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ENSURING HYDROECOLOGICAL SAFETY: ANALYSIS OF FLOOD
SITUATIONS

Vinokurov Yu.l., ReznikovwV.F., Rybkinal.D., Poriko V.A., Krasnoyarova B.A.
Institute for Water and Environmental Problems SB RAS
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Annotation. The paper presents the approaches to solving the problems of ensuring
hydroecological safety of regions based on the analysissastious effects of inundation in the
basin of Amur river in 2013 and in Altain 2014.
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EXTREMAL RAINFALL FLOOD IN 2014 IN THE UPPER OB RIVER BASIN:
FORMING CONDITIONS, FORECAST AND FIELD STUDIES
Vasiliev O.F., Zinoviev A.T., Koshelev K.B., Dyachenko A.V., Kolomeitsev A.A.
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Annotation. The paper discussesetieasons for the formation of extreme rainfall flood in
the Upper Ob river basin in Majune 2014. Furthermore, the results of prognostic calculations of
water level as well as the data on water discharge observations near Barnaul city for the flood
periad are presented.
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Annotation. Considered the quality of water bosliBerm region, as water sources. Sanitary
chemical and microbiological comparative analysis of water quality in the reservoirs of the first
category in Russia, Perm region and Perm.
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Annotation. In this article, the analysis of regional specifics of environmental management
in the crossborder basin of the Ural River is carried out. The main stages of economic development
of the studied territory, the defined regional features of environmental management are allocated.
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Annotation. The paper deals with some problems and prospects for water availability in
Republic of Crimea.

1ts MtseMmlse jdeder 3 o MEzteMOd3 o Mdes?2 o SH
MO®R 7 obHBd) EHfGRAsadz[rotesyr d tOdzjj
odej " dzgj cts dMstsydzed C O o9 tsHisMdzOB-3 ptadsh$ d 2 5B B
fsHOs hd2 otHEZ dL rdejftcO 2O fsdzztsMmistetse .

} sfdzy eotmmtsjHdded dedv ster 30 M t sdJ:
LEtOd der fsHOYd otsH' lYftsts oo dipdizizy d dziddn' § tiz
sBMisOdzso CO M otHEtSB MY j yjdedj &3 dzOfMmj dzj dzgd
sttr O o MsMmisOe  sd2MEis2 AjHittOydd md
ftotsh dzsetsHdzy 2 L OMkh dzdots?2 sfjde 5  &BOd ©
B dgz o "  2-L 6 figgladedz] § J ted SH .

[Bhjj otHbitltejBdjdedj t 4 Mk BPHS o tsgite”
10 Myjl e jterndesMmisdy 7 o tsH | MildgChidast) HRdztOc
® GftH, BB 7% ostsHtSAatLW2MmMle | dzdzscts B Odz
isftej Mdz] dzdzOMSHAS g LY O W

S sfdzts o dz' o3 dMmilstsydzd-f Pplez | & t5E 8 2 Mdsts i HAda
tdMfEzedzd & d st o3 Slsdzsmw Is mpw f sHL J dgdz" §
jfMisjMmke j dzdzsets MissC-Otey BOEE 6 CROLD,j o j tot

10 todzkztshistotse j 9" Wodzjdets d tOL 9 jHOdM
fsHEdg = otH, Mhisswhds: dL 78 EyOflsCte.
osHBdsMdzr = ettcdL csdzZlsOr € OteB 5 dzO IsdE " ~d3ME ldsdz s,

38


mailto:rvf@iwep.ru

—~ —~ ~ ot

Co”e . ~h mxhm. mx ~ xm7To 'Yy T a o
OlsjL JOdMSséts BOMMj2d20 d o stmMSdr L O
ster BMCtsegts B OMMJ 2 dzO.

l etsedzsL dzf | to] Mzt @a dzy iz 47 5 tsegdzdz o3

1 5 ndd&d yj M¢ tsd3kz fMtsmis 09 Iz f sHL j digdz"
GdHSC OtefipsdzOls@iddsdz” j , -dzO9s@df'jwd jats O 3
B Miststetsy H | dzed O B Bjtoets uLHOCMC ], 1 J dztsc
EyoOmisS-O0nc dHtets$ O tefig isdizO¥s@ildsdz’ jd | alfO% Oatf'j 9 ' j
¢ dHtes$ ObdszOdsizas | -B®drizdyjdejojs 1 &d dzj O dzqd L
2,1 3% /e Mdzr | d MdzOBts di3d dzj P oz 50 O dgde" j
( dflstsydzed € riftsc 18742 jinpste qj slzdzts © S H sfydzOB Y j ded W )
feOClsdud M¢d ddDedaimite’ IBOtedLUsO  d M ¢ dz8 ud ded .
f dzsh OHd EyOfmsE€BsBYdEE ¥HEfsd §sdkktsfistetss C

[Bhd] ke jtyHjddzr | L Of Ofyr ftoj Mdzgr = 1§ &
sr MY MBS d, dL dzd/ A 9L 7], tlOL s fg.0 dzdg' iz Isck d 1
ftcj HOo Otcd I3 jodi' HADSzdztc P . l esGdetsL dz" § L Of Ofmr
fMsmMsOodvels 1300, 8 Isrfy. Ske. o Mk d.

[Bhd2 ittt ftojmder n ftoHL j Bder EEtsAdoe [ &

sOyd mMsots YBHL B -« otsH dzj oMiceHO Mt
dzj MtsB dz¥ H j dad j d3 f dzteite g o3tzF I O de's H L OGtevw L dzj dzd
dzj SBslsster 7 d3j MlsOr lsdzj yoj smw ytejLor yo2? dazt
ftesdMatHdls LOGtwLdgj dzdJ YBSHL Jd3de" = oBSH ISV

¢ tcj Odz 9’ M 52 d sy4 dz 9" M 52 Iz
M¢ tsdzyj dzls to  tc stz 0 oy jtsdpsts@dz! dzts2 -1 d Istcy def T s ©
BOMMdo © | zOo dzs?2 st BMEts2 cStewH'  fMtse
L OC Otfistso Odzdzats fyls o .

Il sHdz j tej Mkt str MSdn tej S o MtejH dz
910 ddddzdzds 3 3 220 Isf oS i3, d2 Is' ). HdiEsG isls Qud] dadz®
Fdzj dz' h OWfyr o ®BOdsotsHA 2 EtH fylsd o 4 t

OB j] dBhzsesetHdr j Ctr BMCdj $0LPmE.j
HOdkedte, o¢dz BO, sOYO. RAE Miej H dzfl BditsicSs, dz] Usls

39



— A~ &

Co " e . 'H o "o ;o m__ cho®* 7™ a. % h - et
GtsH MtsMlsOo dzv j la3. B B dzjSid 6L00 tc gydztifdzdstistsg & ddzd U j
Moty j dzdWVidid & () H Odzj §

1 Z20ydlsj dz2 dzOw Odzlstetstf ts¢ j dzdzOv dzOctclzL € O
IsjtctcdIststcd d, slsmMikzlsmise dj dmlssydzed € ts9 ydJ d
otsHtsSBIso jHjdedW © dgOfMmj dzj degdze" » fE2dzCIsOr 1 toc
3d plsn o sHdzr » dMistsydzd € so .

[Mdzsode &5 ftodj dsded S 5d5 L Oc W L dgj dzdz” = flst
Cslstclz MBteOMr 9 Ojlsmw fmerhj 80% drn tBH j
Mujlsy o wddWjtescisdz MECs] otSHESAteOdzd dzdzfj ) .
stc @ Odg M Odzt PHJiHGAENHAEES e ® ¥ Wi dzW & IS ) 9 SH J
O BHESRtcOdzddzd M © Atsdzj tedz" 2 odBtedtsdz 9 0Oodtelzc

{ ud dz dzd L € ts2 W dzw j Isfw L WWJSCIlsde dztsfyls
L OGtelzy j dgdesyls' MtsMlsOQoa dzv jIs dzdh ! 36 %.

10 C0yjMmlsets otsHT ) fso jten dzsisdz n ;
Hic j dzOy dzf = o BH ] dzdstcOlsdodzr = MdMmMlsjd3 B L
L Octow L dzj dzd-B BB t&f) dzOy dzstsH 3] dzd stcOlsd o dzf = ¢
fs Motz ©MisOlCE, MHJ ey Odzed® ~ dzZBEdH TS
dmf sdzr L so OdzedJ Hte] dzOy dzr = =~ dfijdsy Cdis oH dEv tdedH O
9 dgOMmjdzj dgdz’ = G EZdeClsOr yYj dzelstcOdzd L 59 Odzadats?
nt60Odzj ded ™ d fteddzd dzj dedV e Oddud MEdr d d3c

t Odzj J o SHs'te! Glefrpletgcas ¢ OdzZO dzO sIs dgts iy d dzd fy!
AsLWw2mME gz sclz2®B g Seztfl) f sdzkEsmistctse O. #s S
fJtdHOYd LOttjckzdzdtetso Odzdzsec s MstsC O to. r
fdls! jottats o SHEMdzOB ¥ § dzd W CiStctSH B9 g d dzW
dz0Ofmj dzj dzdz n fzdzC stso sjtyj demSCtsets ff totsdsr
Md &z nsL zOWmsEY N jl detcj BZ3W S OdzOdz §f Jtoj Cter Is

ltetsmyd Ise ) ftesj CIsdteso Odzd d, Mlstetsd Is j «
9" LoOdzd twWH ftesBdzj di3: 1) GsHdWIsdj ktotse dz
(Hs 30 M3 © GtsH, ftcd dLBM IsCOR ©9BH'T d
dzOfj d2aj dfdiz dzC Istseo, twOMf sdztsy jdzder = o L tsdaj HJ
Je ojlej?2; twOLeadlsd] fttsyj mMmtse olststed ydz

40



— —

¢o®e . ~h mxhm. mx ' xm7To Yy Catt |
dzdIstcOlIsT d fjMmsdydHr, LOcGwwLdwEls fftseo jtoncC
L OtcOMIsOdzds otHB] di3dse ~d MBAwHdE odz]j (d48fH ts Bots d®j
dbLsoMEBE dstew d sOteSCddzdlsmMEd?2 L Odzde vy j
odzdwdedj] dzO tCtkzy O hkzs MjHlz LO Myjlk
tedf d MBttsmtse L OGtewW L dzj dedzr = o fSH.

1 d20ydlsj dz' dzlz ® Yyomls sdzats o dz' RigH tsoff to s
oBHEBOBLY2Mise j dzgdatsets St dzj SMO  t j MY B dzc
CdHtesMststelzy jdzedw Hdzv tjekzdzdtetseo Odzdww Mmilsts¢
otsHtsSBB | MY J yd ded W stesh O BsG ts L j dgdzj H j dzd W
mMesttlkzy j ddw tsls ot HAzBG 5 oBLH] Mgk js
mMestokzy j dd v, o BHESRtcOdzd dzd M O, ftclzrnr |
fjtojteOMtcj HJjdzj dedW Mss¢ 0. 1l sdz h ddzinlse s
flsL HOo Odztsf'-1 9 80  169¢7.0  H dzw yJj dzj 2 Stetsh
Mdd MECBaBLW2MIse jdzdzg" = L j d&3gj dz d tthbee®dOo
fshistetsj des 23 otHBRtOddddh 0 f Mk dgdszg der o
Isr fn. ftckzH o [ 2] . Il fmMicts d2O Ibjtwtedlsstedd
L dzZOydlilsj dz dzOw Htsdzw dL Ctltster n dzgzy H OB Isfyw

¢ dz0dzd L ez ) Y dzts d3 mMsmistswdzad § MOo BH
tdiMmMfEedzdCd stor @3, d@Esydes o" Hj dzdIs! Mdatsoe dz
sls oadzgjh dzgjets dimistsydedC O otsHBY sdz! L 59 Odzed v,
f SHL j d3gdz" - 9 SH, dL dzsh j dzdats iy ls ¢ d dzj Mts s
o sSHBMdzOB » j dzd W d otHtsBIlsog o gedaif s ¢ ) Tt 5 gzolz
fslsj dzydOdkz0 cdHEesd] dd ste00 d 5 gz6 dag y JC sy aitg ¢
stotsfdls j dz' dats 2 mdIsd, dzj HBso dzj Iso sted s j dz' «
ftosctcORBB d di3jtesftedwisd?.

I sHoBBHY (dbtsed By dts Blsd3i Isdlss Mmdzi HEzs b

I sHB2 HA& §dki jotsc telk ofdstdsipdzO B 8 j bt ¥ y j
o HBdsMd 7 cttdL sdlsse, YOMmls! Clsster 7 H
d OtelsjLdoOodm¢dy dmstsyddscd. 1 ©OoaHO, ttOMmft
i tcOL dz" B3 t©O2ABdZOdE ster BO. Yy Ofls o BH S
fslstcj B dlsjjedzjdls Cstdctctcj SIsdtesoCd d SCOyj Mot

41



— A~ &

Co " e . 'H o "o ;. om cho* ™ a. f b et
fsor hj daedats MsH j oy Odzd j COdz ydw, yJdzjL O,
mMih jMlsotso Odzd EStwOddmMidy dsttdOlsdesr, O Is
esmd?2 s dBd.

