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Figure 4. Layout of geophysical profiles in areas of the Baipazinsky landslide
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Figure 5. Layout of geophysical profiles on the Baipazinsky landslide with their reference to drilled
wells
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Figure 7. Graphs of changes in elastic and electrical properties of soils
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Figure 8. Changes in the dynamic shear modulus (G) with depth along profile No. 4 (2¢)
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Figure 10. Seismogeological section along profile 6
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Figure 12. Geoelectric section along profile 6, upper part
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APPLICATION OF A COMPLEX OF ENGINEERING AND GEOPHYSICAL RESEARCH METHODS
ON THE BAIPAZINSKY LANDSLIDE

The use of geophysical methods is mandatory when studying landdlldesBaipazinsky landslide is a
historical one, cyclically blocking thediv of the Vakhsh RiverAfter the landslide in 2002, engineering seismic
and electrical exploration were carried out on the slope in ZR€iSmic exploration was carried out using a digital
portable stationElectrical exploration was carried out using &Rl equipment.Based on the results of the
completed work, geological and geophysical sections were constrlibedbtained materials are the second in the
regular geophysical monitoring of the landslide.

Keywords: landslide, borehole, geophysical mathpseismic exploration, electrical exploration, structure,
construction, section, filtration, activation.
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HJB -dzozdudj tlsjdydod dscts Y OSlktte®, tBEZfdiss dds
-slfklsmlsedj flsjdydOd dscts % OCktte®, BLEMdss dd

B
S-&zodzdydj §sdL dv,

S.ssimklsfilse dj s tdL dv.
[istH orfdd'jlkhv M dMfcd Lso0ddjd dajL Oodid
Clsste’ j] MBH YOl ksd $5 HoO §&OMMO, fGioj HilsOs dw ¢

) sdzsy g j WM eoi@Rils Msjfjd L O0sdhddshisd djH

slsted yOls j dMNdadpj yeujem slsmilsflsodjd ¥ O0Ckkstd d d&Bekzdud,]
COC twOLdsMis! 1ldn HobkD o) gy dzd Mz Bdde o s €20CE Bls § ¢
"steddese Oddj GYtddj?2. 17 Syl YadsyaHsly ddadr jL
fsdsy dlsj d dezy  Cwotetej dv yd® M S 6dudiesd H Jstsdoo:
oSLHj2Misad .

[Mdzser o OW ! dzD) O dz) ded MY ( f6OSIquj MSEeEts o
fodL dzOC s §qghklsmw i) Hizs h dds SBEOL B5d5 |

Npix
. _ Npix + Npix
W =log. Npix, 3)
Npix + Npix,
Npix
. Npix + Npix
W =log. Npix | (a);
Npix + Npix,

GHJ
Npix; = Nslclass
Npix, = Nslidei Nsiclass
Npixz = Nmapi Nslclass
Npixs = Nmapi Nslidei Nclass+ Nslclass
10 sOBdzdyd 1 ftjHMmMsOodzj dz@ dzj sBrBBHJA § L dzOyg
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v OBz YyPBrtsHdd § L dzOyjddw HEY ftHmyd lsO
Table 1 Required values for calculating weights
Nmap-SC s dzdswpjsi f S Mj dzj 2 o € Otsls
Nslide-C sdzd yj Mlsots §dCMmjdzj?2 M s sd. dv B o
Nclasss S sdzd yj misets § dCmjdzj2 o ¢ dzOMmMmj
Nsiclass € sdzd yj Mlsos § dSMjdzj?2 M s sdL dv d&3d

1 jMmo er ydmdvs smY MdjHkshdd SBEOL

W =In ((Npixa/ (Npixo+ Npix2))/ (Npixa/ (Npixs+Npixs))) (5);
= In ((Npixc*(Npix s+ Npixs))/ ((Npix;+Npix,) * Npixs))
W’ =In ((Npixz/ (Npixi+ Npixz))/ (Npixa/ (Npixs+ Npixs))) (6);

= In ((Npix2*(Npix s+ Npixs))/ ((Npixs+Npixz) * Npixs))
SstdzlstcOMisdesmis: or ygmdzw jIsmw Mz HEE P dd&3 BB ELOL t5A3:

ty =W - W ()

I sdzeyd deder § o dfMtser § L dzOyd dedv d dzls j Rastef GakeWaofgy )
Mo jAcGlS, cHj] fHftsdLotsHdlsMW Bl jHJdzjdedj oMmjr WOCItst
© odH] SOtk M tHdOSC s i3 {dtc ts fiplaftelEDodn IcpOjv dzd@" Cdgxfs Ol AL
Mstetsd s dz20 thdetse ] MEzdsdzdtcseo Odedw oL o jh jdeder 7 WOCIst
dzdL €52, MejHdzj 2, o' MEts?2 d tyjd or M2 eotMmfftcdc
fsLosdw jls dzj Ibtsdr ¥t d&tdd twisfiisd Odagts 0 g dedzr | L OC tsdzts
sftsdiLdgora wWodzjdzd?2 d fMmtsLHOIs! ddemistclzd3j dzls Hdzw Is |
ftedtesHdz d3d tdms Od3d, dzs d odLEZOdz dzs By dzdIs! fmls.
otsL dzd C dztse j ded® S sdzL dzj ? .

tJLBa@sr d mMdzj HES@ERAEIWC O d OdzOdzdL ¢4 s tetsfls to O dzf
BsHj dzdtctseo Odedw otsMmftedddBsydoetsimisd Isjtetedlststedd t0O2 ts5dzO
sftsdLdzyj 2 KBjstsHtsd o j MsdksMisd ftodL dzOS s ftoetso tsH d dzd !

10 fjtcotsds « SOde’y wBOdzdE pjues pdalsOtcd L Oyd tsdzdzts?2 § OtelsT
His yYydWtttseots?2 &sHjdzd tojd jWO, c(tusletOe’zj HEOdadE o dzj HOte j
B dzd ftetso jH j dg fsdzjor j dffmdzj Hiso Odad W : ofmj s tsdz
ojtedWdydtetseo Olizb | degetf stcf sflgj o7 7 EMmdzseadwih. ovtejlsd?2 I
WOoChktstetso fslsj dzyd Odz! des o dzdwse h dn 2O Wsttdddtotso Odz
CazOmMMdW dydtetso Odz 2O ddzlsj tceo Odz' dz § ¢ zOfmfyr , fts Gt

slstcdyOlsj dz' dz | C BB@OMIOdEsPE 'y j(sOBdZ. 2). Clsd 0L
syjddls: Mmsjtfjd oddwddw WOCktstetso diPldle jtetsW Is datsfils

b dzOdzdL o Msdksmisd ftodL dzOSC s  5COL Odz, yYbts dzOd B ts
OB dzv H O] v 0 ZH&HEANBEAD Ulsts fsHlse jteyHOj MY f tsdztsy
vCdztsder ) EZC dzsdetsds d3j dzgj 4 10A d Btsdzjj 50A f sdzizyd dzd
Ybsts 2SOLTr 90jls dzgO di3jdg' h iz o jtetswWisdesfls! oL dzgd § dgtso j d

1 OdBtsdzj § f t5Ho j taf jdEts Yy dglzifrpCr dztsdzr fp MJj o j tedzts?2
sts otcj 5w COC totso dzf jL Off ©a fAc J desfiflsiyff s d Y H j BIsdeMls
oMy tedd®yudoe tsfls d d&jsls ddLCdj L dOyjddy ojMte
B ¢ tetsC dzd B3OS d yd ME qudd dzdpfiztsdz@ WipddzOpddgdded § MC dzsdztse

O dZ2OdzdL tMOHSCtSe o Wwoddz daj dzdde 2 dez ff etsistcOdeMmlisoe §
sfitsdzLdy o" &3 wWodzjdedWw k. 1 tod dhbbGo tgd &OEzdyy QbHY t
LdzOyd dzdj o4 Msas.C dlrted daOsdeidgd wer i me " hj 900 d3d3/ GsH)
H 83.571.

Vd3jtoj dadzr | L dzOyjdedw MY jClstcOdz detse s kEMCtstcj dzdWw G to
ZzO tBOL tso Odzd j s sdzL dzj 2, ssecHO ¢CO¢C dzd L S dJ d
ftotslsdo sy tsdrteah deleizy d & .
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tcOMmis des s

b dz0 dzts & U dzts

s

N dlsj dzt dzts §

ysts ECOLT 90l dzO

LdzOyd dedw ddeH j MO
9 ©O2tdzy COMEOHO
o dzd W dzd |

Ctetej 2w ydq .

st ¢ dzts dz'

 befscwob §uidifidd 2

1 Cd

or M dd
2O tftd.dj sBteOL s Odzd | ,

oL 9 jt8tsfoo Oty dzV dCtsEsStc OL 59 O daed W
ftedL dzOG 59
Table 2 Results of weighing landslide formation factors using the weighting method of features

stekzlsdL &0 M6 s s o

s dzO

Npix1

Npix2

Npix3

Npix4

w

W

C

W
0-5 1474| 178871 357238 5602584 -1,99| 0,0536| -2,046
5-10 6236| 174109| 432324| 5527498 -0,74| 0,0401| -0,781
10-20 39216| 141129 1194383 4765439 0,08| -0,0215 0,103
20-30 61951| 118394| 1684440 4275382 0,2| -0,0887 0,284
3040 50861| 129484| 1543322 4416500 0,09| -0,0316 0,117
40-50 18146| 162199 617395| 5342427 -0,03| 0,0033| -0,032
>50 2461| 177884 130720 5829102 -0,47| 0,0084| -0,483

CCMmisLdydY mS bt dse

s ZOmMm NpixL | Npix2 | Npix3 | Npix4 wW* W Cu
[ 59 dzOW 3| 180342 74375| 5885447, -6,62| 0,0125| -6,633
449 J tcdzOW 21657| 158688 636739 5323083 0,12| -0,0149 0,132
g Jj o jottstinls syd4 18090| 162255| 607892 5351930, -0,02| 0,0019, -0,019
l sfls &5y dzOW 29117| 151228 759148| 5200674 0,24| -0,0398 0,277
SEtsmistsydzO| 33710| 146635 896083| 5063739 0,22| -0,044 0,262
S ) dzO W 24116| 156229| 794475| 5165347 0| -0,0005 0,004
Se® Of OH dzOW | 14166| 166179 703461| 5256361 -0,41| 0,0438/ -0,451
1 Of OH dzOW 18260| 162085| 769445| 5190377, -0,24 0,0315| -0,275
g 9 JtOf OH dzO| 21226| 159119| 718204| 5241618 -0,02| 0,0032| -0,027

1" Mk dz0" L Sdz0d dasmls !

s &zOfmfy Npix1 | Npix2 | Npix3 Npix4 W* W Cw
452-1000 19399| 160946/ 631369| 5328453 0,02| -0,0018 0,017
10061500 51034| 129311 1135566 4824256 0,4| -0,1213 0,517
15002000 60572| 119773| 1144773 4815049 0,56 -0,196 0,755
200062500 34725| 145620 887205| 5072617 0,26| -0,0527 0,31
2500:3000 12071| 168274 721318| 5238504 -0,59| 0,0597| -0,652
300-3500 2186| 178159| 661134| 5298688 -2,21| 0,1054| -2,319
35004000 358 | 17987 623566/ 5336256 -3,96| 0,1085| -4,073
40004500 0| 180345 144205, 5815617 0| 0,0245 0
45005196 0| 180345 10686| 5949136 0| 0,0018 0
4 C©eOd des] EmMS sk, ddj ¢k dls|

s dzO Npix1 | Npix2 | Npix3 Npix4 A W Cu
0.900.96 19625| 160281| 1063591| 4899707, -0,49| 0,0809| -0,573
0.961.002 66006| 113900 2479879 3483419 -0,13| 0,0805| -0,206
1.0021.04 94275| 85631| 2419828 3543470 0,26| -0,2219 0,478

PlsssmMW jtody | BMOHSJ d3ds/ C BH

s d&zOfmfy Npix1 | Npix2 | Npix3 Npix4 A W- Cu
341-400 0| 179841 44875 5923850 0| 0,0075| -0,008
400500 3791| 176050 183046/ 5785679 -0,37| 0,0098| -0,385

