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Review to dissertation thesis of Asel Aleksandrovna Saparova:

~wWater Resources and Hydro-Chemical Regime Changes of the Rivers of the
Aral-Syrdarya Basin under the Influence of Anthropogenic impacts*®

My name is Prof. Dr. Christian Opp, and | am a researcher in various areas of hydrology,
soif science and dust research, related to environmental science topics, including dryland
water management, desertification, and dust research in Central Asia. | am a professor of
Physical Geography and the leader of the working group ,Water-Soil-Dust Research” in
the Philipps-Universitat Marburg, and | worked two times as Dean of the Facuity of
Geography at the Philipps University of Marburg. | got my Dr. rer. nat. (kandidat nauk)
from the Facuify of Mathematics and Natural Science at the University of Halle (1982) and
my Dr. rer. nal. habil. (dr. geograficheskich nauk) from the Facully of Physics and Geo-
Sciences at the University of Leipzig (1997).

The theme of the dissertation is of very high actuality. It belongs to the global environ-
mental syndrome research; in this case to the Aral Sea Syndrome. | am personaly
familar with the field of research and with the study area since 1978. Since that time |
have carried out investigations belonging to this field of research, and { have published
the results in scientific bocks and articles. From this experience | know that, although
the Aral Sea i1s a world famous environmental disaster, there are quite a lot of
knowledge gaps regarding the hydro-chemical changes of the rivers within the Aral-
Syrdarya basin. The PhD student Asel Aleksandrovha Saparova has identified such
knowledge gaps, and she has described the reasons for these knowledge deficits
(such as the transboundary character of the Aral-Syrdarya basin, the natural dynamic
of the runoff and discharge formation, and their interaction with anthropogenic impacts.
Based on this analysis the candidate has educed the main objectives of the dissertati-
on:
- Investigation of the discharge formation and the hydro-chemical regime of the
rivers of the Aral-Syrdarya basin (Kazakh part);
- Selection of suitable methods for the analyses of both quantitative and qualitati-
ve characteristics of the river runoff formation and the hydro-chemical regime of
the Aral-Syrdarya basin (Kazakh part);
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- Evaluation of the runcff formation, including water balance and hydro-chemical
regime of the Aral-Syrdarya basin (Kazakh part), with consideration of both
anthropogenic load and climate change;

- Long-term prognosis of water resources use and water balance within the
Syrdarya basin;

- Foundation of methodicai basics for ecologic standards for water management
within the Syrdarya basin (Kazakh part).

The main results of the disseration are:

- The improvement of the until now existiing evaluation of the water resources of
the Syrdarya basin {(Kazakh part);

- Identification of regularities of the spatio-temporal hydro-chemical regime
changes, including its present status qguo;

- Ariver bed balance of the Syrdarya basin (Kazakh part) was carried out, based
on correlation models;

- A future water demand analysis of the Syrdarya basin (Kazakh part), based on
scenario and frend analyses, with selection of spatial water management units.

Based on these results of the dissertation Asel Aleksandrovna Saparova was able to
improve the evaluation of

- water resources dynamic,

- anthropogenic impacts, including from different economic branches, on the river
bed, on the discharge formaticn, and on the hydro-chemical regime,

- critical runoff values and security standards for river discharge and ecologically
based sustainable river ecosystem development,

for the Kazakh part of the Aral-Syrdarya basin.

The dissertation thesis is very well structured. The outline consists besides the intro-
duction and the conclusion of four main chapters, including 28 figures and 6 tables.
The thesis text covers 128 pages. The text is written understandable and very well
ilustrated. The table of references includes 232 sources (on 15 pages). The attach-
ments include a huge amount of information regarding hydrological basics of the study
area in four multilateral pages tables. Especially valuable are the data (tables attach-
ments) and 108 attached figures about the innerannual mineralization and values for
different elements and organic compounds, and the analyses and prognoses of sub-
water basins values as well. These facts also prove the huge and very well done re-
search work of Asel Aleksandrovna Saparova.

The review recommendation is to prepare a selection of results (from the chapters and
from the attachments) for publications in international journals. | would be glad to help
the candidate in such a way.

