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I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets
it apart from other research databases. The inclusion of News of NAS RK. Series of
geology and technical sciences in the Emerging Sources Citation Index demonstrates our
dedication to providing the most relevant and influential content of geology and engineering
sciences to our community.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK RbLIbIMOAD Cepusiculy bLibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0aH api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevtnaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2blAbIMOAp CEpUsiCol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoHe
6edendi eeonocus HcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 8 3mom UHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npuHAmMU
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednazaem xawecmeo u 2nyoOumHy
Kowmenma Ons uccieoogamenell, aemopos, uzoameneti u yuypedcoenuil. Brnouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboniee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haue2o coodujecmad.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
MunncTepcTBa HHGOPMAIIHK 1 001ecTBeHHOT0 pa3BuTns Pecrryommku Kazaxcran Ne KZ39VPY 00025420,
BeIganHoe 29.07.2020 .
Tematndeckas HANpaBICHHOCTB: 2e0n02us, XUMU4ecKue mexHonocuu nepepabomku Hegpmu u 2asa,
Hepmexumus, mexHoN02UlU U3GLeHeHUs MEMAI08 U UX COeOeHeHUl.
[eproguarOCTH: 6 Pa3 B TOA.
Tupax: 300 3K3eMIIIIPOB.
Anpec penakiuu: 050010, . Anmarsr, yi. [lleBuenko, 28, od. 219, rem.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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N.A. Abdimutalip', A.K. Kurbaniyazov', G. Toychibekova!’, G. Koishieva',
G. Shalabaeva', N. Zholmagambetov’

'A.Yasavi International Kazakh-Turkish University, Turkestan, Kazakhstan;
*Karaganda State Technical University, Karaganda, Kazakhstan.
E-mail: gaziza.toychibekova@ayu.edu.kz

INFLUENCE OF CHANGES IN THE LEVEL OF SALINITY OF THE
ARAL SEA ON THE DEVELOPMENT OF ECOSYSTEMS

Abstract. The article presents the results of research on the current state of
the Aral Sea. An estimate of the area of the residual reservoir is given, since the
remaining area of the Aral Sea already belongs to the drying zone. The paper
describes the processes of modern sedimentation in the residual reservoir of the
Aral Sea, meaning only the Western deep-water part of the sea, the area of which
is 1/10 of the full-water Aral Sea, and the salinity of the water as shown by
chemical analyses has increased more than 10 times (110-120 g/ 1). The purpose
of the study is to observe changes in the state of physical, chemical and biological
ecosystems of the water masses of the residual reservoirs of the Aral Sea in the
conditions of the current ecological crisis, as well as to study the mechanism of
their adaptation to the conditions of a shortage of desalination runoff and the
dryness of the regional climate. The species composition and the number of
inhabitants of the reservoir depend on the properties and level of salinity of the
water. The main idea of environmental monitoring is that hydrobionts reflect the
prevailing environmental conditions in the reservoir. Those species, for which
these conditions are unfavorable fall out, being replaced by new species with
different needs.

Key words: ecosystem, salinity, drainage, hydrobionts, mineralization,
microepiphytes, algae.
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H.O. 96nimyraain', A.K. Kypoanusizos', I'. Toliunéexona', I. Koiimmuena',
I. Illa1a6aesa’, H. Koamaramoéeros?

'A. Slcaym aTpiHarbl XanblKapaiblK Ka3aK-TYpiK YHUBEPCHTETI,
Typkicran, Kazakcran;
*KaparaH/pl MEMIICKETTIK TEXHUKAIIBIK yHUBepcuTeTi, Kaparanapl, Kazakcran.
E-mail: gaziza.toychibekova@ayu.edu.kz