21

Bd&ZOGts edwW Isdz §
9 dzOy detsfrsodd J RO tcddX

L

L d

Bd

Is



500-600 18932| 160909| 386734| 5581991 0,49| -0,0442 0,53
600-700 80967 98874| 1726411| 4242314 0,44 | -0,2568 0,699
700-800 65363 114478| 1715292 4253433 0,23| -0,1129 0,348
800900 10136| 169705| 1116558 4852167 -1,2| 0,1491] -1,349
900-1000 652 | 179189| 683795 5284930 -3,45 0,118 -3,571
10001100 0| 179841 112014 5856711 0| 0,0189 0
Ul EgHEMS 2 JdzH S M o dzOy desmis g
s dzO Npix1 | Npix2 | Npix3 Npix4 A W- Cu
1,42,3 1| 180344 116| 7106704/ -1,08 0 -1,08
2,33,1 311| 180034 21003| 7085817| -0,539 0,001 -0,54
3,1-4 17585| 162760| 731065| 6375755 -0,054 0,006| -0,059
4-55 84351 95994| 3141360 3965460/ 0,057| -0,047 0,104
>5,5 78096| 102249, 3213276| 3893544 -0,043 0,034, -0,077
RdzH j S Sh dgsMmisd §BEBC O
s ZOmMm NpixL | Npix2 | Npix3 | Npix4 W W Cy
0-6 48541 | 131804 2325790, 4781029 -0,2| 0,0828| -0,278
6-12 6073| 174272 280714 6826105 -0,16 0,006| -0,166
12-18 10276| 170069| 390776| 6716043 0,04| -0,0021 0,038
1824 10263| 170082| 388000/ 6718819 0,04| -0,0024 0,044
24-30 8031| 172314 298253 6808566 0,06| -0,0027 0,062
>30 97160| 83185| 3423287 3683532 0,11 -0,1166 0,229
stcdoadL dzO MC dztsdzts o

NpixL | Npix2 | Npix3 | Npix4 wW* W Cu
l 56 dzlz Is O 89060 90846| 2863344 3099954 0,03| -0,029 0,06
{ s9 dzOw 6598| 173308| 308464| 5654834| -0,34| 0,0157 -0,36
IlrfEz¢ dzow 84687| 95219| 2788014| 3175284 0,01 -0,006 0,013

| Bted3Odzd L 59 Odzdz" 2 9 j 6 IsOy(dtsdzdzg 2

s d&zOfmfy Npix1 | Npix2 | Npix3 Npix4 A W- Cu
-0,39--0,27 5| 180354 2824| 5957064, -2,84| 0,0004| -2,839
-0,27--0,15 108 | 180251 30423| 5929465| -2,14| 0,0045| -2,147
-0,15--0,03 300| 180059| 667400| 5292488 -4,21| 0,1171| -4,327
-0,03 0,08 11469| 168890| 506275| 5453613 -0,29| 0,0231| -0,313
0,08-0,2 53348| 127011| 1277376| 4682512 0,32| -0,1095 0,432
0,2-0,31 50832| 129527 1399838 4560050 0,18| -0,0633 0,246
0,31-0,43 40788| 139571| 1192322 4767566 0,12| -0,0332 0,156
0,43 0,55 19604| 160755| 695099| 5264789 -0,07| 0,0089| -0,079
0,55- 0,67 3780| 176579| 176408| 5783480 -0,35| 0,0089| -0,354
0,67-0,79 125| 180234 11923| 5947965/ -1,06| 0,0013| -1,061

1 0detsdzr hzs MlsOsdmMisdyj MS k¥ Mo w L Odadatsls h tftd
Wstedzr tojdz jWO. (wmoder J d o' fECdzj MCdzsdzr B dZOH OB &

dto] HdMMSEO d B\ Shijdnls 52 CdzofmMm slsdkdyoOjlsmwy or M
ftsorh jdedets? tftdL dzj ots?2 OCIdodesfls: 8. s dzOMmMmr , d dzdz
fsdzeyddzd tlstedyOlsj dz' dz" J L dzgOyd dzd v .

tdLlzdz OIsr 9L9jhdoOdedw WOCIktstese ¢k dgzBBtEDL 5
COwls ftoj HMIsOo dzj dz¥@ dO tedmbkzdeSC § 2.
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Figure 2. Results of weighting procesirming factors in the form of maps (using the method of
weighting features)
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tdmedzs¢ 3. [tHjd eotmMfittdddydeotsmisd € oL dd ¢ dztse j dzo
1 onh, fomistets] dzdzBE MG st Fsdz® § (55
Figure 3. Model of susceptibility to landslides in the area of the cascade of hydroelectric power
plants on the Vakhsh River, constructed using the method of weighting of features
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1. fdlstsH o jMmMtdktsMmisd ftodL zOCBse §esH | @3sdzMmisted tot
fsmstetsj dagdd hisH jdzd HtesmistcOdemise j dedets?2 o sy tod d disyd o
l Oah ¢ otLddCdetso jdeds s sdzL dzj 2 . vls Odzets o dzj dgodzrdj 1
Csdzd yd Mlso j dedes syjdedls! odzdwdzedy SCOYHBGEEB WOCIBSLLO
slsdesdlsj dzi dglz® fMoztsy detsmls ¢ teOMmyy stso, B IstsH s ls dzd
ftoddzj dgv jIsfqw o Bi N HEROSHAS?2 fttOClsdC i, s sth O

2. ] teJ Llzdz! SOy Hteddsj dej dedWw o BiISsSHO 9 j MsBsSMmIS
BSHJ dz! otsMfcdddBydosmisd ¢ oL dzdC detso j dzds i tsdzL dg,

I mweodzj dets, ylsts std.dd ftjdBzhjmse j ddaBA f tcij2ig o
potsfmissydets?2 + CMY 5L d YyiRjOD,0 o) lsdesfh s S@H  123els®d dzj B B teV
5COLT 90ls OS] WOCktter, COC btftsettOWdyjmsd?
NDVI, O kOCYj SCStddyjmset OdBsmYi7tod Sdds pOH &tsks.d ®
sjtetedlststedd ) Bjde "dqii S desdzsdE, o' S setstedz j kYO
stedj dsOydd, O OS] Ltdr M ddL S22 o d&Oydshils: s d
¢ dzts dzdets Mls! € s tsdzL dzv 3.

JrRUu[L L QUL O

1. 102G jdesea . A. 1 dzdfw dedovi f Gste Eflyydfiddz M S dzs dzso dzO@ twOMY o
H ts dzd dz' tejCd 1jtcOoah Odz / r . A. 1 026 dztso Z. 6. A O
B M HEZdzOtcts H R0 Cde@flapy dEs ts 2 QtSdZ.WJTQJle{dd ¢l tetsBdzj 3" d day
CdHicdzse d @ SlE¢ JqeOiBfels stetsy H ) dzed?2 HsdzjLrdzr = dMEsf O o3
sjtctedlssted2 &, 3 figajw h yindedztsidzv8 Qe sy H Jj dzd W L Ofdzizy § dedzets G ts
sifddui MSdr &OEC, (o jmMhctd, OCOHj BICO R | dzi todz
[H dzr s d&3d eztiso iy @ 205z " DB 2 64 . 2-219.2 .

2. [ BHjddtesoa Odzgdy otMmMftcdddBdydessmisd ¢ ftsd.d'd 022 sdz0
d34lstSHO Odz0Odzd L O-Isq FidaBtddsEH 20 / [ge ¢. AO2L zdzdzsj 9, [ . A.
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THE WEIGHT OF EVIDENCE METHOD FOR LANDSLIDE SUSCEPTIBILITY MODELING FOR OF
THE TERRITORY OF HPP CASCADE REGION ON THE VAKHSH RIVER

This study presents an assessment of landslide susceptibility in the Vakhsh river cascadevaygiapo
region, which is one of the most strategically important energy areas in Tajikistan. The research employs the weig
of evidence statistical method integrated with geographic information systems to analyze lgmdekdierrain. A
landslide inentory map was combined with conditioning factors including slope gradient, aspect, elevation,
precipitation, topographic wetness index and stream power index. Statistical processing allowed for the calculatio
of positive and negative weight coefficientsflecting the relative contribution of each factor to slope instability.
Results indicate that slope angle, elevation, and aspect are the dominant morphometric parameters, whi
precipitation and lithology act as key triggers. Areas with slope gradient® ve 3 0A and el Bvat.i
3000 meters demonstrate the highest landslide density. The susceptibility map produced for the Vakhsh HF
cascade region delineates zones of very high, high, moderate, very low and low susceptibility. These fndings ar
practical significance for hazard prevention, safe construction and operation of hydropower facilities, and
sustainableland se pl anning in one of Tajikistandés most vit
of GIS-based probabilistimodels for hazard assessment in mountainous environments.

Keywords: landslide, spatial patterns, factors, coefficient, sediments, lithology, mogbhyom
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HISTORICAL -GENETIC EVOLUTION OF THE SEDIMENTARY BASIN AND PROSPECTS FOR
OIL AND GAS POTENTIAL OF CRETACEOUS DEPOSITS IN WESTERN FERGHANA
The article examines the historigggnetic evolution of the Western Ferghana sedimentary basmgduri
the Cretaceous period. Theoretical and met hodol ogi
with attention to its usage in domestic and international geological literature. Based on a comprehensive
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analysis of geological and geophysidaltta and deep drilling results, a morphogenetic description of anticline
folds within the northern, central, and southern structig@bnic zones is provided. Particular attention is given
to the genesis and morphology of anticline structures, theiirrdiee formation of hydrocarbon traps, and the
conditions for the distribution of lithologicakratigraphic and tectonically sealed reservoirs. The tectonic
framework of Western Ferghana is outlined, along with reconstructions of facies distributiositideql
environments, and the characteristics of oil andlgesing horizons. The study concludes with a discussion of
the patterns of prospective zone distribution and the need to revise exploration strategies in the region.
Keywords: Western Ferghan&retaceous deposits, sedimentary basin, tectonics, anticlines, hydrocarbon
potential, lithologicaistratigraphic traps.
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Fig. 4. The Bunidara River in its middle reaches
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Table 2. Catalogue of springs in the Bunidara catchment basin
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GEOMORPHOLOGICAL AND CLIMATIC FACTORS IN THE FORMATION OF THE BUNIDARA
RIVER, A RIGHT TRIBUTOR OF THE PYANDZH RIVER

This article examines the drainage basin of the Bunidara River, a tributary loppex Panj River
drainage system. It examines the structural features of the Bunidara River drainage basin, a right tributary of tf
Panj River, based on hydrological studi€se paper presents the results of a hydrological analysis, including a
study ofthe morphometric characteristics of the drainage basin, climatic conditions, precipitation, and snow
cover. Seasonal and interannual fluctuations in water runoff are examined, as well as river recharg
characteristics (rain, snow, and glacier) and se&seai@r level dynamics. Particular attention is paid to the
influence of climatic and landscageographic factors on runoff formation, water balance issues, water
resource assessment, the state of channel processes, and the risks associated withamd ditmals.
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4) ud mdazts § dzOfmisd ydetsmis d ;
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11) Ci WWdydd dzs f§ sted fmistsfmlisd ;

12) CtloOdgz dzsd3j sted yj MSd2 MtsMmMisOes Otj sdjlsted yj M

{ §tedHjdhdkdnltoRjodid y dsdnjshmse " d3  &§ By Higo j dzdzOV
9 zOY des s dzj MMser 7 ctkzdzstso -dusd3il dzv jsis 40 %e B dEB B &
Ctsdzj Bdzj sfpw -2t5196. 5 s ogdyuddzO L OadMmdls sls ¢ dzd BBO
Eidztse g2 &3j Misdetsfmisd. | tBd&OMswE M Bd hdB ¢ sdd
LOdzj 6 Odzd | i3 ®He &z dzlz® 5 2 fr) Ip dzj #Rfipe) " - s BY e  o(" 1 6j
df y dzj ¢ s ff toj H j dzQuwif.eliteafitdsudipy dzts s d

l dzOy dzsfls! BlssBteOdzdzr » tBKOL Yytse ko j dzdyde 04 sy
cCteOWMdgS vOBAEZdYO L d2Oyj dzd?2 o dzOy desfisd (lsOBdz. 1) ¢

vOBdzdyu@tctzOdz s toj H J dzj dzd Vv oGtz ddisgdels- iz deyj sty e’ s y
CodiBf dzj € MO L Of OHdzes?2 yYOMmliIsd ¢ tstcosHifs o "lzds GdggBlg ts H =)
Table 1. Log of moisture content determination of loess soils of the Upper Quaternary complex
of the western part of Dushanbe (microdistrict 82) using the aight method

[ MisjMmise j dzdzOW o d&zOy dzsfmls! , We
- tBted | dzkzB d dzO [ OMMO o dzOy dgts| [ OMMO Mk 6l We, %
1 0,5 27,88 25,66 8,7
2 1 30,42 26,72 13,8
3 1,5 31,14 26,59 17,1
4 2 21,11 17,75 18,9
5 2,5 18,05 15,11 19,5
6 3 18,1 14,96 21,0
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JteOVdsE 1. L twOWdS dL d3gj dzj dzdw o dzOy detsfilsd f
Graph 1. Graph of changes in humidity with depth
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B zO BitejHJjdzj dzZO Hdzw ofMjr BBGORZYRSS %. [ P € delry p dag
d cwoWds d¢ic@df dde'd o(j HJ dz" dzd y J .