The submitted dissertation thesis meets the requirements of the dissertation (Dr. rer nat.)
level at universities. The originat thesis and the publications of the candidate meet the
regirements of the PhD level of the profile 60060800 Ecology.
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OT3bIB na quccepraunonnyw pabory Canapoeoit Acesl ATeKCAHIPOBHBI
Ha Temy «M3MeHeRne pecypcoB H THIPOXHMHYECKOTO PERHMA PeK ApaJto-
CripI1apHHHCKOT0 BOJ0OX03SIHCTBEHHOT0 Dacceiina Mo B.INAHHEM aHTPONOreHHOM
JeATeIbHOCTHY

Mens 30ByT Hoktop Hayk. [Ipodeccop Kpuctuan Onm, u 8 ABIAHOCH HCCACIOBATENEM B
00JIacTAX TUAPONOTUH, TIOYBOBSACHMSI W W3YUYEHHs 3arpsA3HeHms, CHOKYCHpOBAHHBIX Ha
OKOJIOTHYECKHX BoOmpocax. Mos paBoTa BKIOYaeT YNMPaBICHHE BOMHBIMH PECYpPCaMH B
3aCYLITMBRIX palloHax, H3YYeHHE OMyCTHIHUBAHUA UM aHanu3 sarps3HeHuil B LleHtpanbHoit
Asun. S aBnsrock npodeccopoM dusnueckoii reorpadum U pyKOBOAHTENEM paGoteii rpy kL
"McenenoBanus BOIBI-NOYBBI-3arps3HEHAR" B yHUBepeHTeTe Dumvnma B Map6ypre. Kpome
TOT0, IBAXKIBI 3aHHMAN TOJKHOCTE Jlekara Qaxy:ibTera reorpadui B yHUBepcuTeTe Gunnnmna
B MapOypre. Moe oOpa3opanye BKIXOUACT CTENEHbh KaHAWAaTa Hayk B dakyneteTe
MaTEeMaTHKH M eCTECTBCHHBIX Hayk YHuBepeurera lamne (1982) m cremers noxropa
reorpaduyeckux Hayk B @axkynbTeTe HU3MKY ¥ reoHayK YHUBepcuTeTa Jleitmmura (1997).
Tema aucceprauny oudeHb akTyanbHa. OHa OTHOCHTCS K HMCCICAOBAHHAM T[IOOANBHOLO
SKOJIOTHYECKOrO CHHIOPOMA, B JAHHOM CIIy4ae K CHHAPOMY Apalbckoro Mops. 5 mMuHO
3RAKOM ¢ 3TOH 0OJIACTBIO HCCIICIOBAHUH U ¢ HccneayeMoit Tepputopueit ¢ 1978 rona. C tex
1op 4 MPOBOIMI HCCIENOBAHUA B 3TOH 00nacTu W omyOIMKoBal pe3ylhTaThl B HAYUHBIX
K=HTax ¥ cTaThaX. V3 moero onelTa 4 3HAW, YTO HECMOTPSA HA TO, UTO ApalbCKoe Mope -
SCEMHDHO M3BECTHAA JKOJIOTMYecKas KaTtacTpoda, CYMECTBYST 3HAUYMTENbHOE KOIUYIECTBO
NpOOEI0B B 3HAHMSIX OTHOCHUTENBHO THAPOXMMHYECKHN HW3MEHCHHM pek B Oacceline
Apaisckoro Mopsi. Jloktopantka Acell AnekcanApoeHa Canapora BRIIBHIA Takue Mpobers B
ZaEHAX M OTACaTa NPUYHHLL 3THX HENOCTATKOB (TAKME KAK TPAHCTPAHHYHERIE XapakTep
facceiina Apagscroro Mops ¥ CeIpAapbH, eCTECTBEHHAS AMHAMHKA 0Bpa3OBaHus CTOKA U
D2CX0Ia. UX B3aUMOJIeHICTBUE ¢ aHTPOTIOTeHHBIMH BozfeiicTBUAME). Ha ocHOoBe 3Toro aHanusa
KAZIRIAT ONPEICTUIT OCROBHBIC HETU AUCCEPTALIMH:

- MiccrienoBanue GopMIpOBaHHs pacXo/d ¥ THIPOXUMHIECKOTO pexnMa pek Gaccelina

Apatsckoro Mopd (dacTh Kazaxcrana);

- Bridop nozxomsiux METOAOB i AHATH3A KaK KOJNHYECTBEHHBIX, TaK WU

KAYeCTBEHHEIX XapaKTEPUCTHK HOPpMUPOBAHHA PEYHOTO CTOKA M THAPOXWMHUYECKOTO

pexwva baccefiRa Apanbekoro Mops (dacts Kazaxcrana);
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- Onenka (OpMHpOBAHUS CTOKA, BKIOUAs BOAHBIA OamaHC M THAPOXHMHYECKHE
pexuy  Oacceiina Apan-Ceipmapen  (KazaXcTaH¢kas 4acTh), € YHUETOM Kak
AaHTPOIIOTEHHON HArPY3KH, TaK ¥ W3MEHEHHH KIINMaTa;

- JloJroCpoyHBIH MPOTHO3 HCTIONB30OBAHUA BOIHBIX PECYPCOB W BOOHOTO Oanasca B
dacceitie Celpaapsn;

- OCHOBBI METOAQJIOTMH AN IKOJOTHYECKHX CTAHJAPTOB YIPABICHHS BOIHBIMU
pecypcamiu B bacceline Ceipaapbu (Kazaxcranckas 4acTh).

