Pycckoe reorpadgunyeckoe o0LeCTBO
Nektopun umern KO.M. LLlokanbckoro

21 HosI0pa 2016 r., 18:30

CoBpeMeHHble npoonembl
N BO3MOXHOe byayuiee
ApanbCKoro Mmops

H. AnaguH, H. Bopodka, . bymep, C. [xarruHc, M. Qyptwn, 3. EpmaxaHos,
B. Xonnubekos, V. Kasabata, [1. Kansep, b. Kapumos, X.-®. KpeTo, . Ky6oTa,
®. MuknuH, K. Onn, W. MNnoTtHukos, M. TomaH, T. Uuaa, P. AweHko 1 MHormne gpyrue



Commonwealth of Independent States - Central Asian States
/ / 1

JJJJJJJJ




Apan 6bIn YeTBEpTbLIM B MMpe 03epoM No nnoLiagm

BOAHOIO 3epkKasna

2. BepxHee,
Kanapa, CLLUA
(82 900)

6. Muyuuran, CLUA
(58 020)

Adpuka
(32 900)

(22 490)

12. BuHHMNeEr,

7. TaHraHbuka,

13. Manasu, Adpuka

KaHaga (24 890)

4

5. l'ypoH, Kanapa
(59 580)

15. Napgora, Poccusa
(18 300)

14. OHTapuo

Kanapa/CLLA

(19 400)

3. Buktopusa, Adpurka
11. Spw, (68 800)
Kanapa/CLLA

(25 680)

4. Apan,
Y3bekucrtaH/KasxctaH
(65 500)

KaHaga (28 570)

1. Kacnnnckoe mope
(371 000)

8. BonbLioe MegBexbe,

Canada (31 330) 9. bawnkan, Poccusa

(31 500)

10.Bornblioe HeBomnbHUYbE,
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ApanbcKkoe Mope B cepeauHe XX Beka umeno
cnepywouwe napamMeTpbl

e [Mnowaab 67499 Km?
Bonbwion Apan 61381 km?
Manbin Apan 6118 km?

e OOBem 1089 km3

Bonbwon Apan 1007 kw3
Manbin Apan 82 km?

e YpoBeHb +53.4 M
 MakcmmansHasa rnyomHa 69 m
« ConeHoctb 10 r/n

B Apane obutano okosnio 20 BuaoB pbid
okono 200 BuaoB cBOOOAHOXKUBYLLINX
Oecno3BOHOYHbIX



CBoboaHOXuNBYyLME 6€CnO3BOHOYHbIE U PbIOLI,
BcensaBlMecs B Apan 4erioBeKOM

Polychaeta

Hediste diversicolor (Muller)
Mollusca

Syndosmya segmentum Recluz
Monodacna colorata (Eichwald)
Mytilus galloprovincialis Lamarck
Mya arenaria Linnaeus

Copepoda

Calanipeda aquaedulcis Kritschagin
Heterocope caspia Sars

Acartia clausi Giesbrecht
Mysidacea

Paramysis baeri (Czerniavsky)

P. lacustris (Czerniavsky)

P. intermedia (Czerniavsky)

P. ullskyi (Czerniavsky)
Limnomysis benedeni (Czerniavsky)
Decapoda

* Palaemon elegans Rathke

* P. adspersus Rathke

* Rhithropanopeus harrisii tridentata (Maitland)

* - BCeNeHbl CITly4YauHo

Pisces

Alosa caspia (Eichwald)

Acipenser stellatus Pallas

Acipenser nudiventris derjavini Borzenko
Acipenser guldenstadti Brandt et Ratzeburg
Clupea harengus membras (Linnaeus)
Liza auratus (Risso)

L. saliens (Risso0)

Ctenopharyngodon idella (Valenciennes)
Hypophtalmichthys molifrix (Valenciennes)
Aristichtys nobilis (Richardson)
Platichthys flesus (Linnaeus)
Mylopharyngodon piceus (Richardson)

* Syngnatus abaster caspius Eichwald

* Atherina boyeri caspia Eichwald

* Knipowitschia caucasicus (Berg)

* Neogobius fluviatilis (Pallas)

* Neogobius melanostomus (Pallas)

* Neogobius syrman (Nordmann)

* Proterorchinus marmoratus (Pallas)

* Neogobius kessleri (Gunter)

* Ophicephalus (Channa) argus Cantor



YUncno BuaoB 6ecno3BOHOYHbIX, BCerieHHbIX B Apan
YyesioBEeKOM

Number of invertebrate species introduced by man

O Intentionally B Accidentally

Number of species

1927 1954 1958 1960 1964 1965 1971 1984 1985

Year




Yucno BUOoB pbiO, BCeneHHbIX B Apan 4YerioBEKOM

Number of species

Number of fish species introduced by man

O Intentionally B Accidentally

1927

1929

1948

1954
Year

1960

1963

1979




Syndosmya wm Hediste , cneyuanbHO
BCeJieHHble B Apan, ABNATCA UeHHbIM

Kpab 6bi1n 3aHeceH B Apan
Crly4YauHo. .

RhithropanopeusihariSiiidentaia



C 1960 r. ApanbCckoe Mope NOCTOAHHO MerneeT
M3-33 IBATUA PEUHLIX BOA Ha OpoLLeHue
1964 r --.‘ ] r k | g &, - e » o

B i1,

B 2009 r. nnowaab Apana — 8410 KM2 (13%) 06'beM 85 KM3 (7 5%); Eonbu.low
Apan — 4922 km? (8%), 58 kM3 (6%), coneHocTb >100 r/n;
Manbin Apan — 3487 km2 (57%), 27 km?3 (33%), coneHocTb 10-14 r/n



PA3BHUHTHE OPOLIEHHUA B BACCEUHE APAJIBCKOI'O MOPA
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MAJOR IRRIGATION COMPLEXES IN THE ARAL SEA BASIN
@ main irrigation zones 1. Kara-Kum Canal 7. Surkhandar'ya Valley
in the Aral Sea Basin 2. Amu Dar'ya Delta 8. Golodnaya Steppe
proposed Siberia- 3. Amu-Bukhara Canal 9. Fergana Valley
=======  Aral Sea Canal 4. Zeravshan Valley 10. Middle Syr Dar'ya
5. Karshi Steppe 11. Kzyl-Orda Canal
. 1
6. Middle Amu Dar'ya 12. Syr Dar'ya Delta




B koHUe 1980-x rr., Koraa ypoBeHb CHU3UJICA Ha 13 M 1 gocTur
oTMeTKn +40 M, Apanbckoe mMope nepecrtano ObITb eANHbLIM
BOOOEMOM U pa3genunocb Ha Manbiv n bonbwon Apan.