OB dzd y@tc2zOdz s tcj HY dzj dedwV o dzOY desisd ded >y dzj e 5
Table 2. Log of determination of moisture content of the lower plastic limit

] Oy desMmils! dedy daj 665 o) HJ O § &zOmis d
" sB®k( | ZzBJdZO ©|] OMMO o d&zOy dz§ | OMMO & & Astzd Wp, %

1 0,5 3,6 2,96 21,6

2 1 2,58 2,12 217

3 15 3,23 2,64 22,3

4 2 6,4 5,29 21,0

5 2,5 6,01 5,05 19,0

6 3 3,15 2,64 19,3

JteOWdse 2. JwOWdS dL d3j dzgj dzedwWw o dzOy dats iep] dgd > dizjiz @ tH dAf
Graph 2. Graph of change in masture content of the lower plastic limit (Wp) with depth
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BT 2O G tcj Hj dzj dzO

ofMmj n

8 J ton dZ&iZGIS ¥ .1 J20p dEd MisdzO fg I§ dog didg iy lsd § 6§
H w

sBtcOL-35p8 [ dgOJ ¢ tsdzd g §

3) d GcwOWd% tePuddff dfjtarder n(j dz' dzd 3 J .
v OB dzd.y @Oz sftej HY dzj dzdV o dzOY detsfylsd o j ten dzj G &
Table 3. Log of determination of moisture content of the upper plastic limit
] dzOy detsfls! o jtndzj G 6 Hj &ZO § dzOflsd
T tsBte|| ZEBd O [ OMM @G dasdkz@ ¢ [ OMMO Mkatscts| W,%
1 0,5 35,45 27,11 30,8
2 1 26,51 20,12 31,8
3 1,5 30,2 23,35 29,3
4 2 33,83 25,83 31,0
5 25 26,82 20,59 30,3
6 3 30,68 23,82 28,8
LteoOWds 3. L wOWdS dL dj dzgj dedv o dzOy dzts Wy og) dethede]j dat:

Graph 3. Graph of change in moisture content of the upper plastic limit (WI) with depth
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Btsdzr hj &g &z6drmr WtOCyd?2, Isj 3 ydmdzs f dz@tls d Y czBmls
HOdzdz" = tSBWEOL Yytses. [Gf5 L dzOyJ detfwOMJsOB tzd o 4 J dz' G tzD
s OB dzd U@ tcdzOdz sftcj HYy dzj dzdv yYydmdzO f dzOMmiIs( -
Table 4. Journal of determination of plasticity number

vydmds § &zOMmlsdydsmisd ctlzdls O, |

T sB e | dzzB d de@® Osls | WL % [ Wp, % | Ip [ 1 OL o Odad j  t5-201]

1 0,5 308 | 216 | 92| wkedddsS djcC d

2 1 31,8 | 21,7 [ 101| wbkedddss dj cSd

3 1,5 293 | 223 | 70| wkedddsS dzj ¢S d

4 2 31,0 21 | 100] s dzddetsS dzj ¢S d

5 2,5 303 | 19 [113] wkedddss dj e d

6 3 288 | 193 | 95 | ukzcdzddzsC dzj ¢S d
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LeOWdSe 4. LwOWdSE dLd3j dzj dg v U fiaiz® d flaz@ M ls d
Graph 4. Graph of change in plasticity index (Ip) with depth
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1 5COL O] &2 .I5E@QEsd Isj Sy Mls i sdistsdels j o 1 @
o Oy desfisd. [dz BT &z wOMMudsOd Hd&" ofi 40sBmOL Ot
1 2OYd dzdv § 5C OL Ols pdgv dls ety idi§ls of @@L disjcdzp gedi ' dzl  dzq

vO0OBdzdy@QtetzOdz sftej Hj dzj dgdWw  sC OL Olsj dzw s €
Table 5. Journal of determination of the flow rate index

] 5COL 06 & bjSbkyj mMbq cCLbkdbo,
) dziz B s dz s i dzyd w
5660l s Btg We, % | Wp, % Ip IL ° 2@&)(?20141 Hd
1 05 87 216 92 1,40 5o jtEH OW
2 1.0 138 21.7 101 | -0.78 5o jtEHOW
3 15 17.1 22.3 70 0.74 5o j GH OW
4 2.0 18.9 21 100 | 021 5o jlGHOW
5 25 195 19 113 | 004 I sk 5o j 6 H G
6 3.0 21.0 193 95 018 l sz lso j G H G

LeOfwWds 5. | 6OWdEE od O] dz) ' Mz ¢ jdiiyls df dzts 2
Graph 5. Graph of change in the yield index (IL) with depth
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] 5C OL @lgjjSdzyj Misd kOS] EkojddydeOjlsmw f & dzkzs
fodzzlse jtoHts?2. 1todyddets?2 sy jls wodzwlils! fqw ko j dzd uy
frdjoOkrn d cdzdddmlsr 2 yOmisdy.

] dzsls dz8 figis' s dzs fls ! sBtOL ytse € tsdzf.s dzj jls Mev,j dadsd afldig2h
sls o dzOy dzsmisd, o drLeojMmilsdets? Mmilsjtfjded wodzwjlsmw o]
qd3sd dIs d3jde' "jj LdOudddi ¢t MtcOoudsjjdaddyd ted jc z ¢z
sBtoOL Yytseo M cdzkze ddes?2 L Odzjceteaidds @& dg i He ddBQ glad g jo

v OB izd yU@EEOdz sftej HY dzj ded VvV f dzslsdetsisd cGtelzdzls © f
Table 6. Journal of soil density determination using the cutting ring method

[Bi ja& ¢ { O
- |y dksd I sl éggzjdw &Oadzf.étggjdgsdzll 1 dzts Is dts
5B 6O o3 Ctsdz y o ds sBi jds|" Glolzdzld G tolz dzls &
ok @’ G
h r % % g } = Qv
1 0,5 3,5 3,57 140,07 80,87 294,3 1,52
2 1 3,5 3,57 140,07 80,87 312,42 1,65
3 1,5 3,5 3,57 140,07 80,87 312,89 1,66
4 2 3,5 3,57 140,07 80,87 320,65 1,71
5 2,5 3,5 3,57 140,07 80,87 324,1 1,74
6 3 3,5 3,57 140,07 80,87 331,12 1,79
JoOwWds 6. JtwOVWdS dL o3 dzgj dedw f dztslsdzsiyls d
Graph 6. Graph of density change with depth
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LO Mydls koj dzduyd ddw o dOy dsmisd  Edjdz hjddvw {st

JrRurt dvul ¢

1.1 {ev 1R2%B.36) tclzdzlsr . [ dIstsHT OB StcOIststcdztsets s tej HJ dzj
BISCtesOCte] COIsfzse su B OB O &Y thicds, 197 9.

21 Juu 250108BEzdasT . s &zOHMd:W d[C1OCuysdu?, 8 2fip.1 3 .

3 1Jvu 2086. | clzdzls" . [ JIstSHT ZzOB stcOlsstcdzse s HHf.tej HJ
HlsOdzH Otels d dgitIse dfy. 2015 .
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4 1 ckedelsso jHided) /| vwesWdhtse 1. uv., sttesdzjs 1. ¢., 1L
S.s8., 1dOdzedwtse . a. no6EsH tgjimH.. , 1 Ty .6 juctOmisdsdgtg ofO .H B9 O ¢
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GRAIN SIZE DISTRIBUTION OF DEPOSITS FORMED UNDER THE INFLUENCE OF SAND AND
DUST STORMS IN THE UPPER QUATERNARY COMPLEX OF DUSHANBE CITY

Determining the grainize distribution is a critical component of laboratory research during engineering
geological investigations. It largely influences the physical, physhemical, and physiemechanical
properties of sedimentary rocks, which are often the foundatiortrimtéres and the subject of study in the
process of such investigationBhere are numerous classifications of soils, each with its own purposes and
objectives. Every classification is based on a key characteristic used for categorization. For engineerin
purposes, the Russian Federation uses a classification system regulated by the national standard GOST 251
2011. In Tajikistan, according to the Ministry of Transport of the Republic of Tajikistan, this same standard is
also applied.This standard provies two distinct approaches to the classification of disperseddffaieed)
deposits for engineering purpose®r cohesive and neocohesive soils. Cohesive soils are typically classified
based on their plasticity index and liquidity index. This is du¢he close correlation between many of the
properties of such deposits (especially stremgthted properties) and their plasticity index in combination with
consistencyln engineering practice, the grain size distribution of cohesive soils is ofterepwted and is
determined only in specific casesfor example, when undivided soil masses are encountered during
investigations, or when such data are necessary for making decisions related to construction technologies

Keywords: loess deposits, comgtien, soil density, increase in sample density with depth, integral
curve of grain size distribution
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Fig. 1. Fluctuations in the water level (H, mi in marks) of the Kairakkum reservoir
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tdm. 2. 10ddzd stedyd M oOw Ctdo OW s0O2t0C ¢ Ed3
Fig.2. Bathymetric curve of the Kairakkum reservoir
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ftocsGtcj o oBHAS2 &OMMr. | Ctsdyd dsdv dHYIs d&j Hd
dz0 00,1%, O f sis2Bulz adzOH jldz' . | SHiso SRis HREYHA3As j fighif jj Hejlslt
Isj i3 j 6Okt oBLHERO, slsdAS5HHOWen i dsds? -B3,650 defil &R 2, d
1,7-48a tfj dz ¢ -2P°udz@ dEssB M. 3) . sOC odHdzs, o L dd3dzj
orhj, yYyjdd esLHEZRO.

