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

Abstract. The results of computer modeling of thermal regime of closed Lake Chany for an open
water period are presented. A computer-tiimensional horizontal (2DH) thermohydrodynamic
(THD) model constructed on the base of the open software package Delft3D enenpdd.
galculations of thermal regime of Lake Chany were performed using the input data for the year 2018.
Based on simulation results, maps of water temperature distribution over the lake water area were
constructed. The analysis of the findings pravesability of the constructed 2DH computer model

of Lake Chany to reproduce the features of its thermal regime for-fre&period.

Keywords: Lake Chany, thermal regime, computer modeling, epater period
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6itsy jteOlsdods § [t HO tsdhyjkdt @)z dzdz’ §

{ dMEz2Ag Y Htets 6 tc OWE dien. to tfipld o tBte | -dz2@ 3 jJ dz' 192 SHO
R L tcd m. 2 odydgtetdtsnyls, s CSECHO ftoesdL 9
JLBBj e dzdV ©OM-rBSHIS 9fSH' , s JtcOIsdodz" §j (
Bd&zdL € d, sscHO C 0O cts fglddnfiadsify Is ongdzd Isdj Ldzs jdats] dz
dzOB dz¢ HOJ IsMY tOMaBYHJd]] BIYJBRsets d ]

v OB &diyQ LlIzdz! IsOIsT tsyj dzCd twPmEE Y e Prdl2 dztc & 3 d dzdz’ -
| SH G Uty 1 % Umax, % | D15 %,
2010 5,4 -1,5 17,1 97,5
2011 3,8 0,1 14,2 100
2012 6,7 1,0 21,2 91,8
2014 11,2 3,4 30,7 80,5
2016 5,0 2,1 11,8 100
2017 3,7 0,1 13,2 100
2018 7,3 1,4 34,4 97,6
2019 12,2 5,6 54,0 87,7
2020 4,0 0,1 12,0 100
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rotSHT
tcj HdZOG O] BOW BjIssHJCO Y jtcOIsdo dzse s Iz
jadg) B df sC OL O dzO, Yls ts tcOfmn sy HJ dad W a:
(Dlscfadzr &B&d rt © BGHO O Yz dz®f 5 iNdz ig® | &
fmis d d3r 15 % o fjtdHT, CSEHO ftotsc
SH SO aist. 10detsdz "dj tOMmatsyH]ddY ¢
dsmizlsmlsedw dL d3jtej dzgd? w©WOMatSHISO O BH' .
1 Odd3j dz "dj tOMrtYHjddY {(sdEzyddadhn' {§t
oCdzs yjdz L dzOyjdedvw EC dzsdzO o tsHdzs?2 59 jton C
ltcjJ HdZOGOj &3O BB ssHdSC O By jls ff ted dgj daw
tcOfMmMnr SHEB frpddserdw s B jtoj (3] dedetse s f sSHY St O
dLBBjtejdzd?2 tcOMmMntsHBe otH'™, t©Oo desd3j tocdes tc O
Hqu’fr]ts(; q’fnl]’tsdzJLtssOdzdzr" dflstsydd S 59
1. 52. 0818721 jttOldody 2 kZyjls MssCO &zO oatHBIEEO
Iztetsodzwd3q’ dos®MmMr sHOE. i AL22002 1 RINII0Z70 1. .

2. cSBBodzj o O uv.R. uMmMBe jteh jdmMlsosoOdzdy d OHOHIsOydw
ftod dzj sHdztsL dz2Oydz" = L OadMmMddisMlsw s tWOMrSHBY SIs |

1 1 R 20037 276C. 58609.
3. sOtw®mMg. A. [ JydzOw cdHtesdii stadw : d | K wjcks dxj sl de'dd HIE
310 M.

THE REAL -TIME WATER DISCHARGE ACCOUNTING OF THE OB RIVER AT THE
STREAM GAUGE OF KAMEN -ON-OB IN THE CONDITIONS OF VARIABLE
BACKWATER FROM THE NOVOSIBIRSK RESERVOIR

lzyurova Yu.V.

State Hydrological InstituteSt. Petersburg, Russian Federation
e-mail: yulia.hydrologist@yandex.ru

Abstract. The method of redime water discharge accounting of the Ob River at the streagega

of Kamenon-Ob in conditions of variable backwater is considered. The computation is based on the
reference dependence of water discharge at the gaging section on water levels and river slopes,
reflecting the variable backwater at the river stretch.obtain the computation equations, four
variants of various combinations of independent variables are researched, including water levels and
river slopes, taking into account the observation data at the above and below located stream gauges.
To clarify thewater discharges obtained from the reference dependencies, the corrections obtained
by extrapolating the characteristics of changes in the channel capadgries of relative deviations

of water discharges measured in the time period preceding theutation date from the reference
dependence are used. The values of dailytnee water discharges are compared with the data of
regime water discharges, it is concluded if the method can be used famealater discharge
accounting in conditions ofariable backwater.