YyIss COMOJjIlsMmw 9osHT Hdzv  totdesihsjedew.2 s ® g
BO&kzOdzM] tJiMmMifkedzdS¢d 80% otH' dhysde L ¥ Is
Csltster A 1L BB SBJ MY Juddzdy of Oh do Odedw ted f
Bdesets o BH' . t Odzd J G &zOo dzf d3 d n ks o dggfnks s dd
COOdz, BjL SChstcstchRgtap dzi B2 IsdMm!
9 1 Cdetsdzd yd mS 52 : COdzOdz dzzy HOjIsmpw 9o toj
yofmls . J l1tcOoadlsj dz lsoe j t A OMMd3OIsted o O
f tctsB dzj d3s Is dmf sdz! L s Odzd W o tsSH' sSBtcOL B9
L Cfipfods Oydd-ste] egfese s ¢ OdzO dzO, fsdmMC O d3j fr
osH M dMftd LssOddjd3 Moty i3 dzdz" = IS n da
odej Htej dzadWw MmdMmlsj d&3r C O j dz' desets tstetsh j dad W
yjdzw e L Ctsdatsdzdd o HT . v W dzlaclds'd Isastiste g S H 'O il
Mslsded Cdzsd3j Istetso ) yj dzr ¥ stetsh jdedw, dzO ¢

4 dgv Is L Qo dmd dizsmls sls MdzOB Y J dzgdW o SHTS
oL By dz" i3 B ZOGBHOKGW tOLodIsds Otels j L d Odezf
oodzj yjdads j dzdzn L BRI tcj MztemMise d3j Misdz -
fidtemfjClsdaj ftesBdj Bz d Ytsorh jddj +W¥W¥J
tcd Mtcmse d&O (odkkztshistetse j , 9 btd vydmdzj
f tod d3j dzj dzd J COf j dz dese s stesh jdedw o dzthhj dz
tej MstczClskztcdL qteso Ols* L jd3dzj Hj dz yj mMSd2 My !
or tcOh doOdzds o ddztsGtcOH O.

l SHT HdzZw Iy rdzdud MSEdr dzlzy H, fted JJ
OB yoj B' »n flosctcOBRBBOR o [ J Mk dBSsjdzjy s
LWWiClsdodets] Odafffptf stzB s &EIs dzts ¢ & ts fiflzj HYts®oAdsy taizk
o BHiSMdzOB § P&ed W d ) mMdzz y o n fdls! j o2
O SHBf BHGEBIss € 0.

Il twjhjdedd dOLtcjohdr otHBABLW2MIse j dzdz
ddzj w L dzOyd s j dz-fdig =2d L o ez g Iy olzfs dzdz’ 2 d dzdzts

42



— —

¢o®e . ~h mxhm. mx ' xm7To Yy ettt

sBcOtEm @5 2 f slsj dzyd Odz, mMdedmMCdy EZygj dzr J

¢l Oz OL 59 Olsj dz! dzf 2 yJ dzlste ¢ sl dzy € mdz §

o sHBYdMis ¢ j d dmftd L s Odad ® o SH dz" n tc J

s tsets fsdzdlsjrndzduyd MEsets bddfBirgizgigls & C

BOLjtedOdzso j HjdedY ] ¢, RdzMIsdIlskzIs©O o tsH

to1r, JJdJ cudeMmbtets2dzgj WisjaOLe), HwjHds)d

BEdzj 4, Yylsts ossftetsimr O BHBf BHGEBIssa ¢ d ftetste

sftectsBtso Oder dzO Isfij Gotdedtds st @™ ¢ dzls P j H &ZzOG O¢ Is

ster gz J zOMmlstswh j | otcj d3Ww dzi sB A tSHJ B ¢

CodzC toj Isdzr j yd dzj or J ftotsc tc ©OdBAT d o 21Isd

tcd GsdzOdz! dz § MbstelzCIskzter .

[ dlsj cOIskztcO

1. ster d3: AJdzd t( OLeadlsdw s Mwyjddzj sy @ dz®
fteddd 6y OHOYIOYdd MmjH! @2 yjdd ¢ B
sCtolzy Os h j 2 mMePAzsEdmEsgr.Miss g Js dzdiCite O.
s 3w Jtesf sdzr © RU TA@PIOEGRM. e, 2011.

2. [ dmsemC d2 d. ¢. sy dz2S s u. 1. 1 otsB C
tcj Mztcmtse  te/z/H seIstgted IskOdz! Mlsets d Isj - dzs@
20050 1 r ff . T dl.1 .-208.4

3. uvOtOfmjdfts B. C., 10 Isjyscd?2 B. C. , [ w
tdLded G 59 gl ., v d dgyd dz$ ts 1. 1. ¢ q
OBHBRABLWAIMIse j dzdetsets SR dzj MO v CfEOd dz'
OGC OB dztsid 1dg@MAS.idu . -118.5

43



~ —~

'H o o ;. om_ c hot La. e*:*h* . '(etl
Lot [} (11 3 [

113Y0 am r

19 1t (1 [N

OH ObkES ¢s.

RdzIsd Iskzls Mmlisj fydpadalitead@gmapilgsqm)

~
| —

K
RY
o

¢
YUt
(

%;U'_‘

{1
B t
Rif s J

ANTHROPOGENIC FACTORS OF CRITICAL HYDROLOGICAL
SITUATIONS (BY THE EXAMPLE OF ORENBURG REGION)

PadalkoY .A.
Institute of steppe Ural branch of RAS
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Annotation. Article focuses on the role of human factorghe formation of emergency
hydrological character in the Orenburg region. The implications agronomic activities, regulation
and construction runoff in the catchment area in the passage of the sprin@d¢loodsidered
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INFORMATION SUPPORT AND MONITORING OF A HIGH WATER OF THE
CROSSBORDER RIVER OF ISHIM

Koshcheev&.S., Gubanovd..V., PlokhikhR.V.*
Ershov Ishim teachers training institute
*I nstitute of geographyof the national scient
of education and science, Kazakhstan

O dzdzts s Oygdwssen sHd B3sMis! s sojhjdadw dzOMmJ dzj dzd W
fcdzcosH! W HdzW RNJBO o jMm! BO OCIEZzOdz dzZO o MmewL d
MsydOdz! des L dzgOydad3' j Bi jClIsr : ¥ ddzOw L tsdzO, MOH &
[sfmiklsmilse dJ fn iz gze © odtb s v 9 Rh d d3d tsfdzts y d
M tetso S H J dzdijls |2 disse@dafipd't€ @ dzd y dzts 2

Annotation. Need of the notification of the population about nature of passing of a high
water is very actual folhe River oflshim, because in a zone of @ding socially significant
objects are located: residential zone, gardening associations, hight@sence of service of
monitoring of a high water ifhe River oflshim complicates information maintenance of a high
water of this crosbkorder river.

[ Mg ezdzsMisd §tszsotsH! W IstcOdzaifc tc O©daed Y dats 2
BOMMj2dzz wjojtodzsets [ jHBSodlstsets ¢ j OdzO,
l o jtco " &, tcj C OF A4S0 W d3.dzdzOW B 9N jd3 buui F
dB3d Mists VRS H dzd dzj . v OC Ow H dzd dz0© Is=B Izj ) dzts
f esmls tc O dphg) o ixdedeng" {fteds) S Qg § tolmote .

l kst 7, fttslsj COjls Rhddg i 6 O d&O Mm]
o jteanBo! W ddLtse! W MO MY fBHEB d& HESM
f SsHIsSY dzj dzd W . Mmslsw L Istsls WOSCEH] ddisz] J ¥ d Ix
dzdL tso ! jo d&Bsekls fsHetslksadls: Mw ¢ f sMmdzj H M
Bsdzdlsstcddze © d Msslse jlsMmlso ke h jes JdaW tstcd3O

l-stejlss dn, Moty dOYoOdkts ttj O RMJA&B BJ teV
SsOLORMIOdzj ; Htod gy dzmzj of dzdf? f zBR Mistets s
L dz2Oydlsj dzt dzr 2 tsBI Y d&3 9BH' , Colsster 2, o Mo
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Iwyl mMdzOeoMEtsets otHBRtcOddddh O to) L KRE d dfjtsH
ZOYyOdsf: fHissfdjddj [4].

15 Mtej Hdz] BBdzsetsdzj Isdzed 3 f t5C OL Olsj dzv a3 f 5z
Rhddz dzOyddzOj Isfmqw o Ctsdgyy Off toj dzv, 9 dzOy
RNJABO jMis:, CO0C didded Blzds, Hoj dajHjdzd,
9" MisC sEylztso hH ' ¥ . v o dzOMmls j 2 CstcsH O  j Ml
Hisfplstse jtodzz® ddaW stedsOyds 8 Mtsmilstswdadd HJ ¢
ZOYyodzts Itsfthetetfpartgio sz yoOomlsSd d ©Ooltsiste
Hy2Msead2?2 daij HtwjHfteddawdz. [WdydOdBrdezyy HEOW
fJCO ftodzsotH! W 9o tO2Bdz] CEBESHO.

{siizlsmisady o uv¥ &jdnitsd 1twddhdd j C
dgdeW stcdsOydsdzdetsets Msf tetsotsy HjdedY ff sdzso sSH ! v
tsdztsy dzgv Is ftosyj MM’ NdLdzgj HjWIsj dz desyls
fMsmizh j fijlse 5o D@adQ R ) P dats d3. ] 51 s s dskz, 0¢ Is |
CJHesdsedyd ME et dBesddlssteddze ®© RMJBO d
6 X dBO te] ddnMmdgjChiaspders j dz M 5§ Mlstelzr dzd ud
fodtsyjls tihdls! ddetsedj L erztsdzddsd PS¢ dfj § shig
ftctsB dzj d3" .
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MODELING FOR RIVER RUNOFF IN OBRTYSH BASIN

Kuzin V.I., Lapteva NA.
Institute of Computational Mathematic and Mathematical Geophysics SB RAS, Novosibirsk
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¢ dzdzts s OlydMilsOls+ j ftoj HMISOo dzj dz’ tcJ L zdz! SOIsT B3t
[BRtls" h MC 56 5 OB Gffigigs deO Salzd dz3OIs d yd M < 5 XX diyXHaj jd&dj .t6 J 1
[ sH j dz wg dzw j Ismw dzd dzj 2 dats 2 tcj L jtco zOtedats2 BBHJ
f s jtendesiisdz 2 Mlsts§¢, toj ydzs?2 MmMlss¢ d ctekzdzlstsor 2
Bdztsls d BLjte 9o L Odegd)if dshihls g tcpBdedftctsayj dzlgj 2 ¢4 . )
BsH]dzd wedwelsmw tMOHSd, dMfOtjddj, IsOwddj Mmdzj
tcOMmyd Istse fiXls sk jsoj of tod d3gd dgw dzd ! H ERBAREGMWRS §f O dzO dzc
MERRA/NASA. r dzv  Ctsdzstetsdzy Jdhmf sdz€ 08 9 @R i d HHe®&dzdz'js O
Rtelsrh d [BY . IBLEBSYyd j dLd&jdjddY cdHsdENKcedyd M
94SJ twWOMMydIlsr 8 Odzd ! dZARMS fij deedgy JH O dzgdz" = B H j dzd

Annotation. The paper presents the results of modeling of river flow for thért@dh basin
on the basis of climate runoff model in the XX and XXI century. Model is a linear reservoir model.
The flow of water is divided into surface runoff, river flow and groundwater flow. The model is
made allowance for the influence of marshes and lagesrdling on the percentage of the cell. The
input data for the model are precipitation, evaporation, melting of snow and temperature of the
surface. For calculations of the discharge in the XX century were used reanalysis data
ERA40/ECMWF and MERRA/NASA. &1 the control of the results data of the gauging stations on
the rivers Irtysh and Ob were used. Possible changes in the hydrological regime of the discharge in
the XXI century are calculated based on the data of the CNRM/France model.
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| Bl R cdHEesEsecdyuimMSd2 ydSd o Olsdg
90y dzj 2" kY wesd o GfwjHjdjddd ¢dddEolsdy
Czd BOO &OLjtdCte 1l ydCd d&jijl §jtes
fMowL Odes M § sMisky dzj dadefs igls o dz@ ¢ 6 JdeED)cirgf] ilizrigf<eh)ds
fsyer . [msBr2 ddsjtjfn o f§omdjHdjj o
TOEOClkjiedMsdC OB cdHesdsedyj MSsEes yd& dzC
sdedemSsd ejedsdsj [ 1

L Oflsswh Ow  flsOl! W fsmowh jdz® tcOMMdsls:
oj ydesets MissC @H OY Is it RiclstOEsz tOMyj sse,
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6] MEzdadizOtcdzr 2 etsHtsoB?2 tWOMatsH [Bd L O tOM
GsH f@HsIB®jY Mh jMmilse jdzder § dBdYetsHBe " | 9 0ts
sls 25 HBo BHPBsdgEs, SO0 MdzjHEzjls L OBl
L Ists? dLdigj dzydessmisd detOjls d@BiyetsHtser j ¢
ydqueSikzdzvydd d RrOtOCIsj ted Mifstd € adfOf S 3 e paizinisa
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HsMIsdec OjIs o J dzd yd dg Btsdz h D OO0 .dfh MMBO.MHP
oBLBEydE MovwL OO M o0tedOydwddd dmyf Otc dat
mMdMmisj 3, 'sO btk Mistse 5 MtcOodzj dzds M s
Cei WWdydjdzes 0.24 [1, 4].

J dZzOMmlstswh j2 tOBTSIs sBfMEzyHOE Ishw o] L L
tcjL jtcolzOtodats? BsHjdzd CdzdBOdyj MEBets toj
Rtclsr h dz0 thdese ] dMi sdz2 L EGVMWEERAY 6 AR - o
MERRA. l sL d3tsy dz" j dL d3j dzj dzd W CdHtetsdzse d U j
BOMMjRXz®j ©] twOMmMMmudilsr 9 Odzd i  d@BIRMS fip datOedgy HY C
tdLEd IsOlst tcOMmMyj Isse MicOodzdo Ot Ismw M HO
4Odzj ~OtcH d dzO0O cgestetsf gz d o dzy j tog 82 Riglsr !
fsdzscoadde mm 9] ¢O0O.