Mnowagb 40000 Km?
(60% oT1 1960 r.)

Ob6bem 333 km®
(33% o1 1960 T.)

ConeHocTtb 30 r/n

(10 r/mB 1960 T.)




U3MeHeHne ypOBHSA U corieHOCTU AparibCKoro Mops

YpoBeHb, M
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ConeHocTb, r/n

Apan, ypoBeHb

Manbin Apan, ypoBeHb

BonbLion Aparn, ypoBeHb

— Apan, ConeHocCTb

— Manebii Apan, coneHocTb

— Bbonblion Apan, ConeHocTb

— BanagHbii bonbLwon Apan, coneHocTb
— BocTouHbIi Bonbon Aparn, coneHocTb




MbI npeanaranu 4 OCHOBHbIX NYTH
KOHCepBauuun u peabunutauuu
ApanbCKOro Mopsi U ero 3KocucTem

1. KoHcepBauusa n peabunutaumna Manoro
Apana

2. KoHcepBauusa n peabunutauma bonbslioro
Apana

3. KoHCcepBauusa n peadbunurtauuna genbTbl U
npuaenbToBbIX BoaoemMmoB Chip-dapbu

4. KoHcepBauua v peabunutauusa genbTtbl U
npuaenbToBbIX BoaoemoB Amy-[apbu
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Large Aral Sea

Small Aral Sea

Syrdarya -

[NTnoTuHa B nponuse
bepra nosBonser
coxpaHuTb Manbin
(ceBepHbIN) Apan u
cnocobcTByeT
BOCCTaAaHOBJIEHUIO €ro
OunopasHoobpa3usa

[Mo: Aladin N.V., Plotnikov I.S., Potts
W.T.W., 1995. The Aral Sea
desiccation and possible ways of
rehablilitation and conservation of its
North part // Int. J. Environmetrics. Vol.
6: 17-29.



[TnoTHa BnepBble Oblyla NOCTPOEHa no
Hawemy npeanoXxeHur B aBrycrte 1992 r.
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[lepBaga nnotmnHa B nponmnee bepra
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3oonnaHKToH Manoro ApanbcKoro Mmopsi BCKope

nocrie ero oraesyieHNA U B HacTosilee BpemMs
(TONbKO MaccoBble BMAObI)

1989 .
Rotatoria
Synchaeta vorax
S. cecllia
Copepoda

Calanipeda aquaedulcis
Halicyclops rotundipes aralensis

Bivalvia Larvae
Syndosmya segmentum
Cerastoderma isthmicum

2014 .
Rotatoria

Synchaeta vorax
S. cecilia
Keratella quadrata

Cladocera

Podonevadne camptonyx
Evadne anonyx

Copepoda

Calanipeda aquaedulcis
Cyclops vicinus
Bivalvia Larvae

Syndosmya segmentum
Cerastoderma isthmicum



3000eHTOC Manoro ApanbCKoro Mmopsi BCKope
nocrie ero otaefneHusa U B HacToslLlee BpemMs
(TONMbKO MaccoBble BMabl)

1989 .

Bivalvia
Syndosmya segmentum
Cerastoderma isthmicum

Gastropoda

Caspiohydrobia spp.
Polychaeta

Hediste diversicolor
Ostracoda

Cyprideis torosa

Decapoda
Palaemon elegans

2014 r.

Bivalvia

Syndosmya segmentum
Polychaeta

Hediste diversicolor
Ostracoda

Cyprideis torosa
Eucypris mareotica

Decapoda

Palaemon elegans
Insecta

Chironomidae larvae



[locne Bo3BeneHua B 1992 r. nnoTuHbI B nponuBe bepra B
KoHUe XX Beka Ha Manom Apare Obis1 BO30OOHOBJIEH PbIOHbLIN

npombicen.




Pbi6bl Manoro Apanbckoro mops (2007 r.)

CpepnHsaa coneHocTb nopaaka 11-14 r/n

JNlew, — Abramis brama
CaszaH — Cyprinus carpio

Benbin amyp — Ctenopharyngodon idella
Cyanak — Sander lucioperca

Kamb6ana — Platichthys flesus

Kontowka — Pungitius platygaster

Canaka — Clupea harengus membras
ATepuHa — Atherina boyeri caspia
bbiyok-0ybbips — Knipowitschia caucasicus
10 bbiyok-necyaHnk — Neogobius fluviatilis

11. beivok-kpyrnsk — Neogobius melanostomus

(O ORI OO OIS ORI RS



[OnHamunka ynoBoB B ceBepHOM U 0XXHOM Apane

Catches, tons
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Year
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Water height above Baltic Sea (m)

BecHon 1999 r., koraa ypoBeHb Manoro Apana
noBbICcUNCcA Goriee 4YemM Ha 3 M, AOCTUTHYB OTMEeTKU +43.5 m,
NNOTUHA NONMHOCTLIO pa3pyLlumnnachb
(AaHHble CNYTHUKOBOM anbTUMETPUU, NnpeaocTtaBneHbl J.-F. Cretaux)

North Aral

43.5

43 Satellite altimetry:
Topex / Poseidon, Jason-1, Jason-2, Envisat

42.5
42
41.5
41
40.5
40

39.5
1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Date (year)

2016



[Nponue bepra no (cneea) n nocne (cnpaea)
npopbiBa NJIOTUHbI

Aprll 14, 1999 April 30, 1999

e T

rf"’

i‘w'
‘4

Small Aral
. Sea

Source: USGS Global Visualization Viewer, Landsat4-5TM
(http://glovis.usgs.gov/ImgViewer/Java2lmgViewer.html)



K coxaneHuto, B HoYb 21-22 anpensa 1999 r. Bo BpeMs WTOpMa BOJSHbI
paspyLwunnu gamoy. B a1o Bpemsi Ha Hen paboTanu nogun. [1Ba yernoseka
YTOHYNO, 27 pabo4ynx 6bifin cnaceHbl NogkamMmu 1 BEpPTOSIETaMM.
bynbao3epbl N camocBarnbl YTOHYNN B MECKE.