[ dzv  tstcc OdzdsiLdstises | dgB & O dzOdBtsdz h jjJ L dzOyJ dzd 4
OotsH' . tOLddYyO IsjkfjteOlskztcr oBH'™ ftso jtorn detsfyilsds =
l jfmdes? o fjtedtsH BTN Mstes@fste jfdetyctcj® O d detisei+#f ® dz'dRO td
dzOB dz¥ HOJ Isfw  CWc OfstE sy ®¥ d3ffj dzdz@Is W d S Oydw . 1 jBtsdz h C
ZO o jtendetsisd d dz0 cdzzsddzsj 18 e3j BOmy RGHWHBOOL €
g d o s dzj 48981 KOs {50 MsteOdW¥dSoOoydw dzj
o fdzj HMiso dgo @ dede? .d3j

5. lteLtcOyUdsMEO2 BBECEBMSsd oSHERteOdzd dzd M j 1 t
Msjfjdd LOadMmdl s CsddyjMmlse® eLojMmMi2 d o i &
sCOL" 908Is odzdwdedy d o jlstesor j Wodzj dedWM.tctsl tet®jydisd
otsH' O dBj zStsotH! j-1 WBsH@GEls H OhBHUz] silss S5 sEBHE ¢
o jdzdyde Ojlsmw sls o jtentseos w ¢ fditslsddzgj otHTESA tcOd
ftosL tOYdesisd s 021 0CCEBME ] o SHUSE LctOOAd dizdds fzf| 5 1B gels
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¢ tcOQodgddzdz” d@3 o BHtShntcOdzgd dzd M O3 wtej H ddj R Iz tahjLCipl, 5 d3kzts
sECksekd MCtsBkz otHEBR O] dzd " Ods.

l ojtrtsol | otHEGSAtcOddddh O otHO fosuylgtohj agels
Coslstster 2 fsMmisd § § dedets -6 G dglz dzts § B JgetzlsE @iz fiasd O ks Is d dzdzts
hCOdzg Atsdzj dzwvjy Yo j SIV-YItHdyj-wal.j Isfw sl

l ojtortto! j o tHO- t8Gdd e disdzd yj Mlso © oL o jMmj?2
Bzlsdztsmls! otsH" o d¥ dzl 709 &8/ dz, -AI16Bls difcld dzi © Hldatst s !
otsHr, Mtlse jlsMise j dzdet9,31 B0 dzBJ Btg Mdets?2 dzdL € 52

J dzd y dzj 2 yOfmlsd oBHBRteOdzddzd M O, GHj tfMjHOs I
L dzOydlsj dz! dets dedy 42, 38, d8 dz$965908 8gscs/.dz. 1 tetsL e Oydetsfls
EyOMmlsSj fBsB-MOPIs iR

tdm. 3. wtejHdz A3 MW ydzOWw Isj B j cOlskztcO o jten dzsfis d
Fig. 3. Average monthly water surface temperature of the Kairakkum Reservoir
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6. JAfdidgdsyd MCd2 Qajtspoddd. tejydd3 d Mmtsdzj eats2 MmsMlsO
9SHESR teOded dzd M O qwagg wisfgy | L @l BOEjted OkzOd, MtsBte
Mg j yd Odzd Mls © d3q e Hdgj OL OMEBets ddhisdlils Jteted
UtGdeZJquE@JSCBtdel‘E dMmilstsyded ¢ tso .

Il dedzj d BSCkwetj 1988 ¢¢. dzOfMmr h j dedesfmls: o tSHT
sBteOds? LOsdMmd®shmisd ©ls Isj ki jtOkzter o7, Pu | ds
Ctsdzyj dzglsteOydw tcOflso stey dzdetse s € d Mkzs4c Hag®[ Cudsdsj B
74-83, 1% dzOfr h jdedw. [Mjder ftod Mdefdp.Pezd thtsls gy Otz
tcOflse Soy dzdzts @ ts quwﬁm@HQJQﬁgummmwamm dz®@fyr0h j dzd w .

dSIsdo dzOW toj OCYydw ofsHT i s8-8, 1 o) tof faktyigdz o d
sfmj d@ 86 dz0O f(tso j ton dztsfisd SISHr B' dzts dzd v d , Y a3z dzj k
SBh jEts MBHjY Odd” dJGdtse o otH] d IsjdfjteOkis
fs5COLOIjdz o otHEGARtOd]d]-NF HLBRtsHddEhY o ftoj Hj zO

[ ddzj tOdzdL Oydw ofH' sO021OCCEBMSBEE otSHSA teOdzd
cOL dzd ydzr 7 kEyoOfmlseOn ls 776 Hts 909 R/ & (4§ tcdds
(1989), MicjHdz Bdetsetsdzj Isdzv W dBddej tOdzd L OygdWw-18ASH '™ S
G6. B'dO 1062,5 Bs/ d, O dOdetd hd2 jy odbbtddt

Be/ dz. | dBhscsosHd j CSH' BJdz tOdkdL Oydw osH'T fdz
710i 1240 |G/ dz. JSHO sO020CCEEBMSBEE OFHHEH 6 @ded iz ©
dsteds”™ 11 s, it jddets s MisH jtey Odeds Mkdzr W Olsse (1
Msdzj 2, COC ftcOoddskOFsd yoOjlsmw o % jotOdy
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RMMssydzd S sd3 fsor n jdedes?2 Bddzj eOdzdL Oydd Hdzw s O2
4’ GHOt! W, CHEcfdONls sigildsd ) ~dsfCtser' n §sdj?2 d
fss¢d. 1t HOddz &5 1.J. 10ObddzO (1982), ddzj teOd
B/ dz, o tMisOd dtsj otcjB" EB8HVPOBELd B OzOM:! o {ftcj

J A j dzls tc Odz' dzts 2 dbLdd shdsordz ) ffustdsiiggios d B 9 dzy g3 ls
sLw2flse s, CkzOo dz" ds tsBtOL tsd3 dqtedc Oydw. s Oyd Mise
ddzj eOdzdL Oydd. 1 jLotejHds?2 HEY ©OMISjdd?2 Mudlsoj
, 5 €/ dz. 1 d&zv fsye M B dddwR] eVod LID@\yd jos HH ts fHEsM
Otcls' dzgj dzS s, 1982) .

7. Jteg@dBtsd hjj 1 CtdsedymMittsy L dOyjdd HAEY
gL sz yd MSdy Moats2Mlseo O ctokdalstsea.  OMYtej HJ dzj dzd
sd3 yud mdzi BOC jefisdztts sfgg Was®dO, MisMsMisCoasd d MistekzCIs
ofmMiste] Yyos smw o thdsdtfesRo dy@ Fdqd Ookdzgtzd ] (s kzts

J SsO2tOCCEdBMEtd otHSRtOddddhj o fjtedH dzO
fMtsn tc Oded dzd My dzD5 G dplz eodd)dilztziz0 d o H § dzsls d dzdes a3 |
Mseo stcO) . Clsts Mmjter j ddzr, BBSGOI" j tcOfmilsdIs-Bdzdslzr c
ofMmMistej Yyos smw - dzBdzteifdgdal j d dzr teOL dzd Yydets?2 Istsdzh d dz" .
ftedosHdIsMw Maj BO ¢ tcO dzcP 2l € tiz jdzMmiC dsicdad o dH dsE-dplOmiae
Cdzd dzd Mlsr 7 ctekdzlsORr 13 MmMlsotste, o d&jMisOF or asHO ¢
MdzOBts. [ BYJ] otHBAttOdddzdh O eorhj 13 Mkkotstc® HE o
34 B o Ghdse dzsds L Ofg s szOGAS s &3 dzss 2 S s dzfyd fil
tej CO.

[B tBIY®BOR oLojhjddr 7 dOdesises s0O2©0OCS EBNEC K
s OB dz. 13 o Htoddztsy j dedd. 1ts HOdzdzr @3 s O2t10OC ¢ Ed3m
ZOMtsMse 5 to. ©' toH O Wi 21 LM teifstf csB87 ¢EdH.Y MtsMmlis
609,2 Is. 5 1973 ¢. MiejHdzj EsHBot2 fodlstss dzOdzt
1 0tc" dz vtsClssebkdz MEB2 f dzslsddes? ftcdrtsH oL o jh jdade
MsC tcOls d dzipw Hisdzj 23 0f sWias/off.dz” 1 HissC O dzZOdesMmtso L OF
oBHBRtOddddh jd. [ JjdSdji WOt 0hddodL akdy) j dedsls sdsj j
Gtolzdzls O 7 2 %, -lZAdztfjsvelstdijevts oH, 5 B18dzj | S tekzf dz" j tsfMj H OB I

stetsdzd oLojh jdedegr » dOEHEBo 4" Bz i3dr ot j d3j
LOddzjdedj oBHBSRtcOdddzdh © dqHYIs sOCYj] L O Myl ©OL
sBter adMmMstsdiiz OO s tdzfets § jtoj W istcd3dd tetso Odad W
sded dzgj sHdestotsH dzr @ f J ff 626 2 4y O Wk dg df jdoFv jtdOhils ddsdg dz' dz
Is. H. 10 Mmydls tcOL 3 90 (d tcOL tolzh j dzd W BJjtcjGetso
o j dzd yd dzoG M2680 Retse SRHH AR §E G H' ) sBh d2 tsBI
4" tHOW! j199B6cc. MsiisOd ddy Ll 3dedbn, 0L Q@edz. dzddg d3j ¥ |
sBl jd3 oaLO "N Odeder » dz2Odestse 441, 6, wBi jd3 odzj € tsd3'
8 d3d2dz o3

: I fqh Ow o tSH dzOW tePigisdilsj dz’ fips s’ . 9o SHtsh tcOdz
G'J'[SG"[Gqu'lLJfr]CISQ L tsdzy o Mjjcdzd®d] odi) Ly dgdz'L O Windslstts\pj d<e
dztso ' R o SHdz" ~ MsMmisOo s d Wdbtdkomfmr BOCtetsW dlIs
stezdtcso Odzgdw COyjmsoO® oasHT COC BIGWJddz Ister .

[OCtkYWdlkr dcwOslk Bd ks tsd o ydLdd ¢dH
ftoj CteOMmdy df midvlssHfdsscdr WdksWdd d 7 Ystd d&dyd
zZOmj S sd3" » (Y ESE SO, Msted CSsL d Is. H. ) . 1 HJ M! st G C
mMotsdrmr otOGtSO.

] MtmlsOej or fMhj2 otHds?2 ©OMdlj d dshisd s O2t
T BYtjHjdzjds 15 osdHtse. [ OmMMser &3 Mtej Hd
5L L C Typhgangsstifolial. ( , Istetsfls dzd ¢ PlsagmiGispmmynididae.)?  (
r ts LSCinpuacastrigL).
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R L Bw et 2 fsctelzy v dzdats 2 tg O s of dzY izl fopts ) IstadH | TURI® )y t
(PotamogetorucensL. ) Ckztow€pay 2d ( Ptcj B jpamtjmatisy ,2 G(tPtej y L j d3dats
(PolygonumamphybiumL. ) d Htc.-d3 (dszdO R WM o . L Otetsmdzd Istetsls
L Odzd &30 dzd f sulsd 20% fdzsh BEsd My By ORtcQda dzhiy® Is L ¢
Csdayj delstcOydd BtecOddyjmMédrs ojh jMmlses  dzsh OH! L OO
Yyomlsd oHBAteOdzd dzd O Betesdi3de § tFolztsdy,O HY S lelfg te2€ jis o s HAJ |
L OttOMisOdzd, o dzOMistsiitzf] et MBOBYY GHFcsicB®BES [ icls O

)| 9jtenantsol § otsHBRtcOdzd dzdh O B tsdzj § 810 c¢O L j d3d
LOteOMlsOdzgd W tslsykzyHjdzr s oatHBRteOdddadh O d f tHGC dz
ZzOMmistsw h j j o tcj dgw ftesd SIsdtelzj.Ismw O tsls lHYy Kz dzadij O J Y
B ZEBosHdE » EZyOmisStse otsHtSAtOdzd dzd M O.