Rtcls'dh MOdzOW H &zdfzdaplyts U j& Od3dtej . 1 tetslsj €O
sdsOvw, sOLOaMO®RO d tsmMhdheEh | WOapdMEkmnw
Il eojtrndel &3 Isj yud dedd ¢ sdztso sH'kjd3 dzO @dfdizQgeds W
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[Bhidd tojh jdedjds +Isdn EkteOodsj ded?2 fted dzkzdzj
ddzls j ctcOdz o jtelsCYtsdzd 6 Pl ) o j OczdL Oyd d it
MstekzS sk, ftoj Hdzsy j dzdzOv o d deiis§ s Iz Isfj dzwf
CriI WWdyudjflsd dOmgsss sets MissCO Hdw wyj2¢
SOYHOW 1 dzj Bj dzZs OtedzOW wWyj260 BsHjdzd dd3jJ
fsmjHdd j-uyi B8] Bgd f sCssteHd dzOlsdzr & ¢ ®ELOW d
SWd yjls'tej HJOCG s dzO dN[ dSERSWAADN tc @soff digj j dacfj wolzv
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A COMPUTERBASED MODEL OF MELT WATER RUNOFF FORMATION IN
THE BASIN OF LOSIKHA RIVER

Kudishin A.V.
Institute for Water and Environmental PrebhsSB RAS, Barnaul
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Annotation. The paper presents the comptlieased model of formation of the melt water
runoff in the Losikha basin as a component @f thpper Ob catchment. The model is based on the
use of a vertical ondimensional nosstationary submodel of heat transfer in snow that makes it
possible to calculate the snowmelt, the loss of snow cover and the intensity of meltwater infiltration.
In combnation with the snowmelt model, we use a simple model of transformation of flow
consisting of two components, i.e. surface and soil ones. The surface runoff is calculated by the
catchment area using the concept of "lag time of flow."
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DETECTION OF TALIC IN CRYOLITHOZONE OF YAMAL PENINSULA BY
MAGNETIC RESONANCE SOUNDING
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Abstract. The article is dedicated to surface Magnetic Resonance Sounding (MRS), which
is a relatively new method in hydrogeology that allows searching the groundwater and determining
its paramedrs without drilling to a depth of 16IROm. On the example of studies conducted in
winter at the Yamal Peninsula, the peculiarities of this method and the advantages of its application
for the search of talik zones are discussed.
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tdfm. 1. ovdfdyds -i suzhdicde dzglr, ¢ siizlz uJ fz@zpv o b G820 .
#dzj oc@OW dSC dzOyYOdz' dzts 2 J&RYOHEDs boH 'L Qofdifnd didsmisd s
otsLBEYHjddEj L Bzc®OB" " jddY BteOlsds?2 L OHO"
cOMftcjHjdzjdedY ) foishi s Codpj ydesets yYydmdzO o sH tsd
BB jd ). Itdbyjdd j HOdMe j bkMmEjHdYdadf (6 tjL
Odzls j dzdz©® H d O3y Is te s d3-L 10dPH ddi ts o YCRAYlY's Iir@s fiTlf Go dzv dzO
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tJLiEzdz sOIsT 1 Isdmas dhMmdzj Hse Odzd?2 G SHIso
ftoJ HY sdztsy dlIsj dzr daets o " W adxp € dzdetisdc O Wdf JsSHSHD, B3 d
FCOLOdzd dz20 d&Odzdydd © cdHtetse jtsdztsedyd ME s

HiS -2250 &3 dzO0 cdzzkBddzi  sWHCO 15 3.

r dzw LOo JteCd tjLiEkzd IsOIstse dzOL j dzdz" n G
dzj f stej HMise j dzdetsec s € Otels d to ts of Galisdowj H I @tizd Ctdzof
COtclsdtetso sydz n d fsdmMEtser n m¢ o Oy d dz. t
ftcOCIsdyd MSd foodzdetsmiss ¢ BT" dzd G BHIs9 J Y H ] dz
Cokstesets ftoej HMIsOodzj dz o tOBBISy [ 5] . 1 t
fdls' josets (-8B tLvoXshigldso jodsdatds M dzOB 4 J ded W B
Isr . &3/ Mikls L Oe jteh jdz@ M oy dlsy d! d' d3

] sdzOG O 3, Yylsts fsdzyj dedzr 29 =~"tsH] orf
dmf sdz' L tso Oudas{dzH d s p Odzed v ) fMd o d todzr n h d to
tejLizdz IsOIst fusOdzf ¢ Bozj dzd¥L sdz BERHEIS 9] M
fesmMisOdzso ¢ ] d HftwtsojHjddd ftsdmEtse otsHT o

bolstster tOBSIST BEZOGCBHOBWIS ¢dzj SMOdzZH ots

or fsdzdzj dedd ftsdzjor s dmimdzj Hise Odzd 2 .

[ dlsjtcOlskztcO

1. Semenov A.G., Schirov M.D., Legchenko\A Burshtein A.l., Pusep A.Yu. //
Device for measuring the parameter of underground mineral depo8#.

G.B. Patent 21985408B.

2. sOdz dgj e’y . 1., skkmCtsomCd2 1. 4., Z ks
.1, [ilssHdSO ftsopzH detegls Getled 5tc@fizpy j f & d
fSHL jd@gdz" » o BH [/ ] SHL j d©3dzOVY S dHtesMW j
Mo jh Odedw s YtsHL jABRAZr dF otsHOM o tsfistse
fsHL Jdidzr &3 o tsH O o dB dteifr &S ylsGpes wz] 20061223 s
526.

3. I1stjemCd2 1.1., [ tchtsodz| v &, $§ 6L BC dt
sOdzd S tsor A L sdz o dzd y dzy B3 IsJd ud dzdd [ B
1 BHL Jdgder | otHT I MssCO {sMmhdd. [ Olsj tc
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1 O0dzCddz w. &, 1 stej omMCd?2 U B stsL OC
tcj Llzdz SOIsT or wodzjdzgdWw d dLEZyd ddw IsOdzc
fodkzzsmMisteso © c B3Oz Hdzv f dls' joatsets o tsH ST
Isjtctcd Iststcd d+ fMlsBzifCte=xfevs 2 o s1. [rfp s O]
CqHisMW jtcO: [ ObjtedOdzr IMmMjtesMmd2mMEset
l sMissC O [ sMmdd (XX Mtse jh Odedj] 5 f§SHL
l shiscRBf ZIsMC-4. 23685

10dzSddz . &, SsL OC dzwdzyzfy (p.clj.i,o HHrlls
sOkzd S s o CtodtsdzdstLtd] {(cdkkzsmistco O
2014 - C. 5761
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1¢ Yrtelrsuvrlu
 smMis @2 rd dzd d3Sskz dztssalztgdfr]lzbdzts&l@q’@qtstsa © ¢
t 4 Mt z8@E2d@OMIs O dz, G . O &zdzOIsr, 11 vm Al OtcOMOIsO
G J s ¢ tc GigeodR@00@nail.ru, zhdostai@mail.ru, sayatalimkulov@mail.ru,
ais.tursun@bkru, aseleka.s@mail.ru)

ASSESSMENT OF SURFACE WATER RESOURCES IN THE SOUTHERN
KAZAKHSTAN FOR THE FUTURE

Dostai ZhD., Alimkulov SK., Tursunova AA., Saparova AA.
Rempblic of Kazakhstan, Al maty, JSC ANSTH @F

b dzdzts SO Y dzC O otsL ISy dz' = dL d3j dgj dzed?2 o ftSHdA n
fjtemMfjSIsdeolkz (ftesedatsL ) weodzw jIsfpw  Cdz yjots?2 ftosE
tej ¢ dtsdad ftcj 5B dZOHOs Is L OC sdzts d3j te dzts i€ dizd de@ ISfrpftsus) disf2«
Emdzse d 2 d f 59 W@ .dzts fij Is dziB ©®zdztshigils 5 d MMdzj H 59 Oded d )
fsojteandetsMmisdzr = oatsHdz » o] MktemMtse Sy desets s OL OaMisO
LO ftwjHj OB tjmMiflkzedd¢d, fMH jJ dzOdz fsfrisCd dn
fdtemfjSlsde z.

Annotation. The assessment of ggible changes of water resources on {tmrg prospect
(forecast) is a key problem of our time hydrology. In the south and the-sasitfof Kazakhstan
prevail altitudinal zonation patterns of climatic conditions and surface runoff. In this research are
executed specifications of surface water resources of southern Kazakhstan, being formed both
within and outside the country, are made attempts to forecast changes on-tieenmeautiook.

I dzOfsswh jj otejdw dzjls HMsOsyds f
SHdEL ZOYdy 7 Gyj dsSs | §lsiRf)ls e jddzReEd S (S dzdsds @k
gz desflsd ByjdzeCd oetHdzr n toj MtemMse BEMd
Mtse toj d3j dadz" J ¢ diztsB Odz' dz" j d digj ¢ ddts dedgy ddz ez
dzj NsOydsdzOtedzsmls! fMissSO; Odstesy t¢j dadzts
fso jtendesfisdy © dMmlstsyddStses dHjls O tih j
BOMMj2ditse, GSCtdzs 67 % o jtohdshisd & ]
W sthdielzj sy LIOOT gl @dz@Odid s O

[ OdzdzOV tOBBISO or ff tsdzdaw dzO M+ 9 tOdis On
foscdsL dMitsd L soOded™w ftodiosHdy » otsH §SO
Czd BOIsdUujMSd GBEMdss dzj dedzr 7 dL & dzj dzd 2 &
SBLOLBSO Odzd t jMfkedzdSd sOLORfMlsOd

10 shdEmdiudts Odzdz’ = t©Odzj j HOdzdz[lR5, &) 5 dzt
o " yd mdzj dzdzr j H dzw s stodz” A fzdzC Istse d
ftiosHisdy dIsjdzt dgr | tWH'™ dzOBdztEHjdzgd?2 5 Mt
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¢o®e . ~h mxhm. mx '  xm7To Yy T a o
(CdazdBOlsdud MSdyj) o tHdetgH Oteq () lzlg6) © dzOYfid Oxletxs
1 @&C @PdzOS sdz' ME sE s o BHBRtSLW2MIse j dzdz” ~ B Off
Mo toj d3J dzdzts G t5 fJjtedtsHO B dzd st tcj HJ dzj dg
cOMMdBzOIsted o O B2 IsjtctedIststed d, B34 Misdets G t5,
Isjtetediststedd d MEzd3dzOtedz" = oBHAZ n tj Miztemise

vOBdZdyo 1
l sLtsBdso dzVv j 3" J to Miktemr 1§ tpows|fifdsnsd@tOn Isd@ L RO ~ofifdsHO dgOs @
B4 MY j uj didzsmisd, €ds

3 {Bd MY Jyd ddetsfyls
wlsst W. 850 [ 10% | 25% | 50% | 75% | 90% | 95%
dto@udz cH Oted ddzmM S d2 1 mu

[ jmisds 2 322 | 500 46 | 385] 3,11] 2,48 ] 1,09 ] 1,75
I sMskY ©5 h q2

ety dim b,y 201 | 376 35 308 266|228 | 198 | 182

4k BBt d 2 30,3 | 42,7 | 39,6 | 34,7 | 29,7 | 25,3 | 21,8 | 19,9

| ORSaLOC sd MCd2 | ml

[ ] msds 2 17,2 | 29,0] 25,5 ] 205 16,1 ] 12,7 | 10,3 ] 9,23
I sMsky O5h q2

et b 12,7 | 165 | 15,6 | 14,1 | 12,6 | 11,1 | 10,0 | 9,40

4k BBOtL g 2 20,0 | 455 | 41,1 | 34,6 | 28,7 | 23,8 | 203 | 18,6

zEo OdzOMEd2 1 mu

[ jfsdz 2 124 | 1,03 ] 1,75] 1,47 1,2 | 0,96 ] 0,78 | 0,69
I shiskz§ 08 h g2

hef ) 0 g o | 365 | 447427 395) 363|329 306 201

4 BBOEd 2 489 | 64 | 6,02 | 542 | 4,83 | 4,25 | 3,84 | 3,6

4k BEOE ROy dzts sl =iy IStuEzs G5z s OL OF fyls

[ msds 2 21,7 | 36,0 | 31,8 | 258 20,4 ] 16,1 | 13,1 ] 11,7
I sMskY§ ©5h q2

et h i oo | 435 | 586 548|488 428|372 329 | 305

4k BBOtL d 2 65,1 | 94,6 | 86,7 | 74,7 | 63,2 | 53,3 | 46,0 | 42,1

s dOMistwh j Bz otsj i) dedzdztf Is O dzis fi) 46 ts vzl bizts iy Ia ¢
ftejHodHjddjd dLdjdjdd?2 MssCO sdizlttd ¢
fjtedsrndyuj Mic2 MBjd ¥OL, Moskejlhisolkzs!
Mesydy 7 foscdst s, sSfdwOshdifmy d&O Mo
TOEOCIjtedilsdE @B tso el g dadBMls: SOSdR  f tof
ftcjorhOjls dzgjmMStsd SR &iMwyjoe. RLHOMME |
HESCkdjdast [2, 3] o ®©B&OMlsd GyjdsS cd;
shdzso Oder &0 BYdMro0j &' & S &OMMduj MS IR o1
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dzj Mistsdz! € s ) dzj H sfMis Ols sy dats 2 tcOL tcOB 5Is C
CdHicsd] Isj stesdzscedyj M d=a ftotsyj Mmtse , me s
ZOoMmistsw h j 2 Cdzd BOIsdyd MC 2 MdlszoOydd. A J
toj Lzdz! SOIsse tOL dzd ydz' = § dzd B3OIsd yd mMmdsd § d3ts
Moty &3 YoMmistetsj dzde" = d2O BMdesej HOdzj S8  dz
MowrL j2 Mootcj d3gd dedetse s  ff SIsj f dzj dzd W f or B
orL" 90jls Mdgdzj dz2dj d Hdzw fOCIsdu MSdres Yy

| ZOo dz" 2 dzgj HsMIsOIsS o jtotsw siigsM dzsBE Mif ks 18
~ntosdatsdzse d yy ms s2 ftcdoweL Cd, orL " 90sls Mmts
f SHABBHO. 1 tcJLlzdz IsOIsOd3 dMmMmdzi Hiso Odad 2
Msotcj dgj dedz" 2 § jtodtsH toj Mkt toj ydz" = o tSH
80-A GSH 59 ftotsh dzsets jgj C Otcj fiw dz®fgds sw fiytc O
Bdetse tsdzj sdedr o zOE 5L Of Offse o tsH EA HisRGE as 0 B,
LOf Ofr dO0 fttewHBS MsCttOlsddzdm! .