Poccumnckaa komnaHua «3apyodexsoactpou» bnarogaps
domnHaHcupoBaHuo MupoBoro 6aHka npuctynuna K
CTPOUTESNILCTBY HOBOW NMNOCTOAHHOM NJIOTUHbI U 3aBepLUUna
ero oceHbto 2005 .

59° 60°
6eperoBas nuHua M. Apana
(ypoBeHb +47 M)

Manbin Apan

ypoBeHb 47 M, nnowaab 4310 km?,
06beM 46.5 KM°, NPUTOK PeYHbIX

BoA 4.5 km®, ctok B B. Apan 1.4
KM>, coneHocTb 7.6 r/n (?), Ha4Yano

peanusauumn npoekta — 2004 r.

K coxaneHuto, no psaay Nnpv4nH padoTbl ObINIU BbIMNOJIHEHbI MO COKpaLLEeHHOM
cxeme. YpoBeHb Manoro mopsi noaHANCsA He A0 OTMEeTKU +47 M, a TONbKO A0
OTMEeTKU +42-43 M, 4YTO He NO3BOJSIUMO AOCTUYb pPaHee 3anpoeKTUPOBaAHHbIX
oobema un nnowaan Manoro Apana. ConeHocTb B HeM coctaBuna 11-14 r/n.
BooocnuB Ha mecTe ObiBlIero nponuBa Ay3bl-Kokapan nocTpoeH He Obin,
COOpPYXeH TONMbLKO rnaBHbIN BOAOCIUB B nponuse bepra.



HoBasi nnoTuHa, NOCTPOEHHAA POCCUNCKON KOMMaHnen «3apybexxBoaCcTpom»
- e s

#




BoaonponyckHoe coopyXeHue HOBOU NSIOTUHLbI B
nponuBe bepra B ceHTAOpe 2007/ .




Manbin Apan 0o NOCTPOUKU NIOTUHDI
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CyaoHo Baganu ot mops (ceHTAGPL 2005 r.)




Marnoe Mope nocne NOCTPONKU NITOTUHBI










NnotnHa B nponuee bepra, noctpoeHHaa Ha cpeactBa GEF n npaButenbcTtBa KaszaxcTaHa,
Nno3BoSiMNa yny4lwnTb CONIOHOBATOBOAHYHO cpeany obutaHmsa B Manom (ceBepHOM)
ApanbCcKomMm mope

1960

29-42 %o

4

D 8-13 %

2007

11-14 %o

8-13 %o

MNMnoTtuHa B nponuBe bepra nossonuna nogHATb ypoBeHb Manoro (ceBepHoro) Apana Ao OTMETKU +42 M.
B HacTosiee Bpemsa coneHoctb Manoro (ceBepHoro) Apana okono 11-14 r/n. B 6nuxanwem 6yayuiem oHa cHusuTca ao 8-13 r/n.
Ona panbHenwero ynyyweHUs CUTyaLMm HYXKHO NOBbICUTb 3(h(PEeKTUBHOCTb OPOLLUEHUA YTOObI YBeNM4YnTb CTOK ChipaapbM.

B03MOXHO HECKONbKO U NOAHATbL YPOBEHb BOAbI A0 OTMETKM +45 M. 9TO NO3BONUT yBeNN4uUTbL 06bemM u nnowaab Manoro
(ceBepHoOro) Apana.



AnbTepHaTUBHbLIU BapuaHT 2-ro atana npoekKra
BoccTtaHoBneHusa Manoro Apana

\

HoBas nnoTtuHa

KaHan n3

v\gblpp,apbu
epe3 03.

Tywmbac

CywecTByloLwias nNioTUHa —

AnbTepHaTUBHbLIU 2-U BapuaHT NPoeKTa NO3BOJIUT NOAHATb YPOBeHb 3anuBa bonbwon CapblyeraHak.

BTopou aTan co3gacT ycnoBus AnA AanbHeEULero yny4lleHusi 340poBbs MECTHOroO HacerieHUs, CHUXeHUs
6e3paboTnLbl N NOBLIWEHUSA XU3HEeHHbIX CTaHAAPTOB, a TaKXXe JOXO0A0B.

Takxxe npousonaeT yny4weHmMe MeCTHOM 3IKOHOMNYECKON cuTyaumm (pbiGoNoBCTBO, CyA0XOACTBO U Ap.).
Mukpoknumat Bokpyr Manoro (ceBepHoro) Apana ctaHeT nydlue, 4YeM cenyac.
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C MmomMeHTa pasgeneHus Apana Ha 2 o3epa B KoHUe 1980-x rr.
ypoBeHb bonblworo Apana HeyknoHHO CHUXaeTcH

Aral West / Aral East

32
‘ Aral East water level: Jason-1 & Jason-2 (tracker ICE1)
Sow | Aral West water level: Jason-1, Jason-2 (tracker Icel) & Envisat (Tracker Icel)
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300MJIaHKTOH bonbLloro AparnbCKoro Mopsi BCKope
nocrie ero otaeneHusa U B HacTosllee Bpems
(TONMbKO MaccoBble BMabI)

1989 . 2005 .
Rotatoria Infusoria
Synchaeta vorax Fabrea salina
S. cecilia Rotatoria
Copepoda Brachionus plicatilis
Calanipeda aquaedulcis Hexarthra fennica
Halicyclops rotundipes aralensis Cladocera
Larvae Bivalvia Moina mongolica
Syndosmya segmentum Copepoda

Cerastoderma isthmicum Apocyclops dengizicus

Branchiopoda
Artemia parthenogenetica




B KoHUe XX Beka B bonbLloM Aparne nossBunachb
Artemia parthenogenetica

B 2002-2005 rr. nop armaoun mexxayHapoaHou komnaHum INVE Aquaculture Benacb
NOAroToBKa K NPOMbILUNEHHON AO00bIYe ee LUCT, HO cenYyac 3TU paboTbl CBEPHYThI.