J i sddizOdzt dzs HEBH EMisd d3g" 2 f stets@ L Ot OMis-D) Wts fiiddsd
f dzsh OHd oBHBY BO (JIVsdhdosodnCOWtgH AOTH ) . lted L OtOMm
dzts te d3’ Oolstster i toff HAEO'G O UIsB rols pdzlzs W JdIssdzOMmiz. 1 s
V.R. [kttlsOLOjoa O (1985), LOfOMmr Iktsd ¢t IstesMmisdzd ¢
O tHjMmIstse 50 Isrfm.Is. YOMmls: 182 Wds®BZOMMr JyJcet
sBh d2 € tchzdgfodaftedy, sy M L olstcsW Jqieso Odzgdw o SH Y o

9. ANdistsf zbte IssazdzdWw dzd j d3 Odzlstetstf 56 J dzdztsG s o tSL ¢
CdHtesdZted yd MEBEes tiddO0 o MstekClikztey + CtsMmdmis] o
otsHEY &0 ftesdL B8h dzd L O3 Isdzr 4§ dL d3d telad @atfef . dzj fisC thnde O sl
MlsOdz adHtsoas?2 MMisOe d HRJdddteze hdj odHT Wdlstst
f 5C 0L Olsj dzd . ) mMewL d M -Brolgtsiad unj dedf j i3] s @ 8 dtso W 2
szr]q’dzq’dchﬁ]J ftetsyd mMmr LoltetsW d € Oyd do Oalzd W ts Y sdgR. tc OK € i g
HertcOdzd dzdh O W sted3sdtetso Odedy Wdltsf dzOdzS IstsdzO d W (I
o . ddzHted J @ MC 52- ddj IsWA T)ts. 1] tefigldB9 DD ca 198 & imdzj H
L sB dzts 9 dzj dz" .
Il MemMisOej Wdbbof zOdS stsdzBo dzj dzOMBBON pdHBEB] BW Iz
CMMsdzso : -7 t5 dztsiIONpldT Bis o i diz]j 08 1=, ff  te ts-8( Is 8 99’ Grdzj dzts o '

Lyfti2 @z ~rrRL BBMN jets ydmdzO oasduHtse 45% MtsmisOo dzw

28% HJ Ols sdgtgjodrjjdy.j dadpbdzjjp calag H stetsmdzd, 5 MicOo dzj dz
MisOdzd BBHzZj j ©OL detstsBteOL dz d3d d Bdese syd mdzj dzdz” d3qd ,
Bdtsejdzedzr » d ®tcOdzedyjmédmas ojh jMmlse o oBHBY d¢gj . 1 (
Binuclearia lauterbornii (Schmdle) (Pr. Lavr) d odHT'cystsBH DIstftots g Bk3d Miss L
ftcj HiNlsOo dIsj dzqd HJObtdise r A fnCycletélaz datnth to Bt )" Iqutiz.g o dt
Stephanodiscus astradah¢.) Crun, SynedraacusKutz. O 9 dzj ¢ tMelssiedgrpnulgEsH ™ d
Ralfs Ehr. Hust jrR' 9 O taujg@stisdim&O. Mull.) Hust

[Bhddi3d Hdzw MtejHdzj OL JOIMECdr oBHBREOdR &M WwWo dz
Synodraaacus Cyclotella meneghiniana  #ient hardndinella Dinobryon divergens Pediastrum
duplex Oscillatiriatenibs O. planctaica

[ Jstsd3 e0odizdgjs] 98D 8FG. ofjtcor j LO ofry OfF®Hdets i f
Zyomils¢ j OBHBRtOdd &zd M © dzOB dz¥ H O dzts fiy+ cyeojlsjdzd g &
HJ Ol diis?2 dMddasimgpandie®d  § d tots ¥ypidensrass? C

Il Ctsdzdyj Mo Jrdgf VB s dzOdzC IstsdzO o Y smdzj Hdzdj Gt
gL d3j dzj dzed v, ydmdzj dzdesils: d BIsBOMMO jets ke j ddyd
Csdzdyi Msoats W dlssf FOEGIss dzQ salz] 8 D&zBff!, 3 9 difzidzj B O 4 dz
G/3.q3ogfr]qd3jzlsj3sq’WdzOszIstsdzO slsdzi yodzmw o ftodf dztsls d dzdz" -
1316) . 1 OB dz8 HJ dzd W, ftesojHjdzdzr | o ftodt-dz8B @ dzczts?.
f ¢ 0L Odzd , Yylsts dz0 1 Issdz EZyomls€Cj otHtSAtOddddh O fMi
W dls st dzOdzis iz Qlo2d del§uzd:. 1 S dz. / -, 78, BefdE) it j2n dBj 2 & dziz B
g j M sisHisteisfndzc;QthQCBadz!dean{‘lquOHdzdzf' ftsL otsdzv ¥ Is
(sdlsOje, 1984) slsdzgj Mlsd sO02©OCCEBIMEtS] otHBR teOdzd ¢
Is. PAA-BPL slstesW dzr 3.
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10 | 5T &ZOdSOORURS C L BMC s5ds o sHEBRtOddddh j L 56
fittdH jc5 WYsthkdB8BOOM®E", ¢o 619 Hafdsj dz dzdCBo 52
fijttjter 90190 10B.7, Mbotej B dedatsj Mhbze™ @&d §f L k& 13 ¢za
stsdHbkte (Blyyld j HOdd j 1995 ¢.) 1 1ld GGH' ¢
oO0tdjlsjl, dL dedn: § zOdSlstsdz 1 toj d dfitczjnftslos jostfdzsh o

tcOMYf tsMistc Odzy dzdz” d3d W tstc 3O 3] . 1 Od B tsfilpj Gatizitds@iz ] dpts SeB tic]
dzj MSCsdz? €ts BjHAzj g tsfyj dz ©. J j et MmtsilsOPagphniee ¥ H |
longispina Bosmina longirostris dzjs I8y dz fzdagphanaSbmabrachyurum Diaptomus branci
sy j dedefn J dz@glgps vicinus HehatramiraPolyarthravulgais. s tsdzd yJ s e j dzdzr j
Lot ZOdeS Istsdz®, o M Hdzej &3 5 o SHEOR BB, Iso° L @i @fd;
0, 58Cc/ddf sk-d{ g gz HisMisd e Ow yd fidzj’dedzts thts €O fRisO OB,
OQoclkMmisj Ctsdzduj fMlse tsdzd Lsdst edzOfiaRds)sOEEZS 5 ferafs Q5 @ s d&g3® fiph) |
G LR | Mmisigdyvwestdg) Glsd3j yOdzOfP 0 dawop¥f wfnifs HEBOMM]
LOIjd3 hdzs dgj 2C dztsdedetsy Mmdzad ) J dadj ydmdzj dedesmilsd d
L] dzOdzS s 5 dzO | e B™ ded fiy!. y K sdgOMhO dd, 58 &/ o3

44 L Sdadz | dL o34 dzj ded W L st dzOdzC Is 5 dzO: ) 1989
ud fdzj dedztsfyls! Hishisd g OdiP sldSSIGOS fifie®  d2Q B3 clz'dfs O B '
sr . I e ER®OMME s8Qzis d/ddz0di3d S0 ydimdzj ddshlsd d
sBEMmMdzceo dzj d&zZ0 ©OL o dIsdj d3 o j HEN R DaphiglddgspinadBsmina st
longirostris Diaphanasomabrachyurum plancnapriodonta 1ts OCoO0OItstedd ofs
Btsdzr hdj §tsCOL @bgddzd wdfisdziodgdgs L st zOdzC IstsdzO tsis o2
Mo steso. uvOC, o Ctdzyj 19896. 9o yYjdelsteOdzt dgs?2 yYC_C
1CL? OBsdskCNMPdOEdL ctt@ o dlsdv L s zOdz stsdz0
dmmdzj HdB Oelz dtzj dz' ded S sots?2 (1963), odHtats?2 MMmlsOs
BdsROMMO oL tecddddOCO0.1990 ¢. o 3

131 r3. vO0Cddz tsBtOL 53, orwodzj dzO L OC tsdetsd3z] te
BOCtosL ssB j dzZlstsMO L O dRdesesdzj sdzd?2 @ sy cFctwOma
gL o3j dzgj dzgd v BOCtetsL stsB j dzZlstsMO ftesdMmMratsHdl  sH o dzd
Jdzd dBsckzls EMitsttdls! Mvw s dGjtej dOCBH dzj dzdwv tstcE O
WeMW stcO, Yybsts MoftecsosyHO] Ismw o J dofswp) dad g3 tEzdzdms il
HilbtcdIlss¥ Octso (sdzdetsmaj Is d dzd yd dzts € nctsdzsd3d H
BOC totsL stsB j dzZlstsMO o tSHESR tcOdzd dzd P § dz0 = whtschizdts iy ¢ d dz@
slsfkzlslso so Odzd, O BIdtsROMMO hdetsnjl Y ddaBdsS
GsHOR Ctdzyj dzgsteOyYdw dzdlstcOlsdesets OL sISO o s0O210OCEC
90-A GtSHO~R sdz0 HBMIsdeOdzO 13 36 / dz. 4 BHj toy Odzd .
o j dzd yd dzts ! LO 1Isd GBHT sls 0, 05 Hts Q@¢t9 L dzf dzdz
otsH M "dzsfSsern fdzj?2 d Htezedr Mjdz MESAatLW2MIs

vO0Cddz BBEOL tsd3, f tsH odzdwdzd j 3 Odzlstesy ts¢ J dzdz
dLBBjdzi dzdi odHBotsets MM O dd SCSdzdyd Mise j dedetsc ts
zo j dzd ug dzd 4 0RO He | AR sMO dzOB dz¢ HOJj Isfw fn 19
dmMmdzj Hs9 Olsjdzj?2 ©® 1967 G. BJdBdiOMNOLEHOS-BRY Fwd d
Htoj Hdz] Bizsetsdzj sdzv v B sBOMMO HBOCtesL 5B j dZBsm@ L §
Colstster 7 dzGzs IS dsse  df e R s H 4, dztstindzd -6108 jOls] ¢ 7 dRSE datS o/ Ha3
B L d e /P28 7

[ dzv o tHBRtOdzddzdM A j dzlstcOdz dzsOL dOIsME dm G tsMmizHC
9 SHT . Il Mj oBHBRtOdAZdh O d ccdHtts! dzj SIstetsMmis @dzy d «
il dsdzd 2 fjtedsH dBOCMd 3O0dz! dets dzOf tsdzdgw § Iy Is dglOf O o te,
McOBSIsC O MMmMlsOoadzw jIs 7 d3, tHA&ZOCH3 o dRdz] Ceftsiclsfsdic
setetsdzdz’ § § dzsh OHd Hd2ZO d ftsecdBOEls Cstedisar R uf &Y C
HOdzdzs dzz o s tetsmbkz dzj § teseo sHJdzsi! .

H5e dzOMdzes t©OL tcOB t5ls O dzdzts 2 ZOdzd BOldd3j Istcd yj M t
LOdd 30 jIs cdzzeddzz tsIs 0 Hts 4 &, fted 1 Istsd3 tsBMr ° C
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BOC L 5B j dElssMO dzO 1 st52 / fdztslh @dats{o Offf s fesP® dfzY fj fisO , 6
fsdzdzs iz sEH2BO6dts , 1 tod HOd dzgj2h jdB §OHjdzdd Lktctse dz
sr M. GO HA&O. wjHd"WY BIdSKBOMMO 8 | GEsEe®@SHE3 SR ©f
vsO0Cdd3 BBtOL 5, dLS oisk Ss& 5 dzb ©ff @ ® ts WO to O dzd dzd " (
fOHjdedd EZtetsodz" HB 4-4dp Hsid/ds. @i ls 2%, HB 6 O

JrRu[rtT LT O

1L.o¢dzdsOjo0O [ .[. Jlddwvdd] SCtdziBOddw ktttsodzw oBH'T dzO B
¢dzdBOjoO // I MmB. tjbphH. dzRiRydz -diPf B Pz | O EREH S 0 di3ts
2.¢dzq’BOJsO ,( [. 1 jdassfp s020CCEdBMEtsets otsHBSRtcOded dzd h C
v OHAEO 1982.-" 2 ( 8- ) 3@

30dzdBOj 90O [.[. mduodtsdddH' s0O02%0C ¢ dMitsclsdz. o sIHASE ds Oxiay
tcr Bdp.O ntcd MY . u-t6OM Hj dzlsd sOddE 1983.

4. ¢ dzdB Oj 98O [ . [-atLicO@mi3ids@Es Mt Mlis &us fedmfmafisas ¢ s Pr 0@ ¢ 2 B3N
oHBRtecOdJdzd j / [ .f. ¢dzdBOj odO /¢ cH B Sdits DL U tg.fs bt 1O.t5 Dd
1986.-4 . 3 4.

5 pdzj CMjodeddzO [ .. wowL! dzddzgj2dzr » ©OLBjtetse d oj MO |
Qo OdgH j dz' IsT I tsdzed [/ [ . &. 1 00UjC MjBo7dae.dddBM / wvtc. J1RTJ.
6. pdzj SMjodeddz® [ . u. [ Ml d { tcsFdENipedaChira@nigags o® & O dardjHAS ols
lsdzed / [ . u. ¢d24-§1974-édzd]’da® 20 | stsdz. y .

7.0dzj Sddz [ . ¢. [Mmdeser ¢ dHtetsa dogdHde v d3jd dhld H @plsdzj $1dPdZ. 0 .

8. odzHtcd j o MC OW . ¢ . { W st dzOdz€ Is ts dzj s 0207 ¢ zugME st
dbdzHtcd jomMmECOw [/ / RLO®. [IsH-1968.0 s&( HdzP24C ¢ U OHY HHET .