J HOdzdzts?2 OB SIS Hdzw ftetsedetsL dg » 87
dzd dzj 2 dese s IstejdzH O [ 4] . r dzv  f tese dztdatO Ml
fjtemtf jCIsdolkz dzgj sBatsHdBs L O tshdatseo z f tod daw I
O IsjdzH g dzyd s mMeotc] i3 dzdzse s § JtedtsH O tcOMmm
Bdzdy ©O2"hdj cBsHUzj §)H.s Wted 1 Itsdz By dSkz dzj
MtcjHdze 8 o j dzdyddzz L © B HHjRD(AEH , s cddgis L 1 o df
CsdeC toj sdesdzsze G sH Iz, RMysdzr Lizj &3 2 dzd dzgj 2 dz
MEtsdzr LwWh j2 (BMtej Hdzj dedz” 2) Mt Hdzj 2 dzd dzd § 3

] sdzlz y g dzdzr j§ tejLlzdz sQOIsT dzts v Is ¢ sdzaj Y
~nOtOCIsjtc (OB EEGOEZE) O O HBHEetsMtesydzzes ¢
Isj dzH j dzydw oS BHO MO L O ddtsctsdjlsdd?2 {4
f tod dav Is! CO¢C MtejHdzs® o jdzdyddzz L O BEHEHN
ftcdowLr 90Isy ¢ CtsdeStejlsdztdzgz e BH L.
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vOBdZdYyoO 2
tdLizd SOlsiz] didts iag@a 2 detsc-t6" i Puzg Pdzih EOdzts | mu

, [1qHOjd j ojdd
Hfr]tGISJ Hg( o6 s5lsC dzsdzj ded v wsls
. s L I8 Oo dzJ 2020 | 2030 2050

Q, Q, Q,
&/ & AP S % | d %

19122007 104 y=0,13t+ 101 | 115 | 10,6| 116|11,5| 119 | 14,4
[ 4 Mmisdg | 19121972 108 y=0,36t+96,6 | 135 | 25 | 139|28,7| 146 | 35,2
19732007 106 y=0,86t+92,1| 133 | 25,5| 141 | 33 | 158 | 49,1

sflsz | 19122007 841 y=1,39t+773 | 923 | 9,8 | 937|11,4| 965 | 14,7
d2 fm-119121972| 830 y = 2,24t + 761 | 1003| 20,8 1025/ 23,5/ 1070| 28,9
J
d

i oo d Is 19732007 858 y=8,21t+ 711 | 1097 | 27,9 1179 37,4| 1343 | 56,5

19122007 945 y=152t+874 | 1038| 9,8 |1053 11,4| 1084 | 14,7
4z 3d3O te| 19121972 938 y =2,60t + 857 | 1138| 21,3|1164(24,1| 1216| 29,6
19732007 964 y =9,07t + 803 | 1229| 27,5|1320| 36,9| 1501 | 55,7

t Jydes?2 MmMhsts¢ d MOHSCd HBotsdz des s Mdats
Cstodz » AAMINEOE dis?2 oL dd, HsMiskzy dzsmlis d
~ntcjBlsse B tslsdatsh j dzd ¥ C o dkzOetsdzi Mzh dd3
ddtsfsdud MSdr ftsyj Mise. 1td 1 Ist5d3 ft]
tej ¢ WwWodzws Isfpw tMOHCJ, OC ¢ di3kz dzd te ts o @aiAA| j
94 MmJ dzdzj G t5 fjtcdtsHO. s OC Y J dzj dz' L w dm¢ d
Mz e slsOWdzdw dadzd o jfmjdzdzi ets fjtedBHO, €51 &

J COyjmbe ] dBjljstesdzsedy MSdr ftojHdC
syd dCd, f§sdazzyj di j@oso s@pEls s®lEid zydet L
Os MW jtcr d BECJOdRO 5 Myj dotdwd 11 (¢
OHj CoOlsdes S dMr a0 h dj Msotej dj dadz” j L d3j C

4YyJ &zOtcdz" § fJtotsGgdatsL ' oHd n W MztcMmse
HOdzr Mtslse jIsMise j deddis] I tsd Hp )3 dgQ J flzOtsd t8 Hig
GG . (sOBdZdJdYyoO® 3). 10 tedimkzdeSj 1 Htedo jH
Bjlsjstesdzsedy MSdddd ~O0tcOCIsjtedMmisds Od3d HC
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t

Sls eBHtsT

v OB dZd yo 3

t dihy Qoadmd diissMis -uflcE OB J@tdD)&tscts 1 m.
0) &jMmbd 2 MissC; B) Mbtss, Wttdkdtekzs h d2 f
[(NdqHOj B j] etHd | tjfMmkztehmr dzO0 shdsdipH @ng BS 66 5
. 2020 2030 2050
wsse 4N B9 0 )
C dzd d3¢
dB/ fl o, % | g, % | A3 1, % | o %|d3 {q %| @ %
[ flsdz 2 11 105 | 2,94 | 0,96 | 106 | 3,92 | 1,92 | 105| 2,94 | 0,96
J 0 2 105 | 2,94 | 0,96 | 106 | 3,92 | 1,92 | 107| 4,90 | 2,88
11 849 | -1,16 | 1,07 | 853 | -0,70 | 1,55 | 848 -1,28| 0,95
P ey g o 2 850 | -1,05 | 1,19 | 854 | -0,58 | 1,67 | 862| 0,35 | 2,62
I 1 954 | -0,73 | 1,06 | 959 | -0,21] 1,59 | 953 -0,83 | 0,95
b 2 BBOLd 0 2 955 | -0,62 | 1,17 | 960 | -0,10 | 1,69 | 969 | 0,83 | 2,65
IlMmj fJtede jHjdedz | BjlssH' ftesedetsL qtetsea Od
MesSCd -0 2dxj Is W dzw ks |sfyw sted j dzls f tc ts 8z Y dz

L OCBdetsdzd tedzs s v =,

dzOf tc©o dzj dedzts M ls

o teOd Is fiyw
5 f)dzts o O dzdzO W

9" W o dzj dzgdz" -

dzO Mtso tcj dj,

d Isd disf dL B dzj ded v
& &0 fescdsL dqelkzj & j

zoj dzd yj dad ¥ Olsdfs it § 6]

dL dsj daj dad W
Msss O d&zO

1 OdBsdzj §
ftectsG dzgtsL dzg" -
syd dz d,
My dzOtedw d3

106

11

flssC O

o j M Mt

9

tcOL ",
2O MtshteOdzj dzd j

Yyj dzj ssB6OL d&f o3

syd dzts &
i sdzlz y4 dzdz" j
d ¢2

Mt Hded J

(sOGBdZdYyo 4) .

ftejJ HOdHJ dzed v .

ote § H fORdrGnds@
L dzOyJ dzd v
fts5 dRBiIstsHlz dzddzj 2 dzr =

teJ ydzts G
fess d.
dzO f to d d3f sidg dizd d 56 A delg d @Hfotdd dzO
O fftotse datsiL
d3dzts ¢ ts dz
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1.

v OB d&Zdyo 4
lteddagwisr §J ftsedesL dz" § By deéd MIssC O 6 & I

=

10 ftetsh j ltesedegsL dzr § Byj de€ d
v lstsC|d3dets 6 5 dzj Is dg 2020 ¢ 2030 ¢ 2050 ¢
dzste| 5% | 95% | detste| 5% | 95% | dzts te | 5% | 95% | dzts te | 5% | 95%

¢ tc O-dzts

[ jMlsdz| 3,28 |505|1,85| 3,42 |527|1,93| 3,45 | 531|1,95| 3,48 | 536/ 1,96
1 sMis iz
i} q’;)

ulzdzdsOt¢ 29,8 | 42,4| 19,3| 31,0 | 44,1| 20,1| 31,2 | 44,4| 20,2| 31,6 | 45,0| 20,5

26,5 |373|17,4| 276 |38,8|18,1| 27,8 |39,1|18,3| 28,1 | 39,6| 18,5

1 Odz¢ O

[ j misdz| 16,3 | 24,3] 10,0| 17,4 | 259] 10,7| 17,6 | 26,2 10,8] 181 | 27,0| 11,1
1 sfls k24
fh q’;)
vz sEOY 29,0 | 40,7 | 19,4| 31,1 | 43,6| 20,8| 31,3 | 43,9|20,9| 32,2 | 45,2| 21,5

12,7 | 16,4| 94| 186 | 17,6| 10,1| 13,7 | 17,7|10,1| 14,1 | 18,2| 10,4

z =

[ j misdz| 1,29 | 2,09]0,67| 1,26 | 2,04|0,65| 1,24 | 2,01|0,64| 1,20 | 1,94| 0,62
1 smistzy
h q’;)
vz 55O te| 4,67 | 6,56| 3,40| 4,86 | 6,86 3,55| 4,91 | 6,93| 3,59| 4,97 | 7,01| 3,63

3,37 | 447|2,73| 3,61 |480|293| 3,66 |4,87|297| 3,77 | 5,02| 3,06

v OdzOMf ¢ zOC sdzlu ' toH Oted ¢

¢

Sy dz 2

]l sMls 5y d

[ 4 misdg| 20,9 | 31,4| 125| 22,1 | 33,2| 13,3| 22,3 | 33,6| 13,4| 22,8 | 34,3| 13,7

1 sfls k2 4
h o 2

g

[al
"

42,6 | 58,2 29,5| 44,8 | 61,2|31,1| 452 |61,7|31,4| 46,0 | 62,8 31,9

sOL O

u lzdsdzs0t¢ 63,4 | 89,7 42,1| 67,0 | 94,6|44,4| 67,4 | 95,2| 44,7| 68,8 | 97,2 | 45,6

[ dlsj cOlsztcO
r smls©2 rr. 1., ¢dzdZSkzdztse dw.s., viEkthizdzt
d syd dz¢ d tcj Mztcmtse d LOf Ot o f s j t
d3J ) H 2 dz0 tc 5 H disgj2ts tedg@ N € 52 € tsdzls j to j dgupd §
otsHO Oy dzj 2h d2 1 dzj d3d dzls EfMmMlsts?2 ydetsets tOL
O zdBOIs1,5 M4 dzlsw B -21852 G .
[Isyd Is ts 1 RT . Rdzhisfiszted s | sd tc OHY @ lg]-.
otsLtsBdSOo dzV jd3" = oBHAE = toj MEztemMtse o j tc
BOMMj2dBe d ¢ estclidstsC O s OL Or Mis ©dzO fn)
Cdzd B3OISdyj M<d d Odzlstetsf s¢ j dzdz” VOB
ftsojtendasmisdz n o tSH of 1 e dgimy B Is sfydidn 194, di30
O zdZOIsT , 2010¢tMm.1868) dfMisteOydd 0109¢f s0
0211ts00297
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JftedH] trRINdgtEp dzr = t©WOMYJIsdzr = GdHEeBAEEGE J Y.

33101200 3 . [ . | Bohmiges?2, 2004.

1 sdzv € R. R. {yd dzd 9 Odzd j§ dzd dzd 2 detsG 5
By s sesdzsedy MSdr toWHBO/-ButdBDEH" | | [.