[1lnaBaowme unctbl Artemia




3000eHTOC BonbLlioro ApanbCKoro Mopsi BCKope
nocrie ero otaeneHusa U B HacToslLlee Bpems
(TONMbKO MaccoBble BMabI)

1989 r. 2005 .
Bivalvia Infusoria
Syndosmya segmentum Frontonia marina ?
Cerastoderma isthmicum Turbellaria
Gastropoda Mecynostomum agile ?
Caspiohydrobia spp. Gastropoda
Polychaeta Caspiohydrobia spp.
Hediste diversicolor Ostracoda
Ostracoda Cyprideis torosa
Cyprideis torosa Eucypris mareotica
Decapoda Insecta
Palaemon elegans Baeotendipes noctivaga

Rhithropanopeus harrisii
tridentata



N3meHeHna B dpayHe 6ecno3BOHOYHbLIX bonbLuoro
Apana npu ero npesBpaLlleHnn B runeprannHHbI BOJOEM

e Synchaeta spp.
— ncyesnum B 1997 .

e Calanipeda aquaedulcis
—uncyesna B 1997 .

e Hediste diversicolor —
ncyes B 2001 r.

e Cerastoderma isthmicum
— ncyesaet B 2001 .

e Syndosmya segmentum
— ncyesaet B 2002 .

Artemia parthenogenetica
— nossunack B 1998 .

Moina mongolica
—c1996r.
Apocyclops dengizicus
—c 2004 .

Hexarthra fennica

— CTaHOBUTCH MaCCOBbIM
BUOOM

Brachionus plicatilis
— CTAaHOBUTCHA MaCCOBbIM
BUOOM



UxTnocpayHa bonbworo ApanbLCKoro Mmops

1998 r. 2002 .
Kamb6ana — Platichthys flesus 3anagHbin 6bacceunH:
Canaka — Clupea harengus membras Kambana — Platichthys flesus
ATepuHa — Atherina boyeri caspia AtepuHa — Atherina boyeri caspia

BblvoKk-6ybbIpb — Knipowitschia

caucasicus . .
BocTo4YHbIN DaccenH:

bbiyok-necyaHunk — Neogobius fluviatilis
PbI16 He ocTanochb

B HacTosiwee Bpemsa B bonblwom Aparne pbid HeT HUrge



B 6nuwxaunwune roabl NriaHNpPyeTCA peanu3oBaTb creuuanbHbIW MPOEKT,
HanpaBreHHbIX Ha KOHCcepBauuo n peabunutauyuro bonblworo Apana.
OpHako, cpeacTBa AJiA 3TOro Noka He HauAeHbl.

Bonbwon Apan

3anagHoe Mope: ypoBeHb 33 M,

nnowaab 6203 KM?, 06beM 85 KM®,

NPUTOK peyHbIX BopA 7.35 Km®,
cTok B BocT. Apan 3.05 km®,

coneHocTb 45 r/n (21 r/n k 2050 r),

Hayasno peanusauum NpoekTa —
2007 r.

BocTouyHoe Mope: ypoBeHb 28.7
M, nrowaab 5710 KM%, 06bem 21
km®, npuTok u3 3an. Apana 2.95
km°, npuTok 3 Manoro Apana
1.03 km®, coneHocTb 362 r/n (?).

3anuB Aoxunban: ypoBeHb 53 M,
nnowanb 1147 kM>, o6bem 6.23
km®, npuTok n3 Amy-flapbu 8 km®,
cTok B 3an. Apan 7.35 km®,
coneHocTb ~2 r/n.
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B HacTosiwee Bpemsa Ans ooner4eHUs NoMckoB (hnHaHCUPOBaHUSA NMPOEKT
yrnpoLiaeTcsl C Uenbio ero yaeweBneHus. XoTAT COXpaHUTb TONMbLKO 3anaaHbIn
Bonbwon Apan Ha oTmeTKe +29-30 M, coneHocTb B HeMm byaeT cBbiwe 100 r/n.



Tak BbIrnaauT ObiBlIee AHO AparnbCKOro Mopsi Npyu oTCyTCTBUM

NOCTYNMEeHUA rpyHToBbIX BoA. Kapakannakusa, ceHTAb0pb 2004 r.




[Mpn Hann4un rpyHTOBLIX BOA ObiBLUEee AHO AparibCKOro Mopsi 3apacraeTt
TpocTHMKOM. Kapakannakusa, ceHTA0pb 2004 r.




CtpoutenbcTBO Bogocbpoca ns Mexaype4eHCKOro BoaoxXpaHunuila B pycrio
Axkaapbu ons nogayvv BoAbl B BOCTOYHYHO akBaTtopuro bonbworo Apana.
CeHTA0pL 2004 .

K coxaneHuto, 3To coopyxeHue paspyLliusiocb BCKOpe nocrie BBoaa ero B
akcnnyaTtauuro oceHbto 2005 r.




OHo 6bINno
NOCTPOEHO Ans
noagayu Boabl n3
Mexagype4yeHcKoro
BOAOXpaHUNMLa
B BOCTO4YHYIO
yacTb bonbworo
Apana no pycny
Akpapbu

BooonponyckHoe coopyXeHune
Nno 3aBepLUEeHUU ero
CTpOMUTENbLCTBA B CEHTAOpe
2005 .

i ! L 5
- b ;= .
e STt e L G T e |

e



s i F e e e, = & Ty i e = Lyt ’ _r.__.. L
r ~ e |

PKarieHuto, 3To BOAOMNPONYCKHOE COOpYXeHMe pa3pyLiMnocb BCKope
4 nocrne BBoAa ero B aKcnsyatauuio B oktadbpe 2005 .