APAJI TEHI3IHIH TY3JIAHY JEHTEII O3rEPYIHIH
IKOXKYHNEJEPIIH JAMYBIHA OCEPI

AnHoTamusi. Maxkanaga Apan TEHI31HIH Kazipri jKaFJaidblH 3epTTeymiH
HOTIKeNepi kenTipiareH. Ockl yakbITKa IHiH KypFaran ApaiiblH KajJraH Oeiri
TY3/1bl KeTIKeH aliMarblHa JKaTaThIHABIKTAaH, KaJIAbIK CY ailJIbIHBIHBIH ay/laHbIHA
Oara Oepunmi. FeumbiMu skyMbIcTa ApanablH KaJIJIbIK Cy KOWMMAachIHIA Kazipri
3aMaHFbl IOTiHAUIEPIiH naiaa 0oy yaepicTepl CUMaTTalFaH, aHbIKTaJIFaH1al
TEHI3MIH TeK OaThiC TepeH CyJIbl OOJiri FaHa KaJifaH, OHBIH aydaHbl TOJBIK
cynsl Apanabig 1/10 GemiriH Kypaiael, ain KYpri3uireH XUMUSUIBIK Tajgaysap
KepceTkeH el cynbiH Ty3abuIbIFbI 10 ecenen acram octi (110-1201/m). 3eprreynin
Makcarbl — Kasipri HSKOJOTHMSUIBIK JlaF/iapbic JKaraaibiHAa Apan TeHi31HIH
KaJJbIK CYy KOWMaJapbIHAAFbl Cy MacCalapbIHbIH (PU3UKAIBIK, XUMHSITBIK KOHE
OMOJIONIOTHSITBIK, SKOXKYHEICPiHIH JKal-KYHIHIH e3repyiH Oakpliay, COHIai-aK
OJIAPJbIH TYIIBUTAH/IBIPY AFBIHBIHBIH TAIIIBUIBIFEl JKOHE OHIPIIK KIMMATTHIH
KYpFaK >kKardainapbiHa Oeilimaeny ynaepicTepiH 3epaeney. TeHi3 CybIHAaFbl
TIPIIUIIK TYPJAEPIHIH Kypambl MEH CaHbl CYAbIH KacHUEeTTepi MEH TY3JaHy
JeHreifine OaiaHBICThI €KeHJIIT aHBIKTANbl. DKOJIOTUSIBIK MOHUTOPUHITIH
0acTbl uesachl TUAPOOUOHTTAPABIH CYy KOMMAacChIHJA KaJbINTACKaH KOpIIaFaH
opTa >karnmainapbiHa OeiimuenrimTirin xkepcereni. byn Komaiicel3 xarnaiina
KeHOip TypJiep KOFalbIl, OpHbIHA 0acKa >KaHa TYpJIEPMEH aJIMaCThIPHLUIATHIHBI
AWKbIHAAIBL.

Tyiiin ce3aep: »koxyie, Ty3AaHy, KyYpFay, THAPOOUOHTTAp, MUHEPANIaHY,
MUKPOITTUPUTTED, OanapIpiap.

18


mailto:gaziza.toychibekova@ayu.edu.kz

ISSN 2224-5278 2.2022

H.A. Aogumyramun', A.K. Kyp6anussos', I. Toiiunoexosa', I. Koiimuena',
I. Illa1a6aesa’, H. Koamaramoeros?

"MesxayHapOoaHBIN Ka3aXCKO-TypEeIKHi YHUBEPCUTET UMEHH A. SlcaBuy,
Typkecran, Kazaxcras;
’KaparaniMHCKHii TOCYIapCTBEHHBI TEXHUYECKUN YHHBEPCUTET,
Kaparanna, Kazaxcran.
E-mail: gaziza.toychibekova@ayu.edu.kz

BJIMSIHUE W3MEHEHWI YPOBHS 3ACOJIEHHOCTH
APAJIBCKOI'O MOPS HA PABBUTHE DKOCHUCTEM

AHHOTauus. B cTarbe npuBeieHbl pe3ylbTaThl HCCIET0BAHUNA COBPEMEHHOTO
COCTOsIHUSL Apanbckoro Mopsi. JlaHa omeHka IIOMaan OCTaTOYHOTO BOIOEMA,
TaK KaK OCTaJbHAas IUIOMAab Apalia y>Ke OTHOCHUTCS K 30HE OCYIIKH. B pabore
OIMCBIBAIOTCS TPOLIECCHI COBPEMEHHOIO 0CaJKOOOpa30BaHHUS B OCTaTOYHOM
BoZloeMe Apaia, UMeeTcsl BBHLY JIMIIb 3arajjHas TIyOOKOBOAHAS 4acTh MOpH,
IUIOIIAb KOTOporo coctasisieT 1/10 yacTi moimHOBOAHOTO Apaiia, a COICHOCTh
BOJIbI, KaK MOKAa3aJIM MPOBEJICHHBIE XMMUYECKHE aHAN3bI, yBEIHYHIAch Ooee
yem B 10 pa3 (110-120 r/m). Llens uccnenoBanus — HaOMIOIEHNE 32 U3MEHEHUEM
COCTOSIHUSL (PU3NYECKHX, XUMUYECKUX M OMOJUIOTMYECKUX HKOCHUCTEM BOJIHBIX
MacC OCTaTOYHBIX BOJOEMOB ApalbCKOrO MOpPS B YCJIOBHSIX COBPEMEHHOTO
HKOJIOTUYECKOTO KpPU3HCA, a TaKKe H3yueHHEe MEXaHHW3Ma HUX aJanTaiud K
YCIOBUSM JIe(UIIMTA ONPECHUTEIHHOTO CTOKAa M CYXOCTH DPErHMOHaJIbHOTO
KiuMara. BuIIOBOW cocTaB M YHCIEHHOCTh OOHWTAaTeNell BOJOEMa 3aBHCAT
OT CBOHCTB M YpPOBHS 3aCOJICHHOCTH BOAbI. [JlaBHas ujesi 3KOJIOTHYECKOro
MOHHUTOPHHTA COCTOUT B TOM, YTO THJIPOOMOHTHI OTPAXKAIOT CIOKUBIIUECS B
BOJIOEME yCIIOBHSA cpelibl. Te BUIIBI, 11 KOTOPBIX 3TH yCIOBUS HEOIAronpHsTHEL,
BBITQ/IAI0T, 3aMEHSACH HOBBIMH BUIaMU C HHBIMU TTOTPEOHOCTSIMU.