4 Of Oetso © ¢. ¢ . , [T teL O~ d3d st dzpteaz”. . dd

BjyctHBats?2 dLBjdyudeshisd tjydkscs st
I sftesf’ ¢jscwoldd d ¢j-mlcMaEscdd. ¢ dd
sbembdsoO ¢.¢., uwOfOLssO ¢.0¢. Jioj dj
Sy dgsets s OLORMORO: Isjstedy d §OClsd:!
| sflsmwdesy j 2SOV Cdat jtoj deyd™w ¢ s
osHdZ & fsBdzj B3¢ v OMlsi2@ Y davs-ai2j ®31304L € |
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ALGORITHMIZATION -BASED TECHNOLOGY FOR THE DEVELOPMENT OF
DI GI TAL ELEVATI ON MODELS OF THE OBO6 |
KrupochkinE.P?!, Lovtskaya O.W, Smirnov V.V?
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21 Institute of Computational Technologies SB RAS (Novosibirsk)

¢ dzdztsIs Oy d ws.0OB SIS § sMeojhjdzO ftesBdzi BO ML HOdzd W
Csdzlsy $Misy OLLOBISd ddaW sted3Oydtsdzdets? Mmdmisg d3 H
Bedzd ssted dze © s Ofmfdzr = cdHtesdsecd WM dr 1 fd]didm@ia)dH2t
tcOMmMBzsIste j'dS Olste j LikCdint j tod d3d dzlsts o , tsfdzts o Odzdz” n dzO
tejdz jWJ, foodzkyd ddzts?2 dL ©OLdzr 7 dhssydzd S so: GO+
G G Shuttle Asten |, GJjdgj cOdzdL 5o Odgdz’ § ©J Clststedsr §j HOdgdz |
sydWwteseCd bsise@®BdUl MCJd25 000) .

r dzv  § sdzze yJ deq v stsydzr = ~rOtOSCIjtdmMlsdse yYydwctse
o MsC sSIs@{dlar 34 ted dzd v , O OS] dBOIjted Odzr tc OH Otec dz
d3tsH J dz' dz" O Eyomlsiodgs. Bdsr digf sdz' L 59 Odzed H O dzdk
LsdzH Qe o sy mMmy wihjddw f(tmisOedzj dzdz" = L OH
ftcj sSBtcOL 59 OdzdWw ydW tctso DEM-nigtey j drj 2y d dgfofiple dzig iy lsdgis H (j d
(DEM-mode) . [ Isd3d wd dz dzso r j otsL sy detsMmisd d dad HisMI
i § B3Cd o MeOd ted tzdede’ dff Ilsdp@®isij ted OZOB]. o kZyjltsd
ftoj HdzBY J dzO s ndzsdztse d W zmlstc ©dzj dzd W GtezBr A f ¢
( MtsL H Odadz" = dzO shdets o § tcOL dztstctsH dz" ~ dfmilstsydzd € ¢t
BsteW sd3d Istedyd MEdd3 -~ OtcOC Is | tcd Mds@§ OISO & dz'tsdg i de@dehO jddsiz

Annotation. The paper deals with the creation of digital elevation models for developing an
information system for operational monitoring and forecasting of hazardous hydrological situations
(by the exampl e o fofthiiexperiment® baded on thE boeparisersotithetredief
data obtained from different sources, i.e. radar surveying in 2001 and 2011. (Shuttle, Aster),
generalized vector data from Roskartography and the data of digitizing topographic maps are
presented (sle 1:25 000).

To obtain precise features of digital elevation models, we used theptagision GPS
measurements and the data of radar topographic surveys in model sites of the Ob floodplain. When
using remote sensing data, special attention was givetoniversion of digital terrain models
(DTM-model) into digital elevation models (DEModel). New advantages and disadvantages of
radar surveying data in comparison with topographic geospatial ones were studied. The technology
for eliminating crude erroren digital elevation models developed due to diverse sources was
proposed. The created DEModel and the digital largecale maps have the same morphometric
characteristics.
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waterstemperaturdeads to a thawingf frozenbottomsediments anthe existencef closetaliks
depth up td25 m.Obtained thasubmaringpermafrosis impermeable t@as flowsof gas hydrates
and the Arctic sheltontribution inmodernmethane emissions about0.1-0.16 Tg (CH,) per year
in open water
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B@BJ oL dztslsr , 9 CEOBHBOR ©WO2dORr ¢tlilsdyd MEsct
tcOL dz" » MSOHdWR HjGtOHOYJd(.
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or ansHEk d3j IsOd&zO.

t OLtelh jdzd] HBHOBHMS?2 d&J OBdsHs't Od difts fig
GdHOIstse -udasdsfiglutslass h jdzz WO (1 w2z) sy J Is
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o' MotsBYHOBhdamw fted jJ wWOLWwkh jddd

J HOdzdzts?2 OB SIS ftoj HdZOGOjIsMw f SHS2
ftotsBdzg &3 dz2O tshdetseo j ydmdzj dedetse @) gtEO § o ¢ B ¢
dej C Blsste’ | Myj dzOds | tcOB)mdetss § Y ®dsh deHY ek
Colster 2 fdMmMr a0jls oL Odd@sme wLL ! ftetsyj M
zj Hsosdl3 fsCtetseo j, ¢ j Odzj , SMOH Yydats d3 ) dzt

[SH] dzdtcso Odzed | Isjtodstr Odzd dzdzscts MisMmists W dz

rdzv  ftetse jHjddy udfmdzj dzdztsc s frytsSofightf) jdsciiz)
tcJ 6d s8dz0Odz? dzOW d3tsH § dz CdHicsIls ] 3t H dAzO B3 d
BestemM s¢ s CICE3.440 (The Los Alamos Sea Ice Model,
http://oceandllanl/gov/tradCICE). | tcj L zdzt SOIs§ tcOB s fydf
dmf sdz L 59 Odzd § &3 HNCEBRKECAR B j ROzOaAd iy PIs O dzts o dzj
oLOdABsSH j2AMsodwy otHdzr » HBOMILlOMAB] tcdf?  $As(
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THE ASSESSMENT OF ANTHROPOGENIC LOAD OWATER BODIESOF
IRTYSH RIVERBASIN (ON AN EXAMPLE OF SOUTH OF TYUMEN REGION)

Zemlyanova M.V, Vyalkova E.I.
FGBOU VPOTyumen Stat&niversity of Architecture and Civil Engineering

O dzdzs s O tc s SGJ dedetsy oL HjJ2MIsadj dzO
BOMMJ 2 d20 to. Rtclsr o duwsj digsdzifs iRt didssy dy@isyls d,
sB) JCIsse M JMmisiMmlse jdzder &3 e dHtetsdzsedyd ME ¢
otsHdzr | dMbyddSd BsHdWdydtetseo Odz" o Ists?2
dzd HEMIsOIstsydaets syYdh j degder = Mlstsydz" = 9 SH.

sdzf yjer g fetsB dzj 3" : dz 5B n S H JEHpls?
mMkh jmMsekze hda COdOdzdL Oydssdedz = tsydmisdz =
tcO2 sdzOn sB &zOMIs d stcjBlzj Ismw Mistetsd Is j dz'
dzj sBrtsHd BB tsB j MY jydls! odzgjHtcjdadj Mtso toj i,
sydmlse¢d mMssydzr = otsH d tBttOBBISEd BMOHEC S8

g4 Yy dff ser h jdgdw 1 WWjClsdodesiisd tOB IS
sBtcOBBISCd d tSBjLOW Y doOdedw GMOwEYSoC finis s
dL d&zz yJ ded v .

Annotation. The human impact on the water bodies of the Irtysh river basin in
the Tyumen region gives the situatiovhen the water bodies with the natural
hydrological regime virtually absent. All water sources were modified in a varying
degree because of insufficiently treated wastewater.

Key issues: the necessity to increase the capacity of the existing wastewater
treatment plant (WWTP), it requires building of new sewage treatment in some areas
of the region plants, the necessity to ensure the implementation of modern highly
effective methods of wastewater treatment and treatment of sludge.

For improve the efficiencof WWTP, we offer a new method of treatment and
neutralize of sewage sludge with using microwave electromagnetic radiation.
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ASSESSMENT OF CURRENT TRENDS IN PRECIPITATION AND GROUND
AIR TEMPERATURE IN TUNDRA AND TAIGA ZONE OF WESTERN SIBERIA

Paromov W., Zemtsov VA.
NationalResearciif omskStateUniversity
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Annotation. The estimationof changesn the surfaceair temperaturend precipitationfor
four climatic seasonsover the territory of West SiberianPlain is carried in the paper. Initial
information ncludes thelongterm observationaldata of the surfaceair temperatureand
precipitationup to 2013t 28meteorological stationdrom the archivef RIHMI-WDC), relatively
uniformly distributed overthe study area. Application of statistical analysis techniques made it
possible to reveal the tendencies of change in theestwlimatic characteristics and geographical
localization of these tendeies.
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SOME FEATURES OF COMPUTER HYDRAULIC CALCULATIONS OF
LARGE RESERVOIRS AND RIVER SECTIONS

Levit-GurevichL.K., Nikiforov D.A.
Water Problem Institute, Russian academy of sciences
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Annotation. The determination of the initial conditions of calculations of unsteady flow
water in large reservoir and in the river section are considered. This ¢omiditions correspond to
the steady motion. The initial conditions should minimize errors interfacing steady flux position
with further calculation of unsteady flow. Also method of correction data for the hydraulic
calculation of the reservoir is submdteThis method improves errors and uncertainty data that are
the cause of inadequacy result of the calculation, and sometimes even the impossibility of reservoir
calculation.

Keywords: reservoir, hydraulic calculation, data, computer software
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tdf. 1. w8j®BO EyomlsetoO t©j<d HEY cdHtOs
lted EfmsQdzo dorho dx jdzdd of f tsdzdew j sfqw B
MBtesMdets ¢ 5 QIc@TFAIIH SO G H | o Jtonstkad) ¢&z0) CHO( |
EflsOdetsodoh jjMw Hodyjddj. 1 OkOdMn tOMRGH
dzj GBWLOdz Mt dzd HO' MPY Q' o & QY dz@ HHj d BB dic
ZCOL™ 980jIs daj &z fpisteadits ofeod jjjdgdij ,( HBdzy dzO BT IS
odHj (OPWOBSS Ctltster j didded BPe(@eZfs he
@ -Df+a.(@-D),  ust s shs Dy ) 64,.Q)-
D,=D2q"/(Q+a'+4,Q) d D, =02 Q/(Q +0' +4,Q.). 1 0kOdhdist
GOMABSHEBe HMY d&OYyod dsets kmlsOdssdsh ja s
5dz0 ftesosHdISMY §tod DB slesme gdzH § BB @ Grd Gl o
fesctcOdBd o ofjdazusO jd H MB OO O, { ted dzed BZOW
Mo jeok d lslssSO oadedL o Mottt $OC Mtste
{ OfMoHT 5 MsottOdR tjCd ftod bkMlsOdss
LtOMMBOIstedo Ols! COC tjLbid O o dzdj “dadsse ts¢
COMABSHO., 1 jLtskdshdlsj d ds ¢ ftesBdj Bj BC
o dzd W dzd J COYHBGE MMmMicj Hislstsyj dedetsets e OM-
fesfkMCO ©wOMAtHBe 5 Hdaddj tjsd ¢OC ddc
cOMMBOIsted o Ols! L OHOfzdzic PMEtsmicj isis 5 upy datz. |
Qi dzv s smw s Motjets LdOyj dzdvw HB dzikz dzv
f dztslsddz o tSHBA O] k] " @PEzO©s He ks hHdisB KGOS ¢
f zslsd dz Wi dalrfdgis 56 Offls detOE@ABOted o O BSE s 2
l dzedwdzdj 3Jj BCSotscét ftdlssSO dO ¢ Otl
EmMlsOdetsoa doh j dzmw Ho d J dad d ) tcj CJ d dzts j .
COMfejHjdjd 6 oMmj2 Hddd] ®jSd J &by,
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¢o°e.( . H o o ;. .m_ c ho-w a e*'*h* . '(etl
Bdzsy sMls alzj &) dzls Otedz & Mts e jds,s lsesdrd tadzf F ©ON
Clsster T §OHOjI HB dekdew € Motk  dslsd:
f sz ydds ©Bh j joLia()icl@sdlzditdzd BGSBotE
Cowlsddzj ©OMR BN A SMYE Nis@AAFHRIr=qL® (5, cHj
f(s)=(s/L)3 Ln(L/s). Il dn WV ggdedL Odz d&zO tdm. 3, W
dsj s feodiQisydzys &0 fwOosd Csdyj dJ
ftetsdL o tsH dzOdf(s)/ds & dzSpl4 ef 45, df(s)/ds_ =- p/4=-45".

Q,
NR ’ =1 7
0! L 0 L
s
{dm. 2. JddvwddYy LOHOddE & mohijHlsyj ddr & 1005
0.368¢
0 0375 L

tdm. 3. AbkdSydw oddwddw tOMAtSHO BEBECBO

ltcdBj tosdd o Oy detsfls g ftcOo d dz' dats@ 5 L OH
GdHKLO Y JEEMYd SO daj zMisOdetsoa do M j etsMW H O (
eOMmyYjlsr EyomisSO tjSd [ dedfmj 2?2 tszskzhejsdeiCHEs
o BHBSAKLOddddh O. [ dddzd esMmjets EZyOmMBLID &2
LYOMIEE ROLOSIKjtedL 2] Isfw e dddd s Bt
dLodddmstsmis! 8 kMO d ofjets oBHBGREOd]d
d sttscOBd OWdNStsets RtjBlO, dzOddydj i |
SHd5d dL foddjtss GHEGRASHAEZY{ & j fotd 561 OO dgdsj
Of toj dzv 5 5§ IswelAy: 4y @dedzs t©WOMYJjlsdz = Mizls
HdMB OZOdZ ©OMABHBY ! -AMBhejsdgifAs? IOMR s fgl€
B/ ftd ehjdg §EdistsSj dzwo MSOsted f dztslsd
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¢o"e . ~h mxhm. mx’ ' xm7To 7y T a o

Mtcj Hdz] Mzlssydzr = tOMrtSHS® L OH O Odzd ! Zz tc ts
Hdffjtcor = X4 MEklstst toOMyjlsO o MmMtslse jlilsMmiso
tejLlzdz sOIs, o Cdzt yoshd?2 ltedyOlsjdz' dz" j tcOf
Yylsts BJ MMd3r Mdzj dadzts. 1 sz Ish Olsj dz! dzts?2 ff SH
Emdzseo d?2 B' dz f sz ypezl G OBder BOB OS tfugdzel ¢ d ¢
I L 0Cdzs ujdedd HOHJ d(g)e0 Bisis{dgtizh) dilsizj i’ \pef d-
Ot zdg=d @ dzv oL BBy dsets dMfsdz L s9 OdzedW™w

bindetso 2 BGSCSotet ftodlsts@E@®my tad iy lszl v dzp bsh

v OB d&ZdYyoO 1
ANedeS gy o slsdesmdlsj dz gz=s/L j Hd ded yO-R

q 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

f(q) o |0,2303| 0,3219| 0,3612| 0,3665| 0,3466| 0,3065| 0,2497| 0,1785| 0,0948| O