NMocne 3Ton kKatacTpodbl ObLINIO NOCTPOEHO crneyuaribHoe
BOOOCOpPOCHOE coopyXeHue Anga nogavym Boabl B BoCTOYHbLIN
Bbonbwon Apan ns Mexaype4eHCKoOro BOAOXpaHWUNMLWa no pycny
AKp,apr (ceHTﬂﬁpb 2015 r)
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MpoekTnpyembie HebGoMbLUME BoAoEeMbI B Aenbte AMyaapbu




BblHOC BETPOM MNMblJIN N COJIN C BbICOXLLUENo AHAa ApaanKoro MOPA




Corb 1 Nbifib cAyBaeMbIE C BbICOXLLErO AHa
AparnbCKoro Mopsi npeacTaBnsaoT ONacHOCTb
09 300pOBbSA MECTHOIO HacerneHus.

DKCNepTbl CYUTAIOT, YTO MECTHOE HaceneHmne
CWUIbHO CTpaaaeT OT:

1. pecnupaTopHbIX 3aboneBaHnH,

2. paka ropTaHu 1 nuuieeona,

3. paccTpoucTBa NuLleBapeHUs,

4. BbICOKOIo KPOBAHOIro gaBfieHna u3-3a
BObIXaHUS U 3arnaTtbiBaHUS HACbILWEHHbIX COMblO
BO34yXa U BOAHI,

5. 3aborneBaHn Ne4YeHn N NOYeK,

6. npobrem c rnasamum.

YTpaTta pblOHbIX 3anacoB cAenana nuily MeHee
pa3HoobpasHoun, ycyrybns He4OCTAaTOYHOE
NMUTaHNE N aHeMunto, ocobeHHO cpeau
BepeMEHHbIX XKEHLLUH.



Terrva/Modis image _
October 71,2002 -
250 mefer resolution’




o QOcTtpoB Bo3poxaeHus Takke co3gaeT yHUKanbHyo npoodnemy.

e 3TOT OCTPOB Npexae Obin HeBONbLUMM, OTAANEHHbLIM
obHaXXeHMeM NMOoTHbLIX Nopoa nocpean AparnbCKoro Mopsi.
HaunHasa ¢ 1952 r. CoseTcknn Coro3 ncnosib3oBars OCTPOB Kak
nccrieaoBaTeribCKUM NOSIUITOH A1 CYrnepCceKpeTHOro
bruonornyeckoro opyxus. Ha nowagsix, obesbsHax, oBuUax,
ocnax u rnabopaTtopHbIX XXUBOTHbLIX UCMbITbIBANTUCb FrEHETUYECKU
N3MEHEHHbIE N NPEBpPAaLLEHHbIE B OpYXUe BO3dyanTenu
bones3Hen, BKNoYasa Takne, Kak:

cnoupckasa sa3Ba,

TYJNAPEMUA,

bpyuennes,

4yyma,

TMq)l

Q nuxopapgka,

ocna,

6oTYynN3mMm,

BEHEeCYaiIbCKUN NoLliagnHbIN aHUeanurT.

e Pbibakm 1 MecTHbIe Xutenm obifin 0becnokoeHbl CoOoO0LLEeHUAMUN O
MacCOBOM rmbenu XXUBOTHbLIX U Pbib, a Tak e 0 MHAPEKLMUOHHbIX
3aboneBaHUAX cpeaun nogen, paboTaBLLUMX HA OCTPOBE.



NMonuroH ons
OMONOrn4ecKoro opyxus
Ha ocTpoBe Bo3poxaeHus,
npeBpaTUBLUEMCSH B
NoJslyocTpoB
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Aspogpom n noc. KaHTyOek Ha ObiBLIeM ocTpoBe Bo3poxaeHus
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* [locne pacnaga B 1991 r. CoBeTtckoro Coto3a, OCTpOB,
No 3asiBIeHNSAM BOEHHbIX, Obln 0be33apakeH. OagHako,
n3-3a otctynneHunsa mops, B 2001 r. ocTpoB
BoapoxaeHna coeanHurca ¢ MaTepuUKoM Ha tore.
JKCnepThbl Mo 34paBOOXPAHEHMIO Onacanmck, YTo
npeBpalleHHble B bronornyeckoe opyxume
MUKPOOPraHn3mMbl, TAKME Kak BbDKUBLUNIN BO3OYyAUTESb
CNOUPCKOWN A3BbI, MOIMM NOMacTb HA MaTEPUK C
6noxamu Ha 3apaXXeHHbIX rpbl3yHax, KoTopble
MHOIOYMCIIEHHbI HA OCYLLUKE, UM YTO, TEPPOPUCTDI
MO NONy4YnTb OOCTYN K MUKpoopraHuamam. B 2002
CLA Bbligenunun 6 MUnnImMoHOB AON1apoB U HarnpaBunu
rpynny akcnepToB, YTOObI NOMOYb Y30eKncTaHy
YHUUTOXUTb MOObLIX COXpaHUBLUMXCA BO3byamnTenemn
bonesHen. PaboTbl ObIfin ycrewHo 3aBepLUEHbI, U
OCTPOB CTarl NpakTun4eckn 6e3onacHbIM.



Co3paHHasa B HawemM MHCTUTYTe 27 neT Ha3apn
JITabopaTopusa conoHoBaToBOAHOMU rMapooduonoruu
npoAaosmxuna Tpaguumio nsyvyeHusa Apana, Havartymo

B cteHax 3/IH B cepeguHe XIX BekKa.
OcoObin BKnag B usyvyeHme Apana BHeC akageMuk
J1. C. bepr. Ero moHorpadwma 1908 r., nocBsiLueHHas

3TOMY 03epy, A0 CUX NOP OCTAaeTCH aKTyalibHOM.
KonnekTnBy Hawen nabopatopum yaanochb
noaTtBepanTb npeasugeHue J1. C. bepra, yto Apan B
Xone cBoen UCTOPUUN HEOOAHOKPATHO MEHS1 CBOM
oyepTaHusa. Bo Bpemsa Hawunx akcneamuum obinm
npoBeneHbl cneumaribHble nareosIMMHONIOrM4eckue
nccrieqoBaHus, NoKasaBllUe crnpaBensiuBoCTb
Barnspnos J1. C. bepra.



MeHbKM cpeaHeBeKOBbIX CaKcaynoB, OOHapyXeHHbIe
Ha Bbicoxwem aHe Apana.