KiroueBble cjioBa: dKocHCTEMA, 3aCOJNEHHOCTh, OCYIICHHE, THAPOONOHTHI,
MUHepaNIn3aLus, MUKpO3U(pUTHI, BOIOPOCIH.

Introduction. Observations of the state of the natural environment have been
conducted by human for a long time. They are necessary for determining living
conditions, farming, taking measures to prevent adverse impacts on people’s
lives, etc. The data on the quality of the environment includes both information
about the current state and forecasts of changes in natural conditions. The problem
under consideration in the article concerns the Aral Sea. Once the world’s fourth
largest lake has practically disappeared, and in its place a real desert has formed
— Aralkum with an area of over 5.5 million hectares, from which winds annually
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lift up to one hundred million tons of sand and salt, carrying them for many
hundreds of kilometers.

But this is not just a catastrophe, the scale of which has gone far beyond the
region, but a real tragedy for people living in the Aral Sea region in more than
harsh conditions and in need of special support and assistance, primarily from
the state. The Aral Sea is a drainless salt lake in the western part of Central Asia
on the border between the republics of Uzbekistan and Kazakhstan. The Aral Sea
was a unique water natural object, providing ecological and climatic balance of
the vast territory of the Eurasian continent. Unfortunately, this is already in the
past, and today it is divided into 2 parts of reservoirs — Northern (Small) and
Southern (Large). In 2014, the eastern part of the Southern (Large) The Aral Sea
has completely dried up. Within the framework of the project “Regulation of the
Syrdarya Riverbed and the Northern part of the Aral Sea” (RSRNAS) in 2003-
2005, Kazakhstan built the Kokaral Dam, which fenced off the Small Aral from
the rest of the Large Aral. A number of hydraulic structures, dams, main channels
were also built and reconstructed, which made it possible to bring the water level
to 42 m. abs. mark, volume up to 27 cubic square kilometers, and reduce salinity
from 21 to 11 mg / liter, restore the habitat of 23 species of fish. Annually, the
catch of fish in the Small Aral Sea is 8-10 thousand. tons and several types of
fish are exported to European countries. According to the second stage of the
RSRNAS, it is planned to bring the water level in the Small Aral to 46 m. abs.
mark, which will practically bring the seashore to the city of Aralsk and restore
the lake ecosystems of the lower reaches of the Syrdarya River. In the 60s of the
last century, intensive development of virgin lands began in all the republics of
Central Asia and Kazakhstan. 70-80 thousand hectares were developed annually.
And in order to introduce one hectare of land into agricultural circulation and
grow crops there, it takes at least ten or more thousand cubic meters of water.
Thus, 600-700 million, and sometimes up to a billion cubic meters of water
per year were spent on development. Every year the water intake from the Syr
Darya and Amudarya increased, and over time the rivers no longer reached the
Aral Sea and did not feed the sea, as it has been in recent years. The reasons,
first of all, are the annual population growth in the republics of Central Asia by
2-2.5 percent. And here a few questions arise. For example, Kazakhstan with
the current population of 19 million and Uzbekistan would be able to feed more
than 33 million people if at one time the area of irrigated land was not brought
from 1.8 million to 4.3 million hectares. The second reason why, knowing
about the negative consequences for the Aral Sea, they nevertheless went to
large-scale land development and huge expenditures of water resources of the
Syr Darya and Amu Darya, was the need for the development of the Central
Asian republics. It was during that period, along with the accelerated growth
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of agricultural production, large enterprises were built that not only provided
products, but also provided jobs for the population. Together with the complex
development of land, there was a complex construction of settlements in which
millions of people live today. That is, without the development of new lands, we
would not have achieved the level of economic development that became the
basis for its further growth during the years of independence (Pokrovsky et.al,
2017; Zav’yalov et.al, 2006 a:892; Zav’yalov et.al, 2006 b:604; Zav’yalov et.al,
2005).