[OCMd BOd dzs % iz dEOwg dzdicOo dzs 0. 368 §d L &zOY,j da

[ sH] dzdtetso Odz] | tcOB SIS o SHSAteOdzd dzd M O,
ftcj HMisOQodzWw JIs MBts?2 G6dHEOQoadzdyj Mcd2 ttOMmY,
Or HJ dzj dgdlese 8 Eyomkse o tj¢d (tedfm. 1)G>M), HOK
BsCtsotsetsqYlic MBI Mdzisec s tOMABHO o fMise tste]
Q>0d fHH]j®Ydo OJ B » 6] cAAalzdlftedisolxded’ | o dfzHicids®!
ZC OL Odgdz" | GCqREZdiddsdzr o j S Isstet=1T ¢ O8] dgic®d ( o
fts Mzl OYOMERD ROYOEZBEEHEO))SS ik Btlkzedj
dzdy j ojdzdyddyr kOS] ojSClktteds j. | dHzZtcOo dz
ot jaMmMtcOMyjlsder = MlseastcOn EZYyomkse O tj<d M
tejnh jddY LOHOY s jtcOlsdodesects Ik tcOo dzj dad W
CdHiOo dzd yJ ME 2 BwBBHjdIZd [ 2], ftese jtéd cd
f dztsIs d dzr d MmMeteMmdats? tcOMEEH daf & dzlafy j diar d3j tftcz
tcOMmMrnHT {icHisfsEcodHicsdZced yj MSsets ftoese desL

JHEZOCEE fOCIsdtO fsCOLT 90]ls, Yylsts  J te
L OyoOfmilskzs MsH j oy Ols L dzOydIlsj dz' dzts j yd fndz
Bdets 6 sy d Mdzj dedz" § 1§ t6d d3] ) \ ddis) diny Sl o=) IsHAsdadg’ 2~
9 4 dzd yd dzj f dzsh OHd L J s, 0dzO ts o tiste &E tc @y dzdf dzef o
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h
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gL d3j dgj ded j d3 Lk tctso daj 2

HOdzdz" a3 f jteo S ts
1451
@3/ M d
fy 3.

tc Ofmn
Ss"L"d&zO 270
mMkzls¢ d
Motslse jIsMmiseazs h j 2

1 ted yd dzts 2

BHO 9

dzO

20

dzj o 5L Bsy dats fyls

cdHtesdsedyj MS d2
Hdzd Is j dz dgr 2

L O

ssydets ) 50 dzs 2

ftosdgj yzlsS O

sOB dzdyj 2
oBishtcOded dzd h O

dL &34 daj ded ™

fesdj kst

) o d d3j 16O daOGHED

Ztctso dgv

9

A d

shde ¢,

H dzW
B3/ M d
BicC tso 52
Yls ts

Ists ydztsG s

BO&zOdz ftedlstsC 50,
o dizls) jL tdsod®) dz dpj tdnjvdRy) dzdd3ts o § Is
shdeCts2,
o t6j 34 dad
ftwodoejH]ds
tcOL dz' n

o 6 d3j dzq
L dZOYO s § tddzsl-{ & arazs gz s Ot dzd Y d j W3 Ve<0yOfls c
vOBdZdYyoO 2

(Hd SOHO,

wCtsBT

110

b -z ts) lsodfplg’ s ¢ t=5 @SS HHERYEE @
dZzOyodzO f{ tsdiAsEtsH 4
BsCtsotset ftodlstsC (
ftedlstsS

&

dzOB dz8 H O dzts
L OV ddg' fi) dizdatoo Qirzdztbd3tzl |, 08 1ls tis

dzj ssydzsmisj 2
cdHiesdsedyj MS ¢

ss ©&hde¢d

H Odzdz" J

H O dzder R eSS

d oz

Bt

or
HJIlsOc

fwisqHdzj o

i85 2z § @i Odzeizs
ftesdizjyklss On
1 HIWE20 - sBl jd&3 JWEEOSEO) i) Isted ud MEd?2
o SH 5T tc Ydddvazd® Ols 51§ O dzd X

2 HsBAGzE | WeHY|j dzdsas@ B0 d3j

ote] d
tsB |

9 SH A teOded dzd h ¢

VrtrRIr3 203 dvwvsilcorRrrirldrrsodr|frech| Of edsdeisw
W | d 469757 1899677 3215894 | 7676554 9519206.4
ftod d U 441531 1946331 3308617 | 7802291 9469547.2
wpi jnessod B o031 0.012 0.014 0.086 0.026
3 5 W, dd -120528 1578362 1113609 | -2802730 9519206.4
100 mBB"]‘; o j iy -117083 567136 -10967598| -2825759 94695472
e 0.0145 0.01 0.095 0.005 0.026
BOC Md BO| 0.89 0.33 0.545 0.257 0.026
[ d fipe W 33350 68602 85104 27734 9519206.4
dzO oz V 1817 34536 25063 -46447 9469547.2
ftej Hded 0.125 0.061 0.0802 0.041 0.026
[HEZOCE deyds &02kd d dhiftosdls! daj sS4t
LjtS OO CO¢ WbkdCyds s BEHB]SLHOS SHIOB
SEHEIOhRJd" 0 » ftddydfj, d&jv ¢ kodz
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¢o”e . ~h mxhm. mx ' xmTo  Yyp ~a .

) st oj Clsfipssdze j y MEzltsyde » fjtojfOHse k&
Clsttetsd Bl c@p-02, Miltsydr j Hdd daj st Hjd
COMA oz tothp-dB"OC Y ] oS, HE0Mmizk&PHK Mk
BOXZOEMO f kyjltsd djsftjH]djddshlsd L Ofdh
G+q- Q+g=W+w (1)
¢ HW=F3H3100, . dw=Fshs100, .

1 OH OOz sisgRMY : i to] Hyj iAdds ¢ lotgtErd gfPz,
Yylstse', EHtodzjlotsteww (1), BjifMfjudl:
Mzlstsyder 7 HOdzdzr 7, CBlster j ntls! { teafizsiisds ¢
omd Y4 BlstcOY O Is IsjdegHjdzydd dL d3j dzgj ded?2 o t

dazd dr EBRid "jddd, oHl jd&, MfOH, MisOBdC
lojHjdk ojChstdy | CokbBWydbtls' §sftcos

9=k,a+k,G-kQ d h=kH (2)
(1) sy dets etk oo @€kHE- (& JQ=(1+k )W 3
bylsjda sOSxJ daj $dJ 1+ BT dmDUD, ST o JSeEfiv
O<ptlS HOdzdzr &3 tOL desets o9 dHO, Mtsslse jlsMmilse j
o jeRk, MmMBEshmdsdz ©OMAsHE d ktsopdktd L
fosWodvjlkmy § sddsjp=06s Z8YQj § @ Oimazds dzts.
stodls jdgfdldd BOd dzsc s ©IsC dztsdaj dedv tsls ddsj ¥ h dQ
R E AL AR A
s BBO CmlUWWdydj dsse §sftOotss, bkiddy:
slstcOY O Is Bdzd L tsfls! dMf tcOo dzj dzdzr = H Odfdz -
HOdzdz' o5 dzj Sslsstesets odHO, Mmeslso jlsMiso ks h g3
1 sdMmM¢ Sl WWdydj delstse ff s tkQWistE]j LdzOily @iz
Cst WY dukfhdels dmfsd kv ftsbdsh jdadj (3):

3k2+

R= o

3kZ- min (4)

k= olark)a+ari)e- @rk)Ql- 1 ©
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o " e . 'H o o - om c hot a . ; h : e t |
< * —_— + % 1 < * < < € % * * * <

2. 2 pk
4 Kk 3k 3="=0 6
RL )%qu T (6)

[5CkEHO qts%lzf{;\_/mfsq 19 (55 ) kﬁs%ﬁ&%&%@ (7)
ukq ’ ) 1_ ph
1- p(;37 = pQSQ
¢ dzO dzts ¢ d W4t d |d3(;jz\gk6d3= b Ky Ko +1_ 0, th (8)

) sHMsOode Mistslsdzsh jdzgdw (8) o (3), ft5d

k2 |- p,)W? + (- p,)q* +(1- p.)G+(1- py)Q?]
(1' ph)W

q_G_Q-W: (9)

} tod dY=|(d- p,)W2+(1- p g’ +(@1- p.)G*+(- p,)Q*], D>0, d dzOf tsd3ck
ysts Mizlstsydg+GzRoW( 9@, o jiddjWdost) el

o yd fydzd Is quts—h%%vs BESEZHO ftdzydd St ¥Wd

D D
k,= =2 (@1 pW; k, =-=3(- p,)g;
% D (10)
:53 1- p)Q; ke 3 1- p.)G;

L 8o’ j HOdzdz" jo™ § Btk HCE"E @ )G Q™" = (1+k,)Q (11)

[ dzv  sftejHJjdzjddy 3§ dMmfteOs dzj dzdz' = L dzC
f dztslsd & fted p,<1 dzj 5B~ t5H d d3tizdzd Isijtsdf' tsdz" § Hd 3
ltcjHo OQtedIlsj dz' dzs tSfftej Hj dzZv e Isfpw  d MY tcOo dzj dzd
EtotseHdv=(1+k)H, LOLj B ftshmdjHss Oljd d j Mk
s. . eljffdsteEs=4, H™, L Obkjd oY wikdHsBsj d
Ztotso dzj 2 EkZ™fFdzshs,ditdzlT. | Oy des L OH Ols! d&OyOdz
orBtoe JeB OC, ysser" tBJiMYfj ydls: dzO d dzlz
Z"f s fMiklsC Oel, M jsdzdis. sl d BdL Oydtsdedes?2 L OH Oy
F(Z)=&a,L(Z"™-2) =a,(Z,+H,- 2)*- min (12)

Jdetts fCOLOBEZ)dr g dzsMmils( 12) dEzyhj B
fsdmMCO AdetdOyzd [HIH]OJZQL BERIfticdd Wdzj CIXIS Stcts d3
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¢o"e . ~h mxhm. mx '~ xmTo Yy ca it
I My dLdztsy jdedzze L H M OBz dmif tcOo dzj

H Odzdz" n H dzw GdHtOea &zd yj MStsets tWOMYJISO ot

dmf sdzr L so OdzdJ &3 H J 2 MisExceR ff & LY astiodd®y st i} lsf jdii3

FHtsBMmMlsotsdy or f sdzdzv Is! dz¢ B jJ fndatylalis dgp W] HE
RL dzsy j dedzOVY BjIstsHdSC O dMmf tcOo dzj dedwv tsh d B

fsLosdzddzs o § sdzded Is CdHtOo zdyu MY dizin € © O

O BHESRtcOdzd dzd M O, (Jtotshppu O&Pdzd p&tso € ¢ H t @ g dzd

[ ]l cOsktO

1. [ jogdbBtcjody [ OydtsdzOdz’ dztsj Z{ tcOo dzj dzd j
o SHBR tcOdzd dzd P dzO0  sOfFRCisjc 5 | €dNROH ©
HOROteME St dOZydesets AJ dzlstc© t smimd?2 ME s
9)-, dO0dgBOEO .4 OBRBOLMSE seus. 2 RPB. 2012 . ,

2. 1dSdW s sOddgdBtesoa C O ydWwiserr n C ts d3tf
GdHEOs Zdyd MEdr wWOMYJIstse & d o9BHBA T
MmMdMmils] iissBtcOL Iz h d j WEdS ydd o ftodtctsH J
dzO z y dzOw CodeW teg Hay 8 ¢ Dt C ¢ 1 tscflzd IS2Pp12 dzd € €
-4 . 4451

3. [fdMOded" §sfbkdwttds » cdH©Oo dRIAUF M d R tc ¢
http://9132222ruicatalogsoffaquaterraquaterrahttp://www.obnovisoftru/hecras

4. v duO kxegddmrdiuv-l B2 1 dlsjte 1.&2j5rpfn. 2013
VO2dz' HfplsisH., YsdmMEO[+t SOk Ez6d8D19.6 7
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¢o"‘e.< ) ’H_o’\of*;(m_*< cho’:"\<a. ’:‘*h* . Cooet
IJTRCVRL tOYIRIJLT LU AUR 19 Ru} OL [
stfmse w. ., sOtfse ¢. J.

Rd&zMisdlskzls dsddlsstdde® SddkOlsdyjmMsdn d ¢ td
BN d2 csmkzHOthise jdadz’ 2 kdzdo j temdls

IMPACT OF OIL POLLUTION EVAPORATION

KopysovS.G., KarpovA.V.
Institute of Monitoring of Climatic and Ecological systems SB RAS
Tonsk StateUniversity

b dzdzts s Oy OB Hldgjj H M ls Ao jdejlodr Is Ols T L1 CMmY § ted d3j dzls O dz!
f OtcOd3J IsteWOd Lodowjdiels d = Mo ts2Mmlse HiWIsj dz dee s Mdzsw
sfmdztso § i sdzlz yJ dzdz’ n L Sy J tod d3j dzls Odz! dz" - H Odzdz" =
odzzlstcd e sHBSotsSGts o BBHMMSES BORZOAMRMO otHtMBBKO ftod

Annotation. The paper presents the results of the experimental studies of parameters of
waterphysical properties of active layer when is oil pollution. On the basiseaféxperimental data
discussed possible changes in water balance of catchments with various degrees of soiling.