Keywords: reattime water discharge accounting, variable backwater, water discharge, river slope,
multiple regression equation
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Odzlstetsf 56 j dedzs?2 MtsMisQodzw e h da dL d&3d @4%@%4@3@@«1{5@@@@
BsHJ dzd VW stediddetseo OdzdV o ydetsets Mlssc O d 0OdzmOdzB dzw
s5¢CJ OdzO o ff toj H JdzO&R® d.jOjmMde® dzPtetsH j dzO o jtedW dSC Oyd
BsHjdzd fted teOMUjlsy oBHAdESEES W dHBO s HOdd d3 O
Hdzv  dztste d3f COC CcBHBo SE B, sO0¢ d Mmtej H dz) B3iirzoydats ¢
tej OdzdL Oydd J Misj Mz g Rzddr f§ dzt€ elaff IZOMAplsft§ o § dzj dzc ff Hsdz
n GfSHBo9, O ftH Odidstetsfftscjdede” d3 odzdwdedj a3 fp Eyd
MsCOh O smw, Mtse] dedzs OFfd dz’ s va 1 B0 Mdzd 4 dzd § A3
YB3 BT dz 9" L 9 Odz SHsH) d2] Hf dpde] 530 dzts o

szt yjor j VipdrEm@seo Odzdy Mt O, gL o3 dzgj dedw € dzd d&3O'Is
4 J dzj dzg O

l'ejHjdzdJ

] jtedBHI2Q092995¢6. s MssClk t. wjdzj dzed |

ftoduddets?2 BOMMT cSdHB! Csdtsedyj M c
sBifMfjudeOjl Ctdts ftsdasse ddz

sHBe 82 Mists¢ uj dzj dze din gt iz’ Qe Wi die@f

ddefistelz d3j dels Oz dz' = dzOB dzs Hj dzd 2. 1 oo

h jdzdw MlssSO LO Ibjfd 2 fjtdts
ojddyjddy IjBfss oMmijtsehjets {§lsjfdjdd
oHdsMIsd fls Odztf H B BT dzts M) O ez sk dInte dfw ofglzst2) dzd
B Is! ChzsB Oz dz' j] CzdRBOIdUjMSdy ftetsyy M
Ol BBsMY jtede' 2 tMOHSCBe d dMyfOtejdedd M to
CdzsB Oz dztsets f slsj f dzj dad W .

Ajdz d Mfdzj Hiso Odzd W B’ dzO su4m£@q2qq
JjMisjMmlse jdadets?2 HtodtesHdes?2 d Odzstetsi s¢j dzdats
sMdetso § MddaBBPISP BOE I § HE 52 BsHJ dzd WtstGdsdtG
OdznO®RB dzv BtsH j dzj 2 tsBM j2 ydieSCkdvydd OBt
g J dz dzGg d . ] sSHisB dzr ] Istf sHtGtiseH | fitists[L otds@iny j Is ' t!

HOdzdz" d3 OdzmOdsB dzw € dzd BOIsdyd MSdr dBsH j dzj 2
Odzlstotsf sG j dzgdese s otsLHj2MlsadV, sftGOdedeISG
oL i EZyjbtd ktsd ¢t Ctsdzj B Odad 2 dzd 3O

o tsL HJ 2jffidejdiPlse j dzgdesets ff tetsd Mnr sy H j dad v .
[OljtedOdz d d3j IstsHT
Il COyifmlse Mo dscts Jdhhistczdzj dzs O d M
Wistcd3d totso Odad W toj ydetsc 8§  filisos © @ ) desjode) dzef dzW 9t
BsHj zdtekzs h jets SsdfdjCMO (uf[fd¢G (ECOI ogi
142


file:///D:/ЛабораторияЗиновьев/2022/Конференция/СТАТЬИ/Том%201/andrey.kalugin@iwp.ru

— A~ &

o " e . 'H o o - m c ho-*~ a . ; h : e t |
< * —_— + % 1 < < * < € % * * * <

[ 2 L OHOdzdwY §OtcOdij steso f sHMIsddzOs h j2 § se
G dzsB Odz! dz j BOL "' f sye, ZzOdzH M OW Istse d toj
4J dzj dzcd B' dzd 1 B®ffplistdgisgjddz’ = 496t9H sMB Bt Ms M
970¢ &3 Ctslstster j W o dzv 8 Ismwdzde Odgts Jsdia] .d3d | t& Gxfzdizy d
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Csdzdyd Mlsoa © OldBsmMW jtede" » BMOHSE 59 EWEMBIH O9 O
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rdazv ftesojHjddw SdzdBObduimsédna  OMY J
g jdzjdzed BT dzd Y tode dzj yj de H Odzdz" | O dzfn O d3B
GFDL-ESM2M, HadGEM-ES, IPSL-CM5A-LR, MIROCS {f te ts J ISIMIB (Inter-
Sectoral Impact Model Intercomparison Projec) [3]. 1 @ QzOB tstc O H O dzC
dimsstedyud Mc¢d?2 (M Eyjbsd { BdMMNdd §OkddSs
BJL Eyjbo {1 d@BdNhdd JOEdedE 58 O6" cOL SO M
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