To better understand what led to the disaster, let’s just turn to the facts, leaving
emotions aside. Take a look at the map. Let’s take the Syr Darya. It flows through
Tajikistan, Uzbekistan and Kazakhstan. But almost three-quarters of its flow is
formed in Kyrgyzstan, where the Karadarya and Naryn rivers originate from
glaciers, at the confluence of which the Syr Darya is formed. And 80 percent of
the Amudarya stream is formed in the mountains of Tajikistan and Afghanistan.
Then the river flows along the border of Uzbekistan and Afghanistan, crosses
the north-eastern part of Turkmenistan and then flows through the territory
of Uzbekistan again. Probably, even with the current global warming and the
recorded melting of glaciers, the water of these two rivers that fed the Aral Sea
would be enough to preserve it (Ni et.al, 2003; Zavialov et.al, 2003; Sapozhnikov,
2012; Sapozhnikov et.al, 2009).

Currently, it is easier to estimate the area of the residual reservoir, since the
remaining area of the Aral Sea already belongs to the drying zone. Consequently,
when the processes of modern sedimentation in the residual reservoir of the Aral
Sea are described, only the Western deep-water part of the sea will be taken into
account, the area of which is 1/10 of the full-water Aral, and the salinity of the
water has increased more than 10 times (110-120 g/l). In this small reservoir, the
dynamics of wave movement is greatly weakened. Terrigenous sedimentation
here currently occurs due to wave washing and re-deposition of previously
accumulated bottom sediments (Abdimutalip, 2017).

According to his data, the salinity of the Aral Sea water ranged from 10.65
to 12.13 g/I. According to the data of 1901, the Aral Sea belonged to the sulfate
formation, to the sulfate-chloride-magnesium-sodium facies. With an increase
in the mineralization of water, the salts change from hardly soluble to easily
soluble. According to the observations of 1961, the level of the absolute level of
the sea mirror was 53 m, the salinity of the water reached a value of 11.38 g/1.
In 1985, the Aral Sea level dropped to 42 m, while salinity increased to 20 g/1,
and in 1990 the sea level fell to 39 m, while salinity reached 43.5 g/l (Aimbetova
et.al, 2020).

In October 2003, in April and August 2004, the expedition work was repeated,
and the research area covered the Chernyshev Bay and the strait between the
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Eastern and Western parts of the Aral Sea. The results of hydrochemical studies
for this period are shown in Table 1. For the convenience of comparing the
results, the data of hydrochemical studies (Table 1) are given according to the
works (Zhou et.al, 2021; Mamyrbekova et.al, 2017). From Table 1 and Figure 1,
the first conclusion should be drawn that mineralization continues to grow.

In table 1, samples No. 2 and No. 15 refer to Chernyshev Bay, and samples No.
13 and No. 14 were separated for control. Chemical analysis of water samples
was performed at the Institute of Geology and Geophysics of Uzbekistan and at
the A. Wegener Institute of Marine and Polar Research in Germany.

As can be seen from table 1, the salinity of the water of the residual reservoir
of the Aral Sea increases from year to year, and within a year - seasonally. Thus,
from 2002 to 2004, the salinity of water (brine) increased from 81.67 to 114.4 g/l
(on average by 10 g/l per year) (Plotnikov, 2013; Mordukhai-Boltovskoi, 1974).

Table 1 - Chemical composition of the Aral Sea water and determination of

salinity

Sample No. (1-6, 2002; 7-12,[pH [SO,> |HCO, [Na' [K' [Ca' [Mg” [Zsalts,[  dry

2003; 13-18, 2004) mg*eq/l g/l residue, g/l
1 82 [420 [823 [486 |7.6 [40 [364 [72,1
2 82 [505 [6,83 [839 |27 [37 [425 [82.21
3 79 [126 [10,03 [956 [22 [25 [416 [80,.82 [81,67
4 79 |618 |747 |406 60 |358 [90,24
5 79 [462 |75 |374 |28 [35 [1102 [843 8537
6 79 |477 |75 |388 |27 [35 [1108 8523 8523
7 78 460 |75 |367 |25 [37 [1091 83,27 8355
8 78 460 |75  [363 [25 [32 [1119 84,04 [84.24
9 8 [460 [7,5 374 |25 [35 [1102 [84,12 84,28
10 8 |464 [7,5 380 |25 [35 [1102 84,42 |84,19
11 73 [386 [698 361 [26 [31 [402 [812
12 75 |346 [698 352 |98 [31 [398 [792
13 82 [477 [737 [919 [29 [30 [450 [84,92 [90,89
14 83 (469 [7,58 [968 |35 [33 [425 [84,97
15 82 [614 |65 [1149 [31 [29 [511 [1033 [1144
16 84 [596 575 1165 [31 [29 [516 [103,9 [110,5
17 82 |618 |65 |1164 [31 [29 516 [1043 [1142
18 84 [496 |6 970 [31 [29 451 [885 |97