OcTaTku cpeaHeBeKOBOro cakcaysa nog Boaomn



Radiocarbon determination
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Almaosphenc data from Stever et o, (1998); OxCal v3.4 Bronk Ramsey (2000}, cab 4 2d:12 prob wepf chron])
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PaguoyrnepoaHas gatupoBKa NeHbKOB cakcayna



bypeHune Ha Apanbckom mope. ABrycTt-ceHTA0pb 2002 r.




Pa3pe3aHue nnacrmaccoBoun TPpyObl C KOMTOHKOU AOHHbLIX OCagKoOB



Pa3pe3aHue KepHa MeTannn4yeckou ninacTmHOMU
W pasaesrnieHue ero Ha ABe NoNTOBUHDbI



Pa3pe3aHHble KepHbl



MecToHaxoxaeHune maB3onesi Kepaepum




Pa3BanuHbl cpeaHeBeKOBOro maB3orses,
OoOHapyXeHHble Ha BbicoXwiemM aAHe Apana.



JTOT XXe maB30sien 4yepes 4 ropa.
Pa3BanuHbI NOKPLISINCb HA3€MHON PAaCTUTENbHOCTLIO.




[lekopaTuBHasa KepamMuka U3 maB3ones




Koctn HOmo sapiens v goMalHUX XXUBOTHbIX,
HauaeHHbIe Hegarieko oT MaB3ones

- _i.ﬁﬁ’f ¢




MenbHNYHbLIN XXEePHOB,
HangeHHbIN HepJarieko ot
maB3ories Kepaepwu




PparMeHTbl KepaMunku u
yepen Homo sapiens ,
Ha ObiBWeM aHe Apana
HeQarieko oT maB3ories

Kepnoepwu
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Pa30butble KyBLUMHbI Ha

BbicoXxwem gHe Apana

Heaaneko oT MmaB3ones
Kepaepwu



Cnepabl peAaTenbHOCTHU
yerioBeka, ooHapyXeHHble Ha
Bbicoxwem aHe ApanbCKoro

MOpPS Heaaneko oT MaB3ones
Kepaepu



)enel M3 Kepaepu-2




OcTaTKn cpegHeBeKOBbIX
peYHbIX pycen,
cCOXpaHuUBLUMECH Ha ObIBLUEM
AHe ApanbCKoro mops




Apanbckoe Mope nNpu pa3HbIX YPOBHAX
[o: Ch Reinhardt, 2006, 2007
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NU3MeHeHue TeMnepaTypbl U KONM4yecTBa 0CaaKoB B
pernoHe Apanbckoro mops 3a nocnegHue 2000 net
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[1o: I.Boomer et al., 2008



PeKOHCTpPYKUMA NnaneoconieHoCTU ApanbCKoro

Mops 3a nocnegHue 2000 neT

(Ha OCHOBE NaneosIMMHONONMYECKUX OaHHbIX)
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[1o: I.Boomer et al., 2008



N3mMeHeHne ypoBHA ApanbCKoOro mops

3a nocneaHuve 3000 net
(Ha ocHOBe NaneosIMMHONOINMYECKNX AaHHbIX)

| | | | | |
] ' ! ! ' '
| i | | i \ i
_ 4 : ' : : : :
O i | i i | i
T | | | | | |
- : : : : : :
< |’ | | | | | |
) | | | | | |
] | | | | | |
Y | | | | | |
| | | | | |
i i i | i |

2000 1500 1000 500 0 500 1000

Years AD Years BC

[Mo: N.Boroffka, 2006 (13: I.Boomer et al., 2008)



N3meHeHMe ovyepTaHum Apana

CepepuHa Hayano
XIX Beka ~ XX| Beka

CpeaHue Beka
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NManeonnmHonoruyeckne AaHHbIe NO3BOJSIAKT HaAM HaAEATbCA, YTO
obcyxaaBLIMeca cerogHA NyTn KOHcepBauun n peabunutauum Apana npuonusar
ero Bo3poxgeHue B XXIl Beke.



Jkcneguums Ha Manbein Apan (aHBapb-deBpanb 2013 r.)

Ob6Lwas NpoTsKEHHOCTbL MapLUpyTa akcneanuumn — 6onee 400 KMm.



OupekTop Apanbckoro otaeneHus KasHUNPX 3. EpmaxaHoB c
MOo4biMKY yYacTHUKaMK akcneamummn n3 AnoHnm n KaszaxcraHa

il
"




Hay4Ho-nccrnenosartensckumn asTomobuns Aparnbsckoro otaeneHnsa KasHUNPX
Ha nbay Manoro Apana y mbica Cernscamn




OT60p NPob 3nMHEro
NaHKTOHA
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Bbibopka pbIOOSIOBHOW CETU Ha NbAy
Apana cunamMmm HayYHbIX COTPYAHNKOB
Apanbckoro otaeneHusa KasHNMPX



Kokapanbckasi nnotnHa co ctopoHbl Marnoro nnu CesepHoro Apana
B KOHLe dHBapsa 2013 r.




YyacTHuk akcnegmunm Tauypo YOA n3s AnoHun y toXKHOU CTOPOHGI
Bogocbpoca Kokapanbckon nnoTUHBbI




YyacTHUKM aKkcneanumm
bepyT BUOEO-UHTEPBLIO Y
aknma ApanbCKoro panoHa
H. MYCABAEBA




YyacTHuk akcneauummn na AnoHun depet Bnaeo-nHtepsbio Y KYLLUEPBEAEBA
Antbasn KywepbaeBnya — HayarnbHUKa YnpaBneHusa npupogHbiX PECYPCOB U
perynupoBaHnsa npnpoaononb3oBaHna Kbi3blNnopaAnHCKOW obnacTtu

-




B Hay4Hon 3emnsiHke Aparnbckoro otaeneHmna KasHUMPX Ha mbice Cernscaim Obinio Tenno, yoTHO
N OaXke XapKo OT Hay4HbIX uaen. YyeHble KasaxcrtaHa n nx konneru n3 Poccumn genatot Bce
BO3MOXHOE A5 BoccTaHoBreHust buopecypcos Manoro (CesepHoro) Apana. Bce ato crtano

BO3MOXHbIM Bnarogapsi cosvaaternbHon geatenoHoctn MOCA




Apanbckoe mope, 30.09. 2009

1.