ZJtesC sBBOMh Is OB dats sfme 5 ded | dzj W Isw dz' A
fsMisQo ddzts 1 Of OH dzlz ® gdBdts! ® wOLtWH fSH
sisdztsh j ded tf dztflisly & 34 MIsOn sfe tsj dzd W dzj W Isw dz
L OGtow L dzj dedetsls! ftso jtoen desfylsd IsjtetedIststed d
ofmMjt!'yL d dagj " lkOjlsmw jv tw©wOLjhdls! . wdls
LOdzj ydls! btd ¢t MOBO, dts BAsMw Isisipfigw Is d dzf

vejdzdyjdedj ydmdzO Oo Otd?2 o dzj Wlilswdets?2 t
otsLtcOMIsOdzd ] i3 Octej MiMdoe desmisd ¢ jtod S OyYydo 0§
ftosHEzS ydd, ftoj HMIsOQeadzwe h j2 M2 Md3j M
Csdzduyj Msotsds dzj Wisds o OLe@®Mmlis aytsts] digasveL O dzts
Btsdz' ddzlmisoa © BB Misstesy Hj dzad?2 CtezeO o 5L H

l sdzdetsy tedmdzj dedd dzd Wisd, MBe dzOmMdzs tcOB
Emzseo dwan dzj tcOidkj5J0 wjdag 2y J ©joLg MGURP itste t9 g dz' n

] tcOB 5ls O dzf B 5 0dD dzd © ftotsyd Mmtse dzj W Is
sksmizlsmMisezjls HJjlsOdz dzOW dzOdzHh OW IsdzOW R OteC
ftcdosHdIsmw s d mOdzd J Emdzse d 2, ftcd CBlst
ftosdmMaHddzs jYy tOMmilsj COdedj . ] mMewrLd M
owodls! -AJBWsd jsBh dj LOCBdtsdj tcdzsMmisd o ftots
BsdzslsOrn d JV OCCkd@Bzdzy ydd biteWwds?2 L Od
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¢o“e . ~h mxhm. mx ' xm7To Yy a o
CjCtsdjdiOoydd s tftejHjdjdds §dshoOnj2 L
dzj Wisd BsdsksOkd fttd OoOttd2dr - o' BlesmMOR |

wOdR dzj sfowh jdadgr 8 { SsdesedujmMSdas ¢ s
weodw jlsmw L d3j dzj dzdj o dzduddz dfmy Otej ded ™ d

J 1 Of OHdes?2 wdBdtcd BHddd3 dL dzOd B 5 dzj
OMUd sO0 dmyf O] ddw W o-fiztizgf MY d W@l igIsdhi~ ctd @ i
tcOL tcOBBIS@dzdz'[2) L § dzyj o " 5. J LIstsdz d3j IstsH
Isd § dztst dzj tec g Isdud M¢ dd3d (zyg 4 M ntzfiggozBde dzy 5 @te joak
Hjwlisj dz dets? (fifso jipesidetssiyldcff &5 dL MEzdsd3r dMmfwo
sMOHCmed dL dgj dzej dedw o zOy detsfylsd B3j btetso ¢
COMYY sdzr 2W-fuj.tedisted 1 st W stz O Hd&Y tcOf
dMmy Otej dad W LO B MMda 3 dz' 2 f4tedtsH LOf d
cdfjtoe sdzd yj MESH € icwhhpsRO [ 4

€
z=2, G+

€

é

(1)

AKX +W-w, g 8- ¥
g e teg U/,
0

zo 91

GHJ f OOBBE O Oj s o dzd-¢ gzth ¢ to OW dffLrug s d A
(ZOdzHh OW sdz' 7 EfMdsesd2) dzO0 sy mMmr dMmyc
¢ dHEOo dzd Y jdirS o jts tefyfdettsoe Odzd v Mis ¢ O.

] Ot ORj s datHrdE S dFo MpmsRMdEd o tsfdztso dzfs,
FtcOodzj dedj] BEFO®BOOIjELEZjls M smtse datsls i
o dzOclk ¢ dMyotwsh j2 o jteodzsisd d ©WOME st
BioOddUyj MSsets MsMlsOe O d L Oftsdzj dzdzgsflsd H |

RL llstsets titjHjdjddy mMdzjHkzjls, ylt L
otsHESMBBctse dzj wlils! 8 9o BGBWLOIs] dz' detsdy ff steW H
f Otc OBy Iste @ d LodswHjdEs d o e 52 fMlse .dzj Wflsyj o dpHzdaty
OB fitstcB Jtetso Ols! MW dzO@ Y tso jton desfisd f tsyoe j dzdz
kjd& MOR o3, HYtoj SteOh OW oL By dsils: MYy O
o dzO@ (. 4 Httkzets?2 Mmistststsds dzj W lsw dzOwW  ff dzj
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Co " e . 'H o "o ;o m__ cho®* 7™ a. % h - et
HSYHjo" rn d IsOdzr 7 o tisHZ i Oy o ygdls din difctsiC jtadisfow
o ZzOetsj BECtsMmisd (1), Mtsmsemlselkw ko jdzd yj c

[ dzv ftese jteSd HOdMzdzr = ftojHYtSdsY jdd?2 BT
Sftcd HY dzj ded¥ o dzdwdedw deJ WiIsjL OGtW L dzj dzedV dz
L OC dzt yOdzfpw 9 tslsB Stegzd Is th &y of dzdp jrtc n tHFESHASES
Hic] dzd tetso Odzdzse s Isj d3detsm 0 B2 detse s dzf MO, L OB
Br zO HtsBOo dzj d&zO dzj W Is+ fMdzsj &3 1 5 d3ai3, 0O
COyjMmMbej Ctdzlstetsdzv .

[ dzv dzOc dzZv Hdesisd tjL zdz sOO 1 €M j tod d3d
odH: dMfOtcjdedj © HBAZWRE sl BOSCMd BZOdz dats ¢
fsojtrndasmisd, O o dzO) desfls! o HBdZY -~ s dzOC

CCMYf jteddzd dzls § € OL Odz, Yylsts ftcd HtsSB O9 dz
sBtOLEZjIsMmw fdzj dz2C O bpdzhtfed o hidtcddzd fij toe
dzj Wisd ftedd3jtcdes 15% tsls o j MO. 10 MmdzjHEze h
HOdz! dgj 2h j o5 dMmMf Otej dedy Ytsulsd ftoj CtcOlsd dzts iy

RL d3j dzgj ded v ff OtVQfdgjdisugiCn CodtsH disfo 52 Mise dzO s
Bdzsls O (e ®L OdigMm dzj L &2Oydlsj dz' dz' o3, Yls &

O Mtstes ydsdedzs?2 M sftse dzsfls: © ststel 59 . J
Hicl dzd tlctso Odzdzse s Isj ddetsm o S22 dese 8 dzj MO d L O
CjLEzd kOIsT fs5COLT 90sh g fMeh j mlse j dzdzts j

dMmf Otcg dad ¥ Qdzdets ] tosfiylstsdy f OmQ@Pdg btc® twWOL O ( t
1 © tcd Mz dzC | 2 OOz Isqd yj MS< d 4 L Oo d M c
slsdetsmdlsj dzt dets?2 o dzOy detsflsd BtSdZj § 0, 7. J
f tcOo d dzts MtsB dz6 HOJ Isyw . [ HdZ2OC 5, 1 Istsls W
HisY sdzdzd Is j dz' dzr n dMmmdzj Hiso Odzad 2 H dzw f SHBt
Eudlsr o O h j 2 wifffeed yd fipSfHjdztdne s2 Miseo © dzj WisJ L
lted tSftejHjdzj ded - VHOdAABME @ dnbris@&Blse (Is
ZzOdzH h OW Istse B OMMJ 2 20 toj CAs sOL O gzblzlf tc O de Odgt
l O c Oz tsG 5 Btsdzisls O ) o jtrtseo! W tc .
dzj Wisj L OGteWw L dzgj dzd® f tSHO jteeOjIsmw Istsdz' ¢t 9

182



¢o e h(mth. m X . X m 7o Y9 _’\a’"t
14
1,2 A A . /r”//’ A
By /
210 . /,://
m0’8 IS ///
2 Pt
-Jioﬁ /'/ ¢ 11 A 12 dgwis|
s Ve
20,4 >e // I
£ ’
o o« S ! —r=1 ——r = 1,3
0,2 A -
L
0,0 4 . . . . . . . .
0,00 0,20 0,40 0,60 0,80 1,00 1,20 1,40 1,60
1 dzOy detsfls: o
tdiy. 1 OadMmdasMmis! MEstesmisd dhf Otej ddw s
M It jtendesmMisd o jtcrBoatets BdSISO
12
. 10 .— - . _
3 -
0 . Z
T o8 — a
(o] . /
- < /7 4
< 06 7
8 . T / « I
s . ‘/ A j Wls4
§0,4 .. : - 25 : iz dzj Wist |
- 02 N .“ . © 2 - //V‘ =L ~
e, A Y 4 ‘// ——=r = 7 ( dal
00 2 . . Ry i . . . .
0,00 0.20 0,40 0,60 0,80 1,00 1,20 1,40
| Oy dztsfyls: o
t dB) Qo dMmMddisMmis! MEstesMisd dmYf Ot dzdv tsls o d
M o jterndetsmisd Htc] dzdtetseo OdzdzsSe s Isj dgdzts m ©
) OCG teW L dzj dzdzts fiyls sjtdlssttdd dzj Wils! s
dzj Wisj ftcsotsHOR HBd dzO ftedotsHdIs! ¢ dzts€ O
5OCdR djfls. RMA g O ddzj BisFFiesatsisse o 1 o,
MeflsOodv jls 30Cd d fjHfsdsyjddy yksts oHt
fMtejHdzj 2 hdteddes?2 20d3,  dztsh On+ dzgjWlsiL OGte
ysts MsmlsOadls 0,0001% s ofj2 §siOHdL

183



~ — A~ &

¢ o e.( . ’H_o of*;(m . c ho- (a. e*'*h* . '(etl
ftej Hdzj 2 &Bsh degsfisd fejHY SZOCO] BsE s &Of 5y
sBhdj ftclsjted dzgjWisd HBsdyd MehmisOsdl: 75!
1% jyJeHds?2 HtB' yd dzddWilsd dzO s OL Odzm € 53

vOBdZdyo 1
Il dzdwdzedjy dzj Wisj L Oc-6Y L dzy §lzifXRfigflgpean ossOifiids) 2 dzO tc. s

11, (1] dgiWlhr|r dzgj|] % tsls § dzsh O d

l Jteatsar j 520 515 12| 1.3 38,3

[Litt®O d- ¢

LGS sor 17.3
v J d3dztsm 0 52

GO by g o 380 360 24| 34 42,4
) OB sdzisj dg 390 380 24| 28 14

] sdgv Isdzts yls ts, Eydlsr a OW 9 jMm! B3O dBOdzizr H
f dztsh OHd oBHBMBBWKO, wtBNMN jj oddwdsdj daj Wlisj
BOMMI2dzO0 t6jCd sOLOdZC O BERHJjIs dedylstsy dets d
dzj WisjLOGtow L dzgj dedzr = EZit@fglg Ictgg dzminh doc’ B Iz ez’ &5
(sOGBdz. 2) .

lted tOmyjlsdesdz Mdzsjy dgj WisjL Octew L dgj dgd W
dzj Wilsj L OGtew L dzgj deder = EZyomlkitse otLtcOMISOjls
6 %. l dzdwdedj dzj WilsjLOctowLdzgjdzgdV dz@ o jton 5¢
dmf @y bkd3jde "Ojlsimpw 0, 5%, O Mkt oL C
9" M2 Yoedslsdlsy dz dzs?2 M sMmsB dasMmis! & IStst
fso jtorn datsfls sLjteCtso ddzd f§tso jten detsfls! B
feOClsdud M¢d fsddshls! 5 §jSdcd jag lsdgfv? dfq t

t OBSISO of ftsdzdzgj d&z20 fHtcd WddzOdemtse 52 -GHBO0HOD,J toy € 4
t AAR  7-04012540 d ctcOdzs©O s 1 sMisOdetso dzj dede 1 tcOQoadls

- 220 ®lk 09 Oftjd* 2010 ¢. §t HscsSowstk B [ dd
AjHjtOYdd -~ 14125.31. GIOGEOGEIM) 24 ds dv 2013 ¢.

184



¢o e h m x h m m X X m 0 Y9 ’\*a"‘t*‘
v OB d&ZdYyoO 2
t OMmyd sdzetsy dL 3 dzgj dedj  dzj d3j dzlstseo o SH dzsSG t
fted LOGWYLAjddd (e jtendesiisd Mmdztsj d3 dad
Hitcj H.
9 dzO dzt
RMY Ote | g lsts HdWlIsj d
dztsw
(V-1X)
9B v |08 v] 28| vy
£ | O, £ O, £ | O
o 8 - g o8 4 g o 8 - o X
o oy &| o al & o a8
ED | = E 8 = £ =
= | = = = oy
8 8 8
U J d3desn o2 de” 2 dzj ) q 430 |406|-56]| 124|148 | +19 | 365 | 349 |-4,3
l jtocitsear j Bftsdzty 450 |448|-0,4|104|106|+1,9| 489 | 484 |-1,0

1. JdHtesEZedW

[ dlsj tOkkiO

1 Of OHdzts?2 1 sgB dtog H .
MOIslskz

s tz ] drd| aydzth) § 5 ¢
okt Stk O

2. ROOYJ 9 R .

f tctsB dzj d3'

oryqg. ~ 2.
3. s Odzd dzd dz

1.,

1. ]

s BB dzM S 56t
csMkzHOteilse j dedzesets -R @G o emdlsjsO,
]
BjlssHO

4, sOtedzOyjoduy R.
GJda sdud ME sets
ddzls j tco OB R / dzOkz ydzr 2

5. [diLjdayjoe
LYJ B s

l . w.

iif [ohfisSs, b jm L HEMS Se s -& MR, 1

6. [ dJdLjdzyjoa0O [.
G dH tc sdsEdsOIsd yd ME d ~

ftoddd o]

L OB sdztsyj dzdz' =

-4 B.