120

100 =
80 = 23 AV%*
—
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Figure 1 - Dynamics of increasing salinity for the period 2002-2004yy.
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This indicates that intensive hypson accumulation is currently taking place
in the waters of the Aral Sea, so the calcium content in the water is negligible.
Recalculation of the results of chemical analyses for salt composition (table 2)
confirms the above. In the brine of the residual reservoir, Na, K, Mg, SO4, C1
accumulate in the form of NaCl, KC1, Nacl, MgSO,, Na SO, salts.

Table 2 - Probable salt composition of the waters of the Aral Sea for the
period 2014-2016yy

Ne npo6 Probabilistic salt composition in % Y ions, g/l
Ca(HCO,) |Mg(HCO3) |CaSO, |MgSO, |NaSO, |MgCl |NaCl |KCI

1 0,24 0,59 3,53 16,83 17,31 [9,88 |[50,88 |048 |72,1
2 0,15 0,48 2,96 17,82 17,53 (9,87 [48,71 |2,48 |82,21
3 0,27 0,65 1,87 52 297 19,7 [6729 [2,08 [80.82
11 0,2 0,44 2,41 13,05 1587 |12,73 |54,16 |1,14 |81,2
12 0,2 0,44 2,45 13,71 14,85 12,53 |54,53 1,29 79,2
13 0,1 0,61 2,38 20,79 13,16 [8,06 [52,53 |2,37 |84,92
14 0,18 0,49 2,48 18,9 16,93 |83 49,65 |3,07 |84,97
15 0,12 0,35 1,8 18,91 [18,13 [8,06 50,38 [2,25 [103,3
16 0,12 0,35 1,77 18,32 17,39 [8,54 |51,38 |2,21 |103,9
18 0,16 0,44 2,11 18,8 15,43 |881 |51,64 2,61 |88,5

Inmany cases, climatic conditions do not allow brine of salt lakes to concentrate
to such an extent that other salts begin to settle (except halite), therefore, the
onset of NaCl cages allows for a long time to exist in equilibrium in sulfate lakes
with a sufficiently high content of SO, in salts. Under conditions conducive to an
increase in the concentration of salts in the sea and if there is a sufficient amount
of C1 in the inflow waters, accumulation of the latter may occur, leading to the
predominance of C1 over SO, in sea salts. The banding of salt-bearing deposits
in the drying zone (gypsum, rock salt) serves as an example of the reflection of
climate changes in the sedimentation process. Salt-bearing strata are formed in
the conditions of a warm arid climate, the changes of which are associated not
so much with temperature fluctuations as with the humidification regime. By
the manifestation of neogene gypsum in the drying zone of the Aral Sea, it is
possible to determine the rhythmicity of climatic processes in the past and assess
climate changes in the present.

In connection with the above-mentioned salinization process, it remains
relevant to study the state of ecosystems of living communities inhabiting the
coastal areas of the Avandelta of the Syr Darya, to assess biodiversity and identify
the main species of hydrobionts.

The purpose of the study is to observe changes in the state of physical, chemical
and biological ecosystems of the water masses of the residual reservoirs of the
Aral Sea in the conditions of the current ecological crisis, as well as to study the
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mechanism of their adaptation to the conditions of a shortage of desalination
runoff and the dryness of the regional climate.

Materials and methods. The practical application of observations was the
use of plants from ancient times as indicators for finding fresh water in arid areas
—a method of observation, now called bioindication. During the work, methods
of chemical and physico-chemical analysis are widely used to determine the
quantitative and qualitative composition of pollutants in the natural environment.
A comprehensive study of the components of the Aral Sea (hydrochemical
composition, temperature, microphytobenthos, etc.) was carried out using the
latest methods and modern equipment, as well as GIS. The materials of marine
research were selected at the site of the coastal zone near the mouth of the
Syrdarya River. Here samples were taken in three biotopes: 1) by diving at a
depth of 2 m (from the surface of a dense sandy bottom covered with a large
rowan wavy shadow); 2) from the bottom, covered with plant remains of reed
beds bordering the shore with a wide strip — at a depth of 5, 10, 15 and 20
cm; 3) from the branches of rhinoceroses and dest, covering the bottom with
massive thickets at a depth of 15-20 cm (from the border of the reed) and at a
depth of 0.5 cm-0.7 m from underwater slopes of aquatic vegetation. A dense
growth was noted, indicating the presence of microepiphytic communities in
all vegetative organs of plants. The hydrochemical composition of water was
determined by the following methods: hydrogen index (pH) — potentiometric
method of measurement, total mineralization — weight (arbitration) method
of measurement, dry residue - weight (arbitration) method of measurement,
carbonates, bicarbonates, —titrimetric method of measurement, hardness, calcium,
magnesium — complexometric method of analysis, chlorides — argentometric
method of analysis, sulfates — weight (arbitration) method of analysis, silicon —
colorimetric method of analysis, sodium, potassium — potentiometric the method
of analysis.