(OCFOBHBIC PE3yNBTaTHl JUCCEPTAIHHA:

* VYryullgHHE OLIEHKH BOOHBIX pecypcob Hacceiina Cruipaapeu (Kazaxcranckas
YacThb);

¢ Unentuduxanus 3aKOHOMepHoCTER NPOCTPAHCTBEHHO-BPEMEHHBIX
H3MEHEHUH THAPOXUMHIYECKOTO PEXUMA, BKITFOYAS €ro TeKYIlee COCTOSHUE;

¢ [lpoBenerue Oanadca pyena pexu B OacceiiHe Ceipmapbu (Kazaxcrasckas
9acTh) HA OCHOBE KOPPE/LIMHOHHEIX MofAesneit.

* Ananus Oynymero crnpoca Ha Boy B Oaccefine Ceipmapeu (Kaszaxcranckas
HacTb) ¢ HCHOJIB30BAHMEM ClLieHapWeB M TPEHMOBBIX aHATHM30B AN BBIGOpa
MPOCTPAHCTBEHHEIX CAWHALL YIIPABIEHUS BOJHEIME PECYPCaMH.

Ha ocHOBe »TuxX pe3yneTatoB aucceprannm Acen Anexcanaposma (Camapopa cMoria
VIVYIOIUTB
* OIEHKY AMHAMUKH BOOHEIX PECYPCOB,
* dHTPOIIOTEHHOTO BO3EHCTBHSA, BKIIOUAS W3 Pa3IMYHBIX OTpacieil 3KOHOMHKH, Ha
pyCno pexu, Ha QOpMHAPOBAHUE CTOKA M HA THAPOXMUMHBUCCKUI PEKIM,
® KpPWTHYECKME 3HAYCHHS CTOKA M CTAHAAPTHl 0€30IIaCHOCTH ML CTOKA PEK H
3KOJIOTHYECKY 0DOCHOBAHHOE YCTONYHBOS PAa3BUTHE PEUHOH SKOCHCTEMBL IS
KazaxcTaHckol dacTH OacceltHa Apan-Chlpaaphu.
CTIpyKTypa JHCCEpPTAUMM OYECHb XOPOIIO OPraHu30BaHA. B JONONMHEHHE K BBEIEHHIO H
3AKTIOYEHAK), OHA COCTOUT W3 YETHIPEX OCHOBHEIX IJIAB, BKIIOYACT 28 PHCYHKOB U 6 Tab:TuII.
Texer mamccepranuu cocTaBmseT 128 crpadun, TekcT HammcaH TOHATHO M OYEHb XOPOIIO
ALToCTpHpoBad. CIHCOK JTHTEPaTypel BKToHaeT 232 mceTownuka (Ha 15 crpammuax). B
GPRIIOAKECHRAX TIPEACTABICHO BOJBIIOE KOMUYECTBO WH(POPMAIHH O THIPOIOTHUICCKHX
JCHOBAN HecTeTyeMol o0nacTH B ueTslpex Tabaunax MHOrorpanuoi unbopmaumn. Ocodvio
TEEEOCTE NPEICTABIAIOT AaHKEIE (TPANOKEHUS-Ta0MUIb!) 1 108 HpHITOMEHHEIX pHCYHKOB 00
WIMSECEWH  MHHEPATH3AlMM BHYTPHTOJOBBIX M 3HAYCHWH pa3fWYHBIX 27EMEHTOB H
IDPEHESCCKHY COCIWHEHHH, a Takke aHATH3bl W TIPOTHO3B! 3HAUEHWH BHYTPUITOABATEHEIX
S020eMOB. JTH (DaKThl TakkKe MOATBEPXIAIOT OTPOMHBIA ¥ OUEHB XOPOIIO BHIIOIHEHHBIN
BOCRSRCBATeARCKHA TPy Acenb ANeKcanapoBrEEl Canapopoit.

)

SSOMSEOVeTCH TOATOTOBHTE NMOAGOPKY pe3yNbTaToOR (W3 TNAR W MPWIOKEHUM) 14
iy COMKALDHA B MeKIYHAPOIHSIX XKypHamax. S 6yay paa moMods KaHIMOATy B 3TOM BOIIPOCE.

{locacTaRIeHHAs IMCCEPTAUHOHHAS paboTa COOTRETCTRYET TPeOOBAHMAM YPOBHS A0KTOpA
2LT2CTREHABIX HAYK B YHUBEpCHTETaX. OpUrHHanbHasg AHCCEpTalus M My CIMKAlHM KAHIHIATA
SOOTBSTCTRVIOT TPeOOBAHUAM YPOBHS ZokTopa dunocodun npodung 6D060800 "Sxoxorus”
Sizofapr. 13 voabps 2023 v, <Himavin> <noonuce> Ilpod, J-k Kpucraan Onm
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