¢. ¢.

] sH O

I

sjeedlstted?

1 (5 910 K5t8060219.0 9 .
4 tso tcj d3j dzdzts

¢ ts GIOLFEIIP A S O

] d Bl CdZtedyj M¢C
v dd J Cesie-u.2¢123.3 2006 .
dt € gzt & ¢f U J (ME df Y tc St

tcj cdtsdz®@) H Ols jud# digjlsda’ s

1 ¢BEdzOIstse O

wOMmyj kO

Ldresdazsedud M<dd

1 Of OH dzts 2
2010.-285 M.

ldBetcOvdud MEdJ
H dzw

sdBdLddO /¢ jrifeifs. ddmD LS

b idzs e d 2

Ukt C
2010.
1
Lodzd &34

o j filstlzd 62324 1 (10

tc Oy,
982.

LOC BBC
OGctc Oto ¢

7. CCtdscdy OMMUERMS et Oo Isisuzs dgilatize 52 8@ &y C

185



~ — A~ &

¢ o e . . ’H_o o, m_ c h o~ e e*'*h* . '(etl

F{rv3r trewvtezg Pllrimifeoeovram I frfv
sttt RUJTRR #®#irr1r4d YEROJUL?C

ddzsh Cgdz ¢. .

Rdzmisd BB dzj CMdese s OdzOdzdL O toj 6 tsdzOdz! dz =
(anoshkinandrey@icarp.ru)

WATER RESOURCES SURFACE FLOWS TERRITORY
OF THE MIDDLE PRIAMURYE

Anoshkin AV.
Institute for complex analysis of regional problemhishe Russian Academy of Sciences

O dzdzts s OlydwoOB slIsj] tWOMMABZOISted o O sfw Mtse j dzdzts M ls d
fsojterndzsMisder = otsHEBIssStss dzO Isjtetediststedd vt HAzj G
tcOItsdzse [ ot 2MES? Oo lstsdsts dzdats 2f desiasdrdsiyls of oo e @zsdndsy

Annotation. The paper discusses the features of formation of water resources of surface
waters in the Middle Amur in the boundaries of administrative districts in the Jewish Autonomous
Region at various moisture and conductivityarge
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HYDROLOGICAL AND GEOMORPHOLOGICAL FEATURES OF SUBAERIAL
SURFACE SELENGA RIVER DELTA

llichevaE.A., Gagarinova.V., PavlovM.V.
V.B. Sochea Institute of Geography SB RAS, Irkutsk

¢ dzdzs s OyYydw . e OB sl § tcOMmMmhdstsis tej dz sMmtse § dzdzsMmis d 9
CdHtedZBedyud MSdr d dBoWsdsedyd MSdr ftesyd Mmtse o |
otsHdBE i ddBO O Mkttt dmMEd B Stkiidisiss Otz § ¢ &
sBd&zd €O HJjdz IsT .

Annotation. The paper discusses the relationships of landscape, hydrological and
geomorphological processes in the Selenga delta. The factors of water regime influence on the
vegetation structure and the fieation of the territory of the modern aspect of the delta are revealed.

rJdzt s wjdzjdeg6d tBEZOHOjIs Atteh s ttOL 9 d
Cehbtsts? dOyddodsh' o semMcd?2 fjttdsH
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®j &S dE feslsse, MkOtedy, GLjte d BSdskd
HjdzZ stsats? B dzOMIsd € tsdzj Bidzkastnw d3.o  [H@SOMM Od3G
fJwjtfOnH ofF il &Y jd ¢ jtecOMOd, Ctlsster
Hijdz Isr d 5 MssdOd3 Hj dz ssosets ftetsedB
sy Clssdzdud MSdd3 ©O2Bdesdz, yYlsts dzOwwHE fy 1§
tcOLoadlsd) ejtmdmlsjd Isjtetedlststed d .
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Bdetsetsdzj Isdzd § dLbEyddedd SCtslstster o or woddzd dz
otsHd o tedyddiEsd3 d dL 3 dgj dedw fsd dZzOdzn M OW Ists
fsH (omdtytedn j2Misodjd YWdsodOd dr 2, L tots
ftotsyj Mmtse , Colsster j ) Meyd sOdzedd M w©WOL
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gL d3j dzj ded™w ff zOdetseor =n, o' fMislsde' 7 d MmMbtckzCIsk
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S — S J'leca—ﬂ,ﬂs Y S
| CocHOBHE DOpHI 0,23
2 CocHORBE C HOJPOCTOM Ha BHPYORaX 0,21
3 COCHOBLIE ¢ KYCTAPHHKOBBIM 1OUTCCKOM 0,18
PAHOTPARHLIC
B CocHoBrle ¢ Bepetoii KyCTApHHKOBO-TPABIHEIE 733
5 COCHOBO-METRONCTBEHHRE CO CIIONTHEIMH 019
JAPOCITAMH KYCTAPHHEOR
bepesospie 1 ocnoBo-HepesnBLIc 0,36
6 (MEROIMC TBEHILIC) © ¢JIMHIYHOH cocnoii
PATHOTPABHbIE
7 MenkoHcTREHHEIE Jleca 031
8 HADaoHeBLIE IHIOBHHKOBRIC cOHpecil yporniia 0,01
Kverapnnkn — 8.4 %
g Hap B KyCTapHMEH Ha OCTAHIAX WIH 2,72
R[}Jli}pﬂ'!j[c.’l];[]lJX ML"HC[!ylﬂiHI[!:IK IIPIIU]IIGTIC'TIIHK
10 KycrapHugn TansHAKH noliM 1.9%
1 KycTapuugs ¢ yuacTkaMy yRIAKHEHHBIX 0COKORO- 3.69
PATHOTPARHEIX JIYVTOR B NOHIKSHHAX pejiheda
JIyra — 50,22 %%
12 | OcTenueHHEIE pa3HOTPABHO-314K0BBIE Y3 10,55
13 | Pasnorpaprkie nyra 9.26
14 Pasnorpasisie ayra ¢ peigoil nopocisio 5.90
KYCTAPHHKOB
15 PasnoTpaBHO-HIAKOBLIC TYTA B COMETAHHH C 1238
) OCOKOBBIMH H TPARAHBIMKE GONOTAME
16 | Ocokono-TpocTHHKORLIC 3UTHRILIE TYTa 367
17 OCoR0BO-RaMBILIOBLIE 3a001049¢HHBE JIYVTa 847
J3aboaouennsie TeppuTopan U Goaora — 30,57 Y%
18 Tpassumie HojloTa ~KAITVCSE 0,36
19 | Topipansie GogoTa B HOHIECHHEX pesibeda 0.10
20 KoukapuukoBLIC YH4aC TR 11a OCYIICHHEX 2,71
ICPPM'IUPHXI
21 OCOKOBO-XBONIEREIE TPABAHEIE 3aD0104eHHBE 4,33
[EPPHTOPHH
2 TpocTHUKOBO-KAMEIIOBEIE 3POC/IH BAOIL WIHCTHIX 14,45
OeperoB NPOTOK 0 METKOBOIHI
Hﬂ,‘lﬂa’( PACTHTEIIRHOCTR B 3ARACTAIMIHE COpax u H.62
23 MENEOROILAX = COROKYITHOCTh ru:[pnl]m'mn H
rHAaToHTOB
Chaabosbipamaembie B Macmtabe — 1,96 %
24 ‘!_)B.C'L'II'IL‘J!!-]IUI."!'E; KOC H QOCCPLIKOE, HAMBIENRIX .18
DCPEroR
25 | PacTHHTEIEHOCTE NOJBOJHLIX DapoR 1,28
2% CrabosanepHoBAHHBIC CKIOHET PEIIKO € COCHOI .42
BHICOKHX TEPPAC M MX OCTAHIOR
27 Jeconocaiku 0,07
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f zOdzj Od&Hh OWlsdyr &, kOS¢ d cdHEesdsedyjf
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oL HJ2Mbse W ds, Isd &3 dzj 3 dzj jtsOMf O s tf O de
fnd esC s, §Ohdd d of kB¢ d.

10 BBdzj ] RIISBEBRB] 460 st sdzsedyj Me s
yomlis Hjdz stso 52 sB d&zOMIsd MeMisQoadzwe s HIBS
fteslsts§ : SteOMmMdzsw tlctso MG OW votesecsoa mE OwW
f tesls tsyjdy ofiglstats zo dzOy dzj dzd v, d otHdz 2 Mlss¢
o dzlz otzdndztso 52 R~ O OCIsj tG. 1 Olssfdzj dzedd d
mMftsmMeeMmMlsokzjls MotsBtHAdERE t©WOLosdlsds Hij o]
mMetse M j Mise . -if DA Sdagsds'tcjO o dasc O € & ) Gt deds OO dr
sSBtoOLsd3 dzO Odzdzt 9 Odz! dz" » R~ tStetsh 5 Hicj dad tolz |
Emlsts2 ydots?2 MlstckCIskztes?2 6 lsdetsh jdzedr € ¢
ftcj HMIsOo dzwIs! ddzlsjtejm Hdzw toj Ctoj Oyd sdzdzats G ¢

1 s di3dty GYwsHodyjddv oHdgddzOr{ o 46ROl g
ftesdmMrsHdls ddzlsd demdoe detsy tOMMte HisIstsyJ dzd J
Mmilsd. Clsts B d&zOMIs! LOdzdeodz" » dzzectse d BE
CodzZsOCIstsd3 ctelzdzlstsor n d o jtorndesMisde = ots
BOdzr | EZCdaztsdsd foftsRAfesiy Mt Mis e dzizts Isdz. |
mMstse M j Mlse O 1 Ists? Isj cted Iststed d ftcj HIIsOo dz
M tstcj czdzdtelzs h Iz Y4 dzdzts s+, sftse § dzdzts
Clezdzlstso " n 9 SH d Mss¢ O, ftod dzetsd dzts G ts
L Octew L dzoy h g iz 0o O3] .

SO dgw v fJtedWitd? dzOw L 5 dzO Hj dz' IsT
fsHoBBHd i3 BOttORd d StMOBRd ftoj HMisOo dzv j I
1 d3j Ists. 1 HJ M s odzgj hdzgj Bz CteO¥ HJdz' IsT (
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fitcjVseBdess Odd"Y (o6GLEOMSO) §ojteh dslh
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O o dzj dzdj tOBTSIST .
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ON HYDROPHYSICAL PROCESSES NEGATIVELY INFLUENCED
BY THE NOVOSIBIRSK RESERVOIR

SavkinV.M.
Institute for Water and Environmental Problems SB RAS

¢ dzdzts Is Ofyfifer j h O Is " jdzj dejsds@®lsd o dz" § f tsdzj HMMlse dVw,
1 soasfmMdBdicms G ts ot sHBRtOdzd dzd P O d Hdzd Isj dz' dz' a3
oSHBRABLW2Mlse j dzgdese s S s dzj MO | OdeBdz! h ¥ i OMd
sBl jJCIstso 1 Ctsdtsd3dSCd ftoj HMIs OoOMeOs d ff o 5 WBJifielij'c 5§ § to
Misdfjdd LOddzjdzdy OS99 OBtedd, sy mmr §sHIsSET dzj

Annotation. This paper presents the majaftereffectsof the creation andongterm
exploitation of the Novosibirsteservoir

[Mtse j dzdzts s d Lk teds® j tztzs 6 d BeditgfgfS sS¢ts o SH
fsud lsOded d ff cdHtesdiilsj stesdsedud Ms d B3q
oMY sdztsy j ded v, ots (Bizscetsds Htoj HESTtoj Hj dzw
ftosyj MmMtse o LBdz] otdkzdzcotsets B@steW tsdzdlssae j
O BHBROdd ZgOH O 5] 5 Istc 5 Eo|QUETHTZE COS & HEES G t
d L Of OH dztsG 5 zOf e ©o dzj dzd 2 . Vidzse dw tc Ol
oBHBROded dzdh j Mbkh jilse j dedes tcOL dzd YO Isfyw
yofmlswrn. | &Odetdjj cdzetCto sHds?2 MddBdki
His &, AsMisOodzw js SCdzs 88 % s fosHEBd dls
ptsdzdz M o 2tglfis@r "Mj 010 %, o tdd O 5 tsjs)Ets?
1%, dz@flstswh jj otejdky ftesyj Mg t©OLodlkdwW
ftoeswe ddzsm! o COsededpLisQyie ddzts@B tdifds.  sdzdz” 7 2
ftcdBtcj  dzr ~ slsd3j dzj 2 d sBtOL ts9 Odzd dz0
OCCbkBdvIsdodey 7 Wsteds. [HABOCES dO Bd hj:
fesHsdy Ojlsfw. 1 yjosd ftesyj i tstkh j dd:
sCOL ®dipiy j HAddlsjd drd, yid ks ftojHEMBO
ftescdatsL On Cslstste’ | HslstejBtso Odzd klstsydaj «
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Il fijtedtsH dted3Odz’ dzs?2 + CMf dzEOsOydd | B¢
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tcOL 3" 9 O. 1 to tflasvHyeY j dipdgts) gtz A tcOL 3" ez B jtcj G
o SHBRtOdzd d&zd " © o zOMmilsswh j j e | RV to dfigag dstic
BjtcjeBBoatt?2 d&dddd otHBY O d MmMisOeodzvw jls
MC stesMis®B tHflsjStafj teB j toj e s Mmded L d dzd M- M 13, C
mMkh jMiseotso Odzed v 9o ts HAE ~etdsidzdodzdf s 31 d2d, j2 G SH T
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