0. prtostctse A . I 9"3ydeoOjdtsmisd dBdLdH o s0210OCCEBME AR
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GENERAL CHARACTERISTICS OF THE KAIRAKKUM RESERVOIR

General characteristics of the Kairakkum reservoir the article presents the geographical location, location
size, morphology, and feeding pattern of the Kairakkum reservoir accordimg tolassification of Yu. M.
Matarzin et al. (1977). It should be attributed to flat, sdasert reservoirs of the valley type. The reservoir was
created on the Syrdarya River, fills in the spring, and has daily flow control. The reservoir has a simple,
elongated shape along the riverbed. The length is 55 km, the maximum width in the middle part is 15 km, and i
the upper reaches it is 20 km. The total volume at the normal retaining level is*4tR&marea is 520 Kimthe
average depth is 8 m, the maximus 25. The average slope is about 2.50. The main power source of the
Kairakkum reservoir is the Syrdarya River. In spring, water also flows through the channels of periodically
operating Sais (temporary streams) from the left and right banks. Duriggahevater flows from the channels
of the collectordrainage network located on the left bank. Water intake from the Kairakkum reservoir is carried
out through a dam, and its flow rate is regulated by the dispatching schedule of the HPP. The Kairakkun
reservoir was studied by the Central Asian State Geographical Institute Expedition in 1959.

Keywords: river, reservoir, lakes, temperature, soil, phytoplankton, zooplankton, phyto mass,
macrophytes, eutrophication, transparency, length, width, area, magpholorphometry, hydrology
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THE ROLE OF TOPO-HYDROLOGICAL FACTORS IN SPATIAL LOCALIZATION OF
LANDSLIDE PHENOMENON OF TAJIKISTAN

Topo-hydrological factors represent one of the most decisive determinants in the spatial lonatizat
landslides, as they regulate the accumulation, infiltration, and redistribution of surface and subsurface water,
thereby exerting a direct influence on slope stability. In the mountainous regions of Tajikistan, where steep
slopes, highly dissecteelref, lithological variability, and pronounced seismic activity coexist, the role of topo
hydrological conditions becomes especially critical. Remote sensing data combined with digital terrain models
reveal that the highest concentration of landslidebserved on slopes steeper thafi@yrees, primarily with
north- and eastacing aspects, and in close proximity to river valleys and ephemeral streams. Loess -and clay
rich formations are particularly susceptible to hydooumulative processes, whichciease porevater
pressure, reduce shear strength, and accelerate slope fHilisretudy analyzes the impact of the stream power
index (SPI) and the topographic wetness index (TWI) on the spatial localization of landslide processes. Digital
Elevation Malel data were used to calculate these indices. The results indicate that most landslides occur in
areas with high topographic wetness index and stream power index values, reflecting moisture accumulation and
the intensity of hydrological flows. These rédauships can be applied for landslide susceptibility assessment
and the prediction of hazardous geodynamic processes.
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Keywords: landslides, stream power Index, topographic wetness Index, spatial localization, topo
hydrological factors

@i Ctyoup 6iﬂty|fuillﬁﬁf)oy + (861 T 1add enldiodiyud O@y popypo i A
yGappGuo (1 EPUBODEFUN] yAoysa-0io6c06 8] BAEOSO Y
audo6o0 0OI+IOUO0 &G Yy hRAaUT + 0 OCOETTIAUODPD®EMIWMOE BHPOPI Uy
734063, A.AEyAdGI BUEOGGOY D EN, 2 ®E.A (3993) B5EER®Z-58. E-malil

shohnavaz.faizulloev@mail.ru

Hydzdw BGRODobsdedeg) 8 z tsn dzOo OLR difmasH{UsSzdsH datgjsmdftue d d f
sdlPd fifls Mj2MdBIsdzsedd 1 §1 BOHY ¢ dMmis 0OdzO, MisOtc
ddeW stced3Oydtsdedzr = MdMmilsi d&3 d b d gl QR4 GoBzsc 5. L sl O tzt
NS dMmlsOdz, I dzd y O (+992) &&H58-47258. E-mail: shplizgviaziaidalioev@mail .ru

cazxc

94
Is to
J s
OH
Information about author: Faizulloev Shohnavaz Abdugodirovich Institute of Geology, Earthquake
Engineering and Seismology of the National Academy of Sciences of Tajikistairesearcher ofthe gee

informations system and remote sensing grdgdress 734063, Dushanbe, Republic of Tajikistan, st. Aini,
267. Phonef+992) 55558-47-58. E-mail: shohnavaz.faizulloev@mail.ru

glsOls! v femiskzfddO o o]t

[HBBtl] 20 §tMmdi twjydde de
leddz SO ¢  D416.2085¢ Oy d

71


mailto:shohnavaz.faizulloev@mail.ru
mailto:shohnavaz.faizulloev@mail.ru
mailto:shohnavaz.faizulloev@mail.ru

Ul M1 RS ©®

U [ $669.45.018.8.24/882

I'JRC1URL 8¢J?ARC 106 uvrflrtovuvrruvd 1 o0lRrRER[
([ JARTRY[HSRM "l [BoUu]l R U[TIITIrRILOIRY[HSRM

R
of SITrR1RCILLL VU LML r RIS L AYOIHY [ 601 0

] OdzR). 9,0 M EZtessop S ddzsez, | Ezdztse o . d
RdzisdIlskzls R ddidd d di. uo[mdzO<1qu'c§t$1’2lsq'Cﬁi£OOH3|c{3€[dfnt‘tzOdzﬁ)
vOHYdSEMEd2 Isjrmndzdud MSdr kddo jtemdisjls dd3j dzd

s dOMmswh j Bz eotzjd] dsflzsigsh fifflszOs so Odzs &g dzgd v,
MW j tcOR H dzw tcOL dzd ydzr ~ B4 -~ Odzd L Bs 9 . ¢ dzv d3d dzd 2 dzC
ftosd3 h dzj dedetsfplsd, { dzj SbtetslsjrdedSd d wWOHdGIjRded$ .
ftesydesmis: ¥ d dzj ¢ ¢ tsiisqd dzts M lslig & jOdK] fled i3 z@G HEAO 6w O dz®
tcOL 9 do Ols! Mw Oo d Oy ts dzdzO W ftetsd3” h dzj dzdzts fiyls ¢ d mEH
ftod d3j dav 8 Isfipw HOY J ) fdghjot? tsls tc Ofdzd : dL 1 Ists@
EfOCtsor 908Is fdh 9B j ftesHkSlsr [ 1

bdzs B ded j @ "HRAdftethodtesC s My sdzr Lzjlsmw o 1 dzj Clst
wWodwjilkfmw yibejtelsr &3 s fHtesosHBsMIsd d3j IsOdzdzts o3
fsmdzj Htse Olsj dz' dztsmisd . dfwdzcf]j¢ Ish fted@ adzlz ¥ QL stedopds H d d3ts My Is

4 zOo "  Odz¢ 3dded W, Yo’ h @F " Y gl yhcbeteze i t§ | dipehtis? f
fsdzzyoels o99jHjddj 5 o dzjsddt€  &dzj ¢ FOEY hdgjrH ' H t5 BSC® jt§ dzc
BOtec Odzj y, yoHtaCBtadt2j. ,@daaflsdddgdfyd j s o fmjr hlsOd dz
Ldzj 34, delstEaz y § dz" fetslsdotstej ydoe ' g ifipde) Hten GlShjgidag B Is dagst
sBiMmdzso dzj des MY stsBsdy j ¢ s dgseH jdHY jddgdde ze# M tg @fitst] ddgiasjj todf]
Mz dzr @3 R~ OtcOSCIsj totsglc ® L B gD igR o dipf dzO o B dzgf dzls) 3 .tc
¢olststOizd f fotsotge"jdimdz” § + ¢ MY j tod digd dzls "o sfiA] o' Wy dzd W
X tcdmMlsOdzdzdL Oydes ydmlssets Odzs iz ded v . 1 delpJ dzldftas@ o
YydteS sdedw o MdzdlsC Of f sdzlz yO jdls fighyj dzes @€ 5 j j L jitp Qefgls o q
OB dz¢ HOJ Isfw  ftd ¢ tsadfyjdazd td@y d "B dis Colgdeddadey] Bsflsd  y
Odz 3ddedd fed sk COHEY] (0, 11%).

Clsd HCOdxIio jtey HOE sw )M dejunjts oudaDiBFQ[, 2 8 %)  dz0
tOL Bjt6 L JjtdzO Odzs i3ddzd™ -0 fipsH fteyfOdzdzy dzd 6d g p Dyd g
VAngBﬁjlsisWdZdzfdzdglsdgfcgoqts@cﬁjs%tsqL Zilsmw ftow dtsdzd dzj 2 dets2 L

]l tOBRBIjftdseo jHjdets HJjIlsOdz detsj dMmimdzi Hiseo Odzadj o dzd
BkOtScCd ¢99 d Mf zOetse ¢[ vy, r16 d Hts. ] toj L zdz' Is

dIsfg
9 0n

zOdBe tsdzr M j i dL digz@s dzy 2@ W teflz@d CBdeyd desteOydw n, B
0, 1%), SCStSGHO o wWOMY dizO q’BWadeBlsfr]W yofmlsdyr = d

l OdzOHd?2 o9o9tHWIS o M &zO fn §tsdsh s s &zd e Ol kzts,
My smtss ORd: MY dzOo dzj ded § o3 udfdzlsrdﬁcl%tscimismtsdzlséajc:dﬁ a3y
Mtsy Hdda] dzd 21 [dzd Is JetsOe'z tefijo JHdgddzd W 8 o dzdwWw dzgdd HBB O9 &
o 52 Mise O Odz¢ di3d ded V10 Ifn tsfiptp B Ogff htsfdif-frplgiisd yJ dzd j [k H J ¢
Ldzj SsesmMsf teslsdodzj dzgdv o (§isd Hg Q@O H ¢ BdfdyCuly: otz qfdmi]otadts
Ml Oo dzwOSHO D s COYHBSEs oo N BSEGENOIA SZOMRT j t
LOoadMmd d3ts s L dzj Slstesmtsf totsisd o dzj dzd v . f ©Oc dzd Is dzOW €
Odz¢ d3d pzdow dIOMNkz d3j%lz M O4 Isfqw  dzO9o ABOH d Wi tShig e JCIPIS ojff dzdzts
34 = Odzd Yfj o€ 2 ,Mdz@® DAz H O § Ismw dzj B tsdz! h 52 ftocdtotsmls {f totsn
o 0kzQa fstswisdets, ofMmdzjHMmlsody dLdgj dzr yjdedw L jtedz®. 1 s
odHddBsBE, ftedmizisMmise dj 3 IstsdeCosmiidil" j e Mkizis® | dix ff. &) 5% J
B H &z dz Eftokzesmisd? dzQ ORABP? [N sisemisakzjls fsor
tcj CtodMlsOdzdzd L Oyd d O dz4jd3d dfsvQtc j dadyite 5 Udger jhfnr AljVdzdz" -

72



(fsdzzyj dzgdz’ 7 BjlssHsd L OSOdSd dL Y dHSC et h jdepls B
lsj & j tAB.EtOR |

1iBBdz hdj HtsBOaSCd 90dOHdWYW & Odzt igddeds (0. 1 ¢
Odz¢ B dedw o foodsydlsjd dzr B dkZOMIs:! 0 .50 d o
f dislsddec 558 tgOutzfs 0 Gshig® [ftod dzj cdtetse Odztsd O DFzOm ¢ d
MCd CHUmzERdp@gdls O Sttt dd d ddh! fMsd o
C CtttesLdd ko jddyde O4@GMmMY Ht L dOyjddw 0.007
sOdz yd?2 BtOLEjl ) Od dB3dded j o5 1 totsydz” GaAk) dals j
ste’ j o dzd tizf g WAO] jd3j B0 2 Mise O, Is jlzfL dpttchipists 2 € rtstids@ o
rydw s 0,01 Hfts 0,1 ®BOM. % dBsyjls f o dsOls:
imMmde dzr A McjRBEY Oj s Odr PRt totse SH datsfyls (
| Clstetsls j A dad yjois difts HijttaaGddan) Mistddlt 6 teOded yd o O
Ajdz2 dzOMlsswh jets Msseh jddw L OCdz® yojlsmw o df
st dLdud mMédy Moet2Mmise O d Isj ted3ssH § tdz@esthy gz € ¢ p

dJIssHdS O dmmdzj Hise Odztf Y dzO® jsfedridz d3f s Mislx) ISSH 59 t
s BS sMisd BOLJjtedOdztss L OC d&zt yOjlsmw o MtcOo dzgj &
ster o Mz dls 1 IsOdzsdetsdz AL o j Misdets?2 Isj §f dzsy BE s
sfz2m¢ Ow, Yyt Etssdtdid kOl yso HAAEYP By Bk
JtedOdzO dsy des dzO2Isd 5 ¥ tsted3lzdzj :
6 6 ‘H‘Fl (1)