Results. When studying the changes in the salt composition of the object under
study, hydrochemical analyses of water were carried out on selected samples for
2020 and 2021. The results of the chemical analysis of the water of the coastal
zone of the Aral Sea for 2020 are shown in Table 3. The delivered samples of
water, salt and soil were analyzed in the Laboratory of Hydrochemistry and
Environmental Toxicology of the Institute of Geography. The analysis of the
ion-salt composition of the waters was determined by the titrimetric method.
Samples of soil and crystal salt were also delivered to the laboratory. According
to the results of water extraction in soil samples, mineralization was at the
sampling point No. 1 to 86 g/kg, No. 2 to 39 g/kg and No. 3 to 62 g/kg, in
crystalline salt — 646 g/kg.
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Table 3 - Ion-salt composition of the Aral Sea water for 2020y
Place of M/ M3 Water
selection Total | Sali- | compo-
. . sition class
ions, mg/ | nity, according
Ca? Mg* | Na+K Cr SO |HCO, | dm3 %o 0 OA
Alekin
No. 2
Chernyshov | 521,0 | 17194,2| 60112,5 | 105316,2 | 40921,6 | 1373,0 | 225438,5 | 2254 |  S™_
Bay (point B)
No.5Aral | gey o | 10214 | 30625 | 41134 | 62439 | 274.6 | 15597.6 | 15,6 | clIsC
Small Sea I
No. 12
Large Aral 1 )1 4 1 17559,0 | 57850,0 | 108153,0 | 34581,6 | 14645 | 2203296 | 2203 | CIs™
Chernyshov 1
Bay point D
i;ll_%arge 881,8 | 13692,2 | 45162,5 | 84040,2 | 28145,6 | 1250,9 [ 173173,1| 173,2| SCI™
No. 15 Large
Aral Sea 6413 | 802,6 | 2762,5 | 2659,5 | 6147,8 | 3356 | 133493 | 133 | CI*
western part I
point B
No. 15 Aral
1042,1 | 14202,9 | 46950,0 | 87586,2 | 29202,2 | 1220,4 | 180203,8| 180,2| CIN
Small Sea 1
No. 26 Large
Aral Sea 861,7 | 14263,7 455750 | 87586,2 | 26416,5 | 1159,4 | 175862,5| 1759 | CI
point D
No. 31
Tushchybas | 961,9 | 3964,2 | 16412,5 | 24112,8 | 16426,3 | 518,7 | 62396,3 | 62,4 | CI
Bay point E

The species composition and the number of inhabitants of the reservoir
depend on the properties of the water (Table 4), the volume of which is shown
in Figure 2. The main idea of biomonitoring is that hydrobionts reflect the
prevailing environmental conditions in the reservoir. Those species for which
these conditions are unfavorable fall out, being replaced by new species with
different needs.

Table 4 - Chemical composition of the Aral Sea water sample for 2021y

Ne | Place of Physical and chemical indicators
selection | pH |Total |Dry CO.», |HCO;, |Hard-|Ca, |Mg, Cl, SO, |Si, [NaK,
minera- | residue, | mg/ mg/ ness, |mg/ |mg/dm’|mg/ |mg/ |mg/ |mg/
lization, | mg/ dm? dm?® mg- | dm? dm* |dm® |dm’ |dm’
mg/ dm? eq/
dm? dm3
1 | near the 8,71 | 171082 |202720 |348 573 1218 | 800 |14308 |87207 |21790|7,5 |46049
shore
2 | the mid-dle | 8,71 | 185868 |203608 |330 488 1238 | 800 |14550 |87916 |30735|7,5 |51042
of the sea
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Regulatory 6,0- | 1000 1000- | not not not not |not 350,0 |500,0 | 10,0 |not
requirements 9,0 1500 standar- | stan- | stan- |stan- |standar- stan-
dized dar- dar- |dar- |dized dar-
dized |dized |dized dized

Figure 2 - Survey of the current state of the waters of the Aral Sea, 2021y.