Manoe (ceBepHoe) ApanbCcKoe
mope — “Kasapan”

. 3anagHoe bonblioe (H0XHOoe)

Apanbckoe mope — “3anagHbin
Y3apan”

. BocTtouyHoe bonblioe (XHoe)

Apanbckoe mope —
“BoCTOYHbLIN Y3apan”

. BbiBwWU#M 3anuB Twebac —

“Twebac-Kynb”

. MpoToka mexxay BOCTOYHbLIM U

3anagHbiMm bonbwnm Apanom

. OcTaTku nponuBa Mexay

ManbiMm n bonbwum Apanom



MODIS
14.06.2010

L

Apanbckoe mope 14.06. 2010

K cyacTtbio BocTouHbin BonbLion

Apan MOXeT nony4yaTtb
HEKOTOPOE KOSINYEeCTBO BOAbI B
Clly4ae ee npornycka yepes
nenbTy AMyaapbu. O6 aToMm
cBuaeTenbCTByeT AaHHbIV
CHMMOK cO cnyTHuKa. OgHako
9TOT BO3POXOEHHbIN BOCTOYHbLIN

BonbLwon Apan o4yeHb Menkumn, u
BCKOpPE Mnocrie NepeKkpbITUS CTOKa
BOoAbl N3 AMyaapbu OH BbICOXHET.
K coxaneHuto, Habnogaemoe
SBJIeHNe HOCUT CryYauHbIV
XapaKTep U HE NMOBTOPSIETCS
e)XXerogHo.




MODIS .
13.09.2010 4

Apanbckoe mope 13.09.2010

Kak BUOHO Ha KOCMUYECKOM
CHUMKe OT 13 ceHTabps 2010 r.,
bnaronpuaTHas cuTyauus Ha
Bonblom Apane coxpaHunacbh 4o
oceHW. Boabl XBaTUIO HE TOMbKO
Ha opoLleHne, HO 1 anga cbpoca B

BOCTOYHYIO KOTJTIOBUHY borbLuoro
Apana.




3anuB Twe-bac

3anagHas YacTb
LeHTpanbHoro Apana
(nnowaab = 129 Km?)

NMpumepHan
rpaHvua
LleHTpanbHoro
Apana

LeHTpanbHbIK Apan, 3.10.2015. Ceetno-3eneHkiin uBeT — BNaxHasa No4sa, MeNKOBOALS U
rmapocuTHas pactTutTenbHOCTb. ATO — LleHTpanbHbIM Apan B KOHUe cyxoro nepuoaa (Uiornb-
HOAOpPL), KOoraa B Hero masno copacbiBaetca Boabl 3 Manoro Apana. ConeHocTb 3anagHoro osepa
K KOHLUY 3TOro nepmvoaa, BeposiTHO, ;OBOSILHO BbICOKas (BO3MOXHO, CIIULLKOM BbICOKa AnA
BbhKMBaHUA NOObIX pPbIO).




3anuB Twe-bac

OcTpoB nocpeau
LleHTpanbHoro Apana
(nnowanb = 276 KM?)

LleHTpanbHbIn Apan, 23.01.2016. UexTpanbHeiit Apan Bo Bpems BRaxHoro nepuoaa (¢
Aekabps No MIoHb), Koraa 3HauuTenbHble 06beMbl Boabl copachbiBaloTcs B Hero u3 Manoro Apana
U3-3a 60NbLUMX 3MMHUX NOMyckoB Yepe3 TOKTOrynbLCKyo NNOTUHY Ha peke HapbiH B KbiprbiscTtaHe
AN BbIpaboTKU 3MeKTPO3HEPrun 1 HopManbHOro BeceHHero naBoaka. MuHepanusauus o3epa B

3TOT NepuoA HU3Kas (MOryT BbKUTb pbiObl). O3epo NOKPbLITO NbAOM.




Apanbckoe mope 19.08.2014
(MODIS)

1 — BbICOXLUNM BOCTOYHbIN
baccenH bonblioro Apana

2 — 3anagHbln bacceunH
bonbworo Apana

3 — HoBbIW LleHTpanbHbin Apan

4 — Manbin Apan
5 — 3anuB Twe-bac

A — Kokapanbckagda nnoTuHa
(LueHTparnbHasa NnoTUHA)

B — npegnaraemasa ceBsepHas
NNoTUHa

C — npeanaraemas roXHagd
NroTUHa







byayuiee Apana 3aBUCUT U OT
CYLLECTBYIOLLNX MONMNTUYECKUX
TeHOeHUUN B cTpaHax baccenHa
ApanbCKOro Mmops



NMamaTHUK BonHam, normowvm B Benukowm
OTeyecTBeHHOU BOUHe, 2003 r.




TOT XXe NaMATHUK C HaANUCbLIO Ha Y30EeKCKOM:
"MoaBurn oTuoB - Hacneaue notomkam®, 2004 r.
Ha ctene — y36ekckuu chnar.




OTKpbITME NepeneriaHHOro NnamATHUKA.
MpamMoOpHbIe NAINTbI C UMEeHaMM NormoLInx yaaneHsbl.
BmecTo ¢hnaroB — nsoopaxeHume Apana.




Cenyac 3ToT CHUMOK B IHTepHeTe
o3arnasreH «CmoTpoBas nnoLagKka»




B ceHTsa0pe 2008 r. B napke MyuH
agMUHNCTpaLmMA yCcTaHOBUITIa HOB
namsaTk normownm B Benuvukonm OTey

AOHHAad
MEHT B
eHHOW BONHeEe
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Bnarogaps akTMBHOCTU 06LLI,eC'TBeHHOCTI/I*EIaMF-iTHVIK He
TONbKO Oblin CO34aH 3aHOBO, HO 1 BbisT AOMNOMHEH CMUCOK
I'IOFI/I5LIJI/IX



3akrnr4yeHune

Ewe 0o Hayana aHTPOMNOreHHoM perpeccumn n ocorioHeHna Apana ero akocmMctemMma ucroltana nocneacTans
BCereHns HOBbIX BUOOB, Ha4YaBLLerocs B KoHuUe 1920-x rr.

