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ARAL SEA BASIN

Catchment area of the Aral SeaCatchment area of the Aral Sea
is about 1.8 million kmis about 1.8 million km 22



The Aral Sea map made by 
A.I. Butakov expedition materials in 1848-1849

The Aral Sea was the 4 th largest lake in the world according to 
surface in 1960 (comparative areas below in km 2)
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MAJOR IRRIGATION COMPLEXES IN THE ARAL SEA BASIN
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IRRIGATION DEVELOPMENT IN ARAL SEA BASIN



In the end of 1980’s, when the level dropped by abou t 13 m
and reached about +40 m, the Aral Sea divided into the Large 

and Small Aral

Area 40000 km2

(60% from 1960)

Volume 333 km3

(33% from 1960)

Salinity 30 g/l 
(10 g/l in 1960) 

the Large Aral

the Small Aral
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W. Large Aral salinity

E. Large Aral salinitySalinity in the Large Aral continues 
to go up while in the Small Aral it 
has begun to go down after the 

Aral Sea division 

The Aral Sea level and salinity



Dike in Berg strait is 
preserving 

Small (Northern ) Aral 
and rehabilitating its 

biodiversity .

Small Aral Sea

Syrdar’ya

Large Aral Sea

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



The first dam was built by our proposal in August 1 992.



When in 1992 a dike in Berg strait was built, fishi ng on the 
Small Aral was recommenced



Dynamics of fish catches in the North and South Aral Sea
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In April 1999, when the Small Aral Sea level increa sed more 
than by 3 m and reached +43.5 m, the dam broke.

(data from satellite altimetry by J.-F. Cretaux)
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Satellite altimetry:

Topex / Poseidon, Jason-1, Jason-2, Envisat



New Kok-Aral dike built by Russian company “ZARUBEZHV ODSTROY”



Dike in Berg’s strait funded by GEF and Kazakhstan government allowed 
to improve brackish water environment of Small (Nor thern) Aral Sea

• Dike in Berg’s strait allowed increase of level in Small (Northern) Aral Sea to +42 m a.s.l. with “for cing” to 42.5 m. 
• Present average salinity in Small (Northern) Aral S ea is about 16-17 g/l. In the nearest future it wil l reach 8-13 g/l.
• For further improvement of situation there are need ed improvements in irrigation efficiency to raise i nflow from Syr 

Dar’ya.
• It is possible to make the present dike a bit highe r and raise the level to +45 m a.s.l. This will all ow to enlarge the 

volume and area of Small (Northern) Aral Sea. 
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Canal from 
Syrdarya via
Tuschibas
Lake

Alternative version of the 2nd stage of the project  of restoring the Small Aral

• Alternative 2 nd phase of the project would raise level only of Sary shaganak Gulf.
• Second phase would allow further improvement of the  health of the local people, to decrease 

unemployment and increase living standards as well as income to the local families.
• The local economy also will be improved (fishery, s hipping, etc.).

• Local microclimate around Small (Northern) Aral Sea  will be much better than now.



Canal to Aralsk
(≈10 km)

Canal from Tuschibas Lake to 
Sarycheganak Bay (≈50 km)

Second dike to be built 
in the nearest future
Level 46-47 m a.s.l.



Since Aral Sea divided into 2 lakes at the end of 1 980s
level of Large Aral Sea is declining 

(data from satellite altimetry, courtesy of Jean-Fr ancois Cretaux)
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At the end of 20 th century brine shrimp Artemia 
parthenogenetica appeared in the Large Aral Sea.

In 2002-2005 under aegis of international company I NVE Aquaculture 
industrial harvesting of cysts was considered but n ow activities are postponed



The Aral Sea shape changing

Middle Ages Middle of the 
XIX century

Beginning of the
XXI century

Paleolimnological data allow us to hope that discuss ed ways of preservation and 
rehabilitation of the Aral Sea will facilitate its revival in XXI century.



The total length of the expedition route is more than 400 km

Expedition to the Small Aral (January-February 2013 )
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Research car of the Aral branch of KazNIIRH on the ice of the Small Aral near 
Cape Segizsai



Sampling of winter 
zooplankton



Pulling out of the fishing net on the 
Aral ice by the scientists of the Aral 
branch of KazNIIRH



Tsche-Bas Bay

Western part of 
Central Aral

(area = 129 km 2)

Approximate 
boundary of the 

Central Aral

Central Aral, 3.10.2015 . Light green color - wet soil, shallow water and hy drophytic
vegetation. This is the Central Aral at the end of the dry season (July-November), when it receives a 
little water from the Small Aral Sea. Salinity of W estern Lake at the end of this period is, probably 
quite high (perhaps too high for the survival of an y fish).



Tsche-Bas Bay

Island in the middle of 
the Central Aral
(area = 276 km 2)

Central Aral, 23.01.2016 . Central Aral during the wet season (from December  to June),when
large volumes of water discharge into it from the S mall Aral Sea due to the large winter water 
releases through the Toktogul dam on Naryn River in K yrgyzstan for power generation and normal 
spring flood. Mineralization of the lake at this ti me is low (fish can survive). The lake is covered w ith 
ice.



ARAL SEA on August 19, 
2014 (MODIS)

1 - dried Eastern Basin of the 
Large Aral Sea 

2 - Western Basin of the Large   
Aral Sea 

3 - New Central Aral Sea 

4 - Small Aral Sea 

5 - Tsche-