On Lake Tshebas, the salinity of the waters of which on the day of sampling
was slightly more than 70%, the material was selected on a wet salt crust 5 m
from the water’s edge, as well as from the surface layer of bottom sediments at
depths of 5, 10, 20 cm and 1 m. In addition, for the analysis of microepiphyton,
a sample was taken from an algae mat that completely covered the shore with
a wide strip separating the salt crust and the mirror of open water. These algae
- filaments from the genus Cladophora - grow on the surface of the bottom,
anchored by rhizoids on the shells of bivalves. With strong surging winds, the
waves are churning, they are torn off the ground and knocked down by clusters
lying on the shore. Thus, communities of microepiphytes living on filaments
were formed not at all in the surf band — but already here, in conditions of
higher insolation, greater salinization due to evaporation of water and dramatic
temperature changes during the day, inevitably underwent a number of structural
changes, thanks to which they transformed into microphytic cenoses of the
filamentous mat at the lower boundary of the drying band.

By its origin, the indigenous fauna of the Aral Sea before its salinization in
the middle of the twentieth century was heterogeneous (Aladin et.al, 1995).
Initially, more than 150 species of free-living invertebrates lived in the Aral Sea
(Boomer et.al, 2000). 78% of free-living invertebrate species were inhabitants of
freshwater and brackish-water continental reservoirs, 17% were Caspian species
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(representatives of the Caspian fauna), and only 5% were Mediterranean-
Atlantic species (Junhong et.al, 2020). Unlike the Caspian, the Aral fauna was
characterized by poverty and a low percentage of endemic species (Xiaoxiao
et.al, 2022; Lisana et.al, 2022). Freshwater and Caspian species predominated in
the native bottom fauna of the Aral Sea. In the 1950s-60s, 8 species of free-living
invertebrates were introduced into the Aral Sea, including eurybiont benthic
species Hediste diversicolor, Abra segmentum, as well as planktonic Misida:
Paramysis (Mesomysis) intermedia and Paramysis (Serrapalpisis) lacustris
(Aladdin et.al, 2008).

In 1989, the Small Aral Sea completely separated from the Big One and only
euryhaline species remained in the Small Aral Sea at a salinity of about 30%.
The total number of benthic invertebrates excluding Protozoa, small Metazoa
and rare species was 11 species in the Small Sea in 1988. The regional project of
the neighboring territories of GIZ “Ecologically oriented regional development
of the Aral Sea region” is aimed at the production potential of environmentally
friendly production of Artemia saltwater shrimp in the Aral Sea region. The
project is characterized by a limited future potential for the extraction of artemia
from the West Aral Sea, but the potential for the development of a new industry
for the cultivation of artemia on salt-affected soils south of the Aral Sea basin
in Karakalpakstan. In the plan, there is an opportunity to lead to new industrial
activities with the use of artemia breeding and aquaculture: the creation of new
jobs and a new sustainable development for Karakalpakstan. The possibility can
be considered subject to positive results of tests for the viability of shrimp and
short-term cultivation in nurseries using typical water samples from drainage
channels and wells.

Discussion. In addition, a number of reclamation works are being carried
out to restore the ecosystems of the Aral zone. To this end, since 2018, large-
scale forest reclamation works have been carried out using special technology
to sow about 3.2 million hectares of the dried-up seabed with protective forest
plantations. Moreover, if over the previous 42 years saxaul plantations with an
area of 400 thousand hectares were created here, then only during the winter-
spring period of 2018-2019, 461 thousand hectares were covered with protective
forest plantations. Based on the experience already accumulated in the winter-
spring period of 2019-2020, another 706 thousand hectares are covered by the
green cover. Saplings of saxaul are pre-grown in nurseries of more than 80
forestry enterprises throughout the country, a territory is assigned to each on the
drained bottom of the sea, a large number of special equipment and aviation are
involved. The final result of the work carried out is to bring the area of forest
plantations on the part of the dried-up bottom of the Aral Sea to 60% by 2030y.

According to the estimates of the academician, Doctor of Agricultural Sciences
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Z. The roots of the saxaul grow parallel to the soil and are fixed in a mixture of
sand, earth and salt. Shoots that rise above the surface prevent erosion and act as
a protective forest belt, reducing the wind speed on the surface by 60-70%. At
the age of ten, one plant will retain ten cubic meters of sand. After that, fodder
plants will be planted between the grown rows of the saxaul. Consequently,
animal husbandry will be intensively developed in the region.