CHE -] § s S BMis’ 1 IsOdds dtats <¥® M O s @@z § B 6 s
sBtecOLtyHoh: L diBj toj dedesy o tojjdpOC fgPifpdzts o s - tofsB LK ytso
Qt dt QXFQT 8

[ Odzdzr 2 BjIssH HsfEMSOJIs:

0 § sfistswodzlldio fsted o L d3j dzj dzd d ISJCBUJtGOlsIzth;

0O sandzZO)Hjdzdj © BJMCtsdg ydes?2 Mmtcj H

0 Isj B jtcOlskzter sBtcOL ytse , Utedg’tﬁJsdstﬂstGJ:uidLmuﬁ]tc
sjf dztstf totso sSH detsfyls 7;813.d S tsdzo j Sydj 2 |

tOLBde bijttdktcteORRRz 2O kL Cd) G&Bj ©aapdzs | dgY il
CoLWWdydjdads, dsyds sPrjodidsy Bf PedBfdismisy ed !
Isj &3 j kORI dzls j tco OdzO dzOR tsHWIs fe st Y@t O] IStd Is dldgj
d dfmfsd L 28 s@W'YHdzv tOMmMyjlsOo

J HOdzdzts?2 t©OBBIS] ftej HJ dzj dz Mtej Hdzdj Isj tf dztsj
Isd &3 j 6Olskzte. [ dzv ofjn GHezBO| GHEELOLHH SdQcy@] sthp  tdsHj

 0dzj j Mbteswls Ctdoer j rndOYHjddY {1 IsOdtsdd d dHf
Hdzw ftejHJjdzjddy MmMCttedcflsj B ol @O sfidaPy H j dzd v
ftoj HMisOodz¥ jIs MsBs20e dNEeRE®ISYO s3] ptsj d3j ded
dzj f sHody detsds etsL HEZR .

RL®Bjtojded] bjfdztsj BEBsMisd ftesosHJdzsM2 14 s &E l§
EmisOdztseo ¢ d Hdzw SftejHjdzj dedw Isjfdztsy &3¢ smisd e HMIS
ColststcOVtctiaddsds ddz0 Miss2¢j 6 d dBsyjls fjtej d3j " Ols!

O tcOo dzj dzd j f4ted d3g hjdedvw) . [BEGOLjJYy 4 d 1{l0Odzs
fjHmsOodvels M2 yddddie' Hedds2 30 &s Hqc
or Mo jtodzj d¥ SO j omMlsOodvs sfw Isjteksy Oter

5jtthsdB) seOk 7, 8, 9 foHMSjHdd ddba & o Qt;sd31]’i

5 sy S shls) Pl ekt Hadzg 6 5 EAMIM M @@ Qd ] B L dsj tw
CBAMOYNHjddw e. | € Qi fpo0jdksiks O dszzesdddgRs shts 2

65N (99, 999% AI), fsduj deder 2 L sdadas? sydmlse
©jL kd lsOlstss qLdBjtejdzd?2 fusdLosHdddn M §sdksh!
1 d dzd ydq dz CL WWdydjdzsO GEdBtep @99dd | gt ikls Gaolztf O ( ez
sj s j 6O leztsf o' BleOd 10 f). [bdshdlsjd @OW f§sctejh



40 Hts 400 Au MmMesmisOosdvdkzO N 1%, fHted BtSdjj o' MtsC
Mz y0j (scetejh dasfils: ddziz] tfotg f24,%%. Bz dzts j i3S sfMis d

tdm. 1. wnjdO EMlsOdsetd Hdv ftjHjdjddw Isjf
Cctsm dzOXY H j dzd W €&
Fig. 1. Diagram of the installation for determining the heat capacity of solids in the "cooling"
mode
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Fig. 3. Temperature dependences on cooling time (a) and cooling rate on temperature (b) for
samples made of aluminum conductor alloy AIVO0.1, with calcium and reference (Airade A5N)
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Table 1. Values of coeftients in equation (3) for aluminum conductor alloy AIV0.1 with calcium

and reference (Al grade A5N)

HtSH o) Odzd J a K bT10 K kT40l abT1| pkT1

Y zAY(l, &Of > ¢’ b, ! Kc? Kc™
AV 0.1 512.0542| 4.82 | 314.4388 | 2.97 2,47 9,35
0.01 512.0554| 4.82 | 3159373 | 2.96 2,47 9,35
0.1 512.0562| 4.82 | 316,9363 | 2.95 2,47 9,35
0.5 512.0564| 4.82 | 317,1362 | 2.95 2,47 9,35
1.0 512.0572| 4.82 | 318,2351 | 2.94 2,47 9,35
CkOdzsdz | 512,0525| 4,82 | 312,4408 | 2,99 2,47 9,36
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Table 2. Values of coefficients a, b, c, d, equation (4) for aluminum conductor alloy AlIV0.1, with

calcium and reference (Al grade ASN)
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o MfA@ABO [/ (Sc| 4/ (9d rq/ (dd ry/ (Hd Ctswtc]j dz
% R®
AlV0.1 689.3892 1.0119 -1,2702 0,91245 0.9999
0.01 689.3944 1.0117 -1,2698 0,91220 0.999
0.1 689.4833 1.0097 -1,2660 0,90992 0.999
0.5 689.8568 1.0010 -1,2495 0,89978 0.999
1.0 690.3632 0.9900 -1,2289 0,88712 0.9999
Cls Odzts dz 690.3491 1.010 -1,2700 0,91300 1.000
SOC odHds dL IsOff dztetsBls oy tsdifts | 4 © |Gty B ezl § ets s

f tctso SH dzd ¢ SRAN 6.19z o fdddfOPd® O lds MY tS H § toy O dzed W

v OB dzd yoO

3.

vj B j Ok tcdOw

LOodMmd diistsMls ¢
1 Is O dzts dzO

Odzs 5 dzd f BSE5H dzd § 50 BNBLNNERED @ dj & d

Tabl e 3.

Temperatur e
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with calcium and reference (Al grade A5N)
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0.01 903,2518 | 949,2872 | 991,8194| 1036,322 | 1088,267 | 1153129
0.1 903,0211| 949,0382 | 991,5733| 1036,086 | 1088,036 | 1152,882
0.5 901,9959| 947,9227 | 990,4543| 1034,989 | 1086,926 | 1151,664
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Fig. 4. Temperature dependence of specific heat capacity (a) and heat transfer coefficient (b) of
aluminum conductor alloy AIV0.1, with calcium and reference (Al grade A5N)
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Table 4. Temperature dependence of changes in thermodynamic functions of aluminum
conductor alloy AIV0.1 with calcium and reference (Al grade A5N)

W
W
1

WiSH oy Odzd j 0 Y OYZIEQrSS{L‘Hde ff dzOo tso
My @@y J.1,a0Mn. 300 400 500 600 700 800
AlV0.1 1,670213 | 94,35180 | 191,4162| 292,7865| 398,9336| 510,8755
0.01 1,670166 | 94,34911 | 191,4108| 292,7787| 398,9233| 510,8626
0.1 1,66974 94,32447 | 191,3613| 292,705 | 398,8264| 510,7421
0.5 1,667846 | 94,21456 | 191,1392| 292,3722| 398,3838| 510,1842
1.0 1,665479 | 94,07652 | 190,8589| 291,95 | 397,8196| 509,4696
ClsOdzisdz | 1,670998 | 94,38695 | 191,4710| 292,8481| 398,9913| 510,9213
YY YUY R §C6s Hdzw M d&zOo 59
AIV0.1 0,005585 | 0,271896] 0,488313 | 0,67301 | 0,836534| 0,98595
0.01 0,005584 | 0,271888] 0,488299 | 0,672992| 0,836512| 0,98589
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0.1 0,005583 | 0,271817| 0,488173 0,672821| 0,836306| 0,985652

0.5 0,005577 | 0,271501] 0,487606 | 0,672053| 0,835368| 0,98456
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EFFECT OF CALCIUM ON THE TEMPERATURE DEPENDENCE OF THERMOPHYSICAL
PROPERTIES AND THERMODYNAMIC FUNCTIONS OF ALUMINUM CONDUCTOR ALLOY
AIV0.1
The article summarizes the results of experimental studies of the temperature dependence of th
thermophysial properties and thermodynamic functions of aluminum conductor alloy AIV0.1 with added
calcium. The heat capacity of the aluminum conductor alloy AIVO.1 was determined in the "cooling” mode,
based on the known heat capacity of a reference sample of atangrade A5N.For this purpose, by
processing the curves of cooling rates of samples made of aluminum conductor alloy AlV0.1 with calcium and ¢
reference, polynomials describing their cooling rates were obtdirs#y the cooling rates of the samples from
the studied alloys, the reference and their mass, the specific heat capacity and thermodynamic functions of tl
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aluminum conductor alloy AlIVO0.1 with calcium were calculated as a function of tempeitatarghown that as

the temperature increases, theahcapacity, enthalpy, and entropy of aluminum alloy AIVO0.1 increase, while

the Gibbs energy decreases. These parameters have an inverse relationship to the calcium content.
Keywords: aluminum conductor alloy AlVO0.1, calcium, heat capacity, heat transtfficient, enthalpy,

entropy, Gibbs energy.
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Fig. 1. On the mechanic®f motion with a differentiated volume of the gin working chamber
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ON THE DYNAMICS OF ROTATION OF THE RA W ROLLER AND CORRECTION OF THE
VOLUME OF THE WORKING CHAMBER

This and other things can lead to the fact that between the elementary mass like cylindricedllemds
These phenomena can significantly affect the behavior of the movement of the raasrall@hole. Therefore,
the article examines the movement of layers of the raw roller in different mbdemnsure stability of the
mechanics of cotton movement, it is necessary that the specific pressure (density) from the raw roller remair
constant agtll times along the entire perimeter of the working chamber, or at least approaches this, since the
magnitude of the friction force depends on the value of the specific preSsabée ginning (mechanics of
movement) occurs at nominal speeds and withHldtnatuations in time, i.e. with constant speed it is necessary
to achieve stability of productivityor this, cotton must have constant physical, mechanical and technological
properties, i.e. with a constant coefficient of friction, specific presspegific gravity, bulk density, etc. In
fact, these indicators, depending on the variety and within the variety, change in large ranges and ar
destabilizedThe change in the volume of the working chamber can be carried out in two ways: by changing the
crosssection and by changing the longitudinal size of the chamber. The results of the experiments confirm the
correctness of the theoretical conclusions, namely, the smallest amount of defects for the first grade of cotton
achieved with an increased rasliof the chamber, and for the fourth grade with a reduced radius of the working
chamber.The process of motion mechanics can be stabilized by differentiating the volume of the working
chamber depending on the physical and mechanical properties of dotoarticular, when processing one
variety, it is also advisable to change the volume of the charnilmmsideration of the theory of motion
mechanics in the model of correction of the working chamber by volume due to the radius of the chamber or b
its lergth contributes to the further development of the theory of motion mechanics and improvement of the
fiber quality, increase in the reliability of motion mechanics and gin krdte. use of a variable volume
working chamber allows for highuality movemenme c hani cs of A h e affegy productmnt t o n
line mode.

Keywords: motion mechanics, raw roller, density, variable mass, elementary mass, fiber, moment,
technological operation, working chamber, cottoaw material
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Figure 2. Graph of the dependence of Sr2+ current (curve 1) and soloti conductivity (curve 2)
on ethanol concentration
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FINDING OPTIMAL CONDITIONS FOR DETERMINING STRONTIUM IN AQUEOUS -
ALCOHOLIC SOLUTIONS
This article provides information on det@ning optimal conditions for strontium analysis using the
polarographic method and the effect of different concentrations of ethyl alcohol. In the presence of 10% ethy
alcohol, the current changes insignificantly, but with a further increase in theolatmnictentration to 20%,
30%, 40%, 50% and 60%, a decrease in the diffusion current is observed. This phenomenon is associated witt
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slowdown in the diffusion of Sr2+ ions to the electrode. It was found that in an aeptbans| medium, the
height of thestrontium wave depends on the concentration of alcohol, while the optimal concentration of ethyl
alcohol for determining strontium is 10%Based on the experimental data, the range of detectable
concentrations o f-dribeaettrode MDE s wasa aestmabtuskhed from 1
corresponds to a content of 1.58 ¢g9g/ ml to 1.58 mc
possibility of using the proposed method for analyzing not only natural waters, but also otherdbjedlis
plant samples and technical materilsvith different strontium content.