OCHOBHOW U €ANHCTBEHHON NPUYNHON COBPEMEHHOIO BbIChbIXaHUS 1 OCONIOHEHUS AparibCKOro Mops siBNAeTCs
n3baTMe Bog Amyaapbun n Coelpgapbu ong opoLLEHUS.

Mo>HO BblAENUTb 3 OCHOBHbIX CTaAuM MpoLiecca CHMKeHUs bropasHoobpasus Apana BCrneacTeue ero
OCOJIOHEHUS:

- B 1971-1976 rr., KOraa coneHocTb npesbicuna 12-14 r/n, nc4esnn CoONOHOBaTOBOAHbLIE BUAbI MPECHOBOAHOIO
NPOUCXOXOEHUS,

- B 1986-1989 rr. , KOraa coneHocTb npeBbicuna 23-25 r/n, nc4esnu cConoHOBaTOBOAHbLIE BUAbI KACMNNCKOro
NPOUCXOXOEHUS,

- B KOHUe 1990-x — Ha4ane 2000-x rr. u3 bonbworo Apana, korga ero coneHoctb npesbicuna 80-100 r/n,
ncyesatoT BUObl MOPCKOro NMPOUCXOXOEHUA.

B 1989 r. Apanbckoe Mope B pesysfibTaTe BbICbIXaHUS pasfenunock Ha 2 yactu: Manbi Apan Ha cesepe U
Bonblwon Apan Ha tore. Ha mecTte ogHoro Bogoema obpasoBanoch 2 CECTPUHCKUX.

[Mocne pasgeneHnsa Apanbckoro mopsi B 1989 r. Manbin Apan uMeeT NonoXUTENbHbIN BOAHbIM 6anaHc, ero
CONEHOCTb CHMXaeTca (nocre NOCTPOMKN HOBOW NMIOTUHLI B Nponunee bepra ero ypoBeHb nosbicuncs). Ctano
BO3MOXXHbIM BOCCTaHOBMEHNE ero bruopasHoobpasus n Bo3poxaeHne pbibonoBscTea.

bonbwon Apan, umesa oTpuuaTenbHbln BOAHbIN BanaHc, NpoAoKaeT BbiCbIXaTb U OCOSNTOHATLCS,
npeBpaTUBLUUCKE K KOHUY 1990-X rr. B runepranuHHbii Bogoem. BocctaHoBneHne ero 6mopasHoobpasmns u
pbIBONOBCTBA HE NPeACTaBSAETCA peanbHON BO3MOXHOCTbIO. EAMHCTBEHHON BO3MOXHOCTbLIO XO3SMCTBEHHON
AedaTenbHOCTM Ha bonbwom Apare ABfgeTcd NpoMbllUieHHas 3aroToBKa LUCT payvka apTeMun.

K HacToswemy BpeMeHu bonbluon Apan pasgenunca Ha 3 oTaenbHblX Bogoema: 3anagHbli 1 BOCTOYHbIN
BaccelHbl, cBA3aHHble NPOTOKOW, 1 03epo Tuwe-bac.

CyLiecTBeHHOE NoBblWeHNE 3PHEKTUBHOCTN OpoLLEHUS 3eMerb B 6accenHe ApanbCckoro Mopsi Morno Obl
cbepeyb 3HauUnTENbHbIN 06BEM BOAbI, KOTOPbLIN CMOT Obl CYLLIECTBEHHO NOMOSIHUTL BOAHbLIN BanaHc Apana.
OpHako aT1o TpebyeT BCceoxBaTbIBaOLWEN N O4EHb JOPOrOCTOALLEN PEKOHCTPYKLMN OPOCUTENBHBIX CUCTEM, a
TakKKe CYyLLEeCTBEHHbIX NEPEMEH B COLMaNbHO-3KOHOMMYECKOWN chepe, YTO Noka ManoBepoOATHO.

O6beM nocTynneHns Noa3eMHbIX Bof B ApanbCckoe Mope CyLLLeCTBEHHO Oorblle, YeM CYMTANOCh paHbLUE.

CTtaBLwunin Tenepb NONYoCTPOBOM OCTPOB Bo3poxaeHns, KOTOpbI B COBETCKOE BpeMs BbiST MONIMIOHOM Ans
nccrnenoBaHus U UcnblTaHUs BUONOrNYECKOro OPYXNA, ocTaeTcs «bomMOon 3ameaneHHoro 4eENCTBUSA», T.K.
COXpaHMBLUMECH TaM aKTUBHble BO30yamnTenu 6one3Hen MoryT nonacTb Ha MaTEpPUK.

[MnaHbl 4O6bIYN HETU 1 ra3a Ha BbICOXLIEM AHE ApanbCKOro Mopsi MOryT CHU3UTbL MHTEPEC BlacTeN K ero
cnaceHuio.



YTO HYXXHO CAOEJIATb ANlA COXPAHEHUA
BUOPA3HOOBPA3UA

N BUOJIOTMYECKUX PECYPCOB APAJIbCKOIO MOPA

1.

2.

Kak MOXHO ckopee nogHATb Ha 2-3 M NMOTUHY
B nponuee bepra.

B 6nwxaniwmne roabl NOCTPOUTb NNOTUHY B
ropne 3anuea bonbluon CapbiyeraHak.

[ToCcTpOUTbL NPOCTENLLYIO NMOTUHY K HOTY OT
nonyoctpoBa KynaHabl.

OTKasaTbCHa OT MENKOBOAHbIX BOAOXPaHUMULL
B AenbTe AMyOapbMu.

HanpaBuTb OCTaTOK CTOKa AMyaapbu B
3anagHoe bonblioe Apanbckoe Mope.
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O110 KNUHHe
1923-2015 JleB AnekcaHppoBu- .
Ky3HeuoB Codmna laBnaoBHa

1934-2015 CTenaHbsAHL,
1934-2015
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To, Ymo ocmariocb om Apalibe
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