The retreating sea left behind 54 thousand square kilometers of dry bottom,
covered with salt, and in some places also with deposits of agricultural pesticides,
washed away once by runoff from the fields. Currently, during hurricanes, a
mixture of salt, dust and pesticides rises into the atmosphere and spreads over a
radius of 500 kilometers or more, polluting the air and salting fertile lands. The
ecological balance of the region was disrupted, which led to the disappearance
of a number of representatives of flora and fauna, the death of all living things
for hundreds of kilometers around the sea. Tugai were cut down or died from
lack of water, more than 60 percent of reed beds in the lower reaches of the Amu
Darya dried up. The local population began to suffer from respiratory diseases,
anemia, cancer of the throat and esophagus, as well as digestive disorders, liver
and kidney diseases. The main purpose of creating reservoirs in the Amudarya
delta, as experts explain, is to improve the ecological situation, partially restore
disturbed and create new ecosystems, ensure the regularity of the regime of
water bodies in the project zone, preserve and sustainably develop biodiversity,
increase the natural productivity of bioresources of the Aral Sea region. One of
the important components of improving the ecological situation in the region is
also the creation of forest zones using drought-resistant and salt-resistant local
shrubs.

Now the salinity of the Small Aral Sea is ideal for the habitat of various fish.
The lake has also become a home for waterfowl. Many fish breeds returned here,
and this was the impetus for the opening of new jobs, an increase in income.
The implementation of the second part of the RSRNAS project, which takes
place in the Aral Sea region, will serve to increase fish farming and fishing. The
implementation of the RSRNAS-2 project will have a positive impact on the
socio-economic situation in the Aral Sea region. Namely: to ensure sustainable
water supply of irrigated lands with an area of more than sixty thousand hectares,
irrigation of pastures and hayfields, will protect a number of settlements from
flooding. As a result, the level of mineralization of the water of the Northern Aral
Sea was reduced from 23 to 17 grams per liter, the volume of water increased
from 15 to 27 cubic kilometers. The capacity of the Syr Darya increased in
winter to 650-700 cubic meters of water per second. The provision of water to
irrigated lands has improved. This, in turn, made it possible to restore large lakes
and develop fisheries.
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Conclusion. The crisis situation caused by the drying up of the Aral Sea has
developed as a result of the economic and agricultural policy of irrational use of
water resources, the growth of irretrievable water consumption for irrigation. As
a result, the sea level dropped by 29 meters, the area of the water area decreased
by more than half, the coastline retreated by 120 kilometers, and the volume of the
sea decreased by 90 percent. It cannot be said that they had not been engaged in
solving the problem of the Aral Sea before. Various measures were taken, both in
Uzbekistan itself and at the international level, for example, by the International
Fund for Saving the Aral Sea. Assistance and support from other countries in
overcoming the negative consequences of the Aral disaster are important and
necessary. But Uzbekistan itself should set the tone for large-scale work. And
a number of major projects in this direction are being actively implemented in
the republic. For example, much attention is paid to forest plantations on the
dried-up bottom of the Aral Sea. During the years of independence, according
to some data, their area in the Aral Sea region exceeded 400 thousand hectares.
However, not all plants started, as the technology was often violated. Back in the
1990s, the sea became so shallow that fish disappeared in the salty waters. Time
has passed, the project “Regulation of the Syrdarya Riverbed and preservation
of the northern part of the Aral Sea” (RSRNAS) began to be implemented in the
region. Thanks to the restoration of the fishing industry in the Aral Sea region, it
is now better, as fishing has begun to generate income and has become the center
of fishing in the Small Aral Sea. Scientists of the Institute of Fisheries, located in
Aralsk, closely monitor the fishery. This is done so that there is no overfishing,
in order to collect biological data on marine fish.

Clearly, the blame is human intervention, which led to the death of the Aral
Sea. So, we will not see the former Aral Sea even on a smaller scale anymore. The
three lakes that are now in its place will remain. They are fed by groundwater and
other sources, but not by the Syr Darya and Amu Darya. The resulting Aralcum
should be planted with saxaul and other plants resistant to salt and drought.
These lessons are relevant, because in a number of regions of the world there is
also a situation when, due to uncontrolled intake of water for various economic
needs from rivers feeding seas and lakes, they are gradually decreasing in size.
According to experts, over the past 40 years, the area of the famous Dead Sea
has decreased by a third, which is already divided into two parts and continues
to be shallow, and skeptics claim that in half a century the sea may disappear
altogether. Since the 1960s, Lake Chad, the largest reservoir in Africa, began
to shrink. The Great Salt Lake in the USA is decreasing. Work is underway to
save Lake Urmia in the northwestern part of Iran, which is considered one of
the largest drainless salt lakes in the world. If it dries up, billions of tons of salt
will remain in its place, and millions of people living near the reservoir will find
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themselves in conditions similar to those in which the residents of the Aral Sea
region found themselves. At the same time, it is increasingly difficult to control
water intake, especially from transboundary rivers feeding lakes and seas. And
given the growing shortage of fresh water and food in a number of regions of the
world, experts predict even the possibility of conflict situations between some
countries.

Note: The research work was carried out according to the Initiative Scientific
Project on state registration NeO120RKIO185.
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