Keywords: strontium, polarogram, current strength, reduction, ethyl alcohol, solution, medoiry
electrode, concentration, solution conductivity, diffusion coefficiealf-Wwave potential, reversible nature, ion
diffusion, water, soil.
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SIMILARITY CRITER 1A AS A RESULT OF TRANSFORMING DIFFERENTIAL EQUATIONS FOR
MODELING BUILDING STRUCTURES
The article is devoted to obtaining similarity criteria for the problems of modeling building structures
based on the transformation of differential equations. It isvsthibat the process of converting equations to a
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dimensionless form (normalization) allows for the identification of complex parameters that determine the
dynamic behavior of the system. As a result of the transformation, the original system of-aeleond
differential equations with initial and boundary conditions is reduced to a dimensionless form, which is unified
for both the fullscale structure (prototype) and its model. This proves that the equality of the obtained
dimensionless parameters (simitarcriteria) is a necessary and sufficient condition for the physical similarity
of the processedJsing the example of a beam under various types of loads, it is demonstrated how the
formulated system of dimensionless equations adequately describesidimeicprocess in both the real object
and its model. Thus, the similarity criteria are presented as a direct result of the analytical transformation of the
original differential equations.

Keywords: mathematical modeling, similarity theories, differengguations, free vibrations, similarity
criteria, deflection, bending moment, period of vibration.
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ANALYSIS OF THE CONSTRUCTION OF TUNNELS OF THE ROGUN HPP DURI NG THE
OPERATION PERIOD OF 1989-1992

This article aims to study and analyze the factors that cause damage to the tunnels of the first and second
lines, as well as to consider the hydraulic conditions in construction tunnels, taking into account the abrasiv
effect of water flow, and to develop the necessary structural changes that will allow for the further full or partial
commissioning of the tunnel$he design and construction of hydraulic structures changes the flow regime of
rivers, which in turn creas difficulties during the construction and operation of these structtiiesworth
noting that the main causes of damage to the concrete or metal surface in the discharge holgsesfshigh
hydraulic units are the effects of cavitation, water viegadion, and hydrodynamic loads.

Keywords: river sediments, cavitation, solid waste, hydro node, construction tunnel, hydropost,
hydrodynamics, exploitation, iron
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Table 1. Compositions of epoxy antcavitation coatings (in parts by weight)

RiMatsHdz j |[StcOMmtgelztc] Isdw|f OfMmisd ydzr j|1 tsdzd 3Pt ls o s tc dz'

C sz tsdzj dzl fsCter sdv |[fsCter Isdw
1-2 2-2 3-2 31 |[1-2 111 112
Mdzts2 | mdzts 2| i) dzts 2

Cf s€ MmdH dzC 100 100

¢ r-20

Cf s€mdH dz( 100 100 100 100 100

¢ -6

1 sdzdt W 48 |50 50 50 50 50

vsdCtsdl 1 | 50

1 sdzd !t Is d dzj 10 10 10 10 10 6 6

O d3d dz

dyjssdz 2t 30 30

so0tyjor 3 300 250

C dzj € Is todzi t 100 100

1 &Z20ydlsj dz' dgr 2 ddzgs jteij ftoj HMIsOo dzv e Is toj d3ts dzls dz
Mistetsdlsj dz! detsds lbkdzdzj dzj 1 kZtej $MEs?2 | Cu. ClslBdlskdzdz
hdqteddzge 10 o3, dMffs@z atkyismyfL Hzk e NBlgtse s o SHSA O
JlsoasHwWh g2 EZyOmistsS IIskdzdzj dzv f teslswy j dedetsmls: ¢ B tsdzj §
&/ M. 1 Hiterj ceH' Mbtetsdlsj dz Mlsoa O Iskdedzj dz@ OB sl
yofmlsd d Mmlsj iip®r OBB@Od 5208z L dats . [ dz2v f sSHEBIktse €
O stesdy J et o jtendesisd toj d3tsdzls JHodsd dRdias({d! 7 0 | & |
o ff sdzdzj dz' l i sOdzdzd yj ME¢ts2 BBdJYseCts2 d L OMdH ]
oL jHjdedd f dzslslJ@Z h oo toHzthsidg o thoHj Cfiflstesd dzd © BB A SH
wigkftse (ffjtejydsd hjwddafd 1BBMH Ghstsdlsj d dset
CoOyjfmbeo | oMW ddsets oatHBMBBodtes Mtstolzy j dd W .
sBl j BBO o - SHOMEO .9 duHizjdzdfjtsimls f j toj Ster 9 Oj Isfqw L Olso tstc O d3(
szdedzj dz2 dJd3j jIsfqw MmMBtesfy dL e jtern dzsMisdese s e sdztso
Yd i L IskzdzdzfRdz! | ez efjt€ iz M ¢ Odzipw tOMatsH 2200 d&3/ M
toj o’ hoooMdg 2dz0@ 1 o3 jets hdddy . 5 { ssE Iskdzdzj dz
ted Ot =@ d3,0 thdslste Iskzdzdzj dzv ftsL otdzd dz - dzj 1
sMMsOdzso dIsj dz' dzr » tcOBtsls dZOCOdzzdzj Bdese 5o SH dzSE s
totse destcder @ dH S Z2OIsOyYydd ftod § sdzdesdz dzOff tstej |
Bd MY jyddzd MmMtntcOdzdetsfls! ftso jton datsfils j 2 Is iz dzdzy dzw ,
EmMzsedwrn. 1 tweadeh jjmw lsHjd dzr | RBIBEd] oty yH,

10 tlze j) sd3 OGP GisHizjePdzjedsr MdzjHbkzs N dj BjlssH" 16,
fso jtondesisj2: ©OLHJjd 2OV ECEZOHCO BjlssdzO ftod toj

l siimlsOdzso dzj dzdj G tsotejYHJdedzr = EyomlsCse, CtSEHO
Bjlstsdz 15 fds; o sfils P detizts dzfs dzdBjj Isth tlz®tc S ZOH S 82 60O
fsotejyHJjdedzer = EYyoOmlss On; fteddsd dad ded 4 + s8¢ MdHdzr ~

R ke

ISBani;[Juc[SOth[J Hdzd Is j dz' dzts 9" Hjtey do Oded | B j Is tsdzC
Isjtcd3tstej OCIsdo dzr j  dzOfls dgOimif tste O f Is odigds | tedf@ dzts iy dzt©o jls O
ksdS 5L jededMssets §iMCO. [ dgOdej Mided™w + § 5CfydH dat
o Mizh do O] lsff]W o Isjudddj 2-25%y0fhtso offsts dEsly fztzh b € O sty
fsojteh dsils ftesdg’ o O Isfwisists O Miste dztpjsaigs iPsydfuddztsD : € 4f i
ftetsd3r 9 Cts2  ydmists2 o sHIF. (dl ol Cplxizdfupd Q dd2f § digdgidbotgidsd dzH [z

o Ofnly esteltg i3 todz’ | MshlsOor ) .

116



vOBdZdYO. 2. (JSBRIBHE]AB 4 tMlse sl sdzd d3
Table 2. Recommended polymer solution compaositions
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ENGINEERING PROTECTION OF HYDRAULIC STRUCTURE ELEMENTS OF THE NUREK
HYDROELECTRIC POWER STATION FROM DESTRUCTIVE CONSEQUENCES OF
CAVITATION

In this paper, the problems of destructive consequences from cavitation erosion of elements of hydrauli
structures of the Nurek hydroelectric power station are shown. Structural measures to unpredictable
consequence of cavitation are proposed. Engineering approaches are- usmtings, on some sections of
tunnels and spillways of the Nurek hydroelectric power statiorihe design and construction of hydraulic
structures, the following criteria are taken into asdo strength, reliability, durability and seliifficiency of
the structure. The elements of hydraulic structures are affected by hydrodynamic and hydrostatic pressure, wit
load, as well as cavitation erosion of the river flow. Based on the above fdhtmesented work touches on
the problem of protection of the elements of the Nurek hydroelectric power station hydraulic structures from the
destructive effects of cavitation. Recommendations are given to engineers and technical personnel of hydraul
structures on the adoption of constructive measures to prevent cavitation erosion.

Keywords: cavities, cavitation erosion, aftvitation coatings, tunnel, spillway, hydraulic structures,
hydroelectric power station, hydraulic structure.
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UDC: 536.12.33
IMPACT OF WIND LOAD ON POWER TRANSMISSION LINES

Jahongiri A., Odinaev N.Kh., Abduloev H.V., Quvvatov F.N., Sayvaliev M.M.
Tajik Energy In stitute

When @Qvare of the wind and ice influences, power lines are approaching and are likely to get
mixed up on stations that are not safe from the point of view of the insulation, which leads to massive
and troubling disruptions outages of agricultwahsumers, causing them significant economic losses.
Many scientific works are devoted to theoretical and experimental research on wire convergence ar
the development of measures to limit it. This chapter presents a review of these works, arranging tr
maerials in the following sequence. Observation of the convergence of overhead power line wires ir
production and experimental conditions, theoretical research and measures to limit wire convergenc
under wind loads.

Uiygd 1. PpPiCyouod &iog @eapioieida i1 aip
Figure 1. Effects of wind and ice on power lines

Convergence and entanglement of wires in the spans of power transmission lines are ofte
observed and generally occur under the following conditidn3,[20]:

- in the case of uneven spacing of phase wires in the span under the influence of wind;

- due to the movement of wires of different phases under the influence of electrodynamic forces
during shorcircuiting;

- when wires jump due to falling wehow and ice;

- when lowfrequency vibrations (dancing) of wires with large amplitude occur.

Under thdshe influence of wind, the oscillations of wires are widespread and are observed at one
point or another in the network all year round [9]. Studies conducted by the Ukrainian Agricultural
Academy in 35 regions of the power system of Ukraine showed tHa#@#.sudden outages of 10
kV power lines occurred due to dangerous proximity and breakage of wires under the influence o
wind and ice loads.
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Figure 2. Wire breakage under wind and ice loads

In a number of works it is noted that the voltage of wires of different phases and their load from
ice and wind are not the same, while the vibration conditions of individual wires are different, which
leads to uneven vibration and their mutual congrog in the gap. Analysis of the operation of the 10
220 kV overhead line of the Kostanay region was carried out on the basis of observations at an
experimental distance in the Siluga valley, at a distance of the 138 kV overhead line (USA).
Information onthe magnitude of the convergence of wires at experimental distances and power lines
of different voltage levels is given in the works of R.M. Bekmeteva, L.B. Hartsman and
U.Umurzokov, F.l. Chebotary, V.E. Buchinsky, I. Grant and J. Stewart, which canrbiemee.

Of great interest is the distance between the wires when they are connected together depending
on the wind speed. R.M. Bekmetev in his work notes that the conducted studies do not provide
grounds for establishing a strict dependence between tlikedtquantities, and it is also more
appropriate to talk about the limits of change in the convergence of the wires at different levels of wind
speed, since, as we have already mentioned, the majority of damaged power lines occurs due to the
wind, especilly in areas with high flatness. It is shown that at a distance of 250 m witB5AI%
wires at a wind speed of 20 m/s (according to thé@2viecording device), the maximum decrease in
two horizontally located wires did not exceed 0.4...0.5 m. Such datolbtained by employees of
the Bonneville Energy Department at a distance of 270 m of the control length with two steel and
aluminum wires with a cross section of 400 mm?2.

The relatively small values of wire similarity are clearly explained by the taat the
experiments were conducted in all cases with singte wires and their absence of errors.
Characteristics humidity and frequency of wires have significant impact, and their differences increase
asynchronous jump of wires under wind load, whigdgeto their dangerous convergence and twisting
on influence improperly installed wires on the character esessons when they brought close
together by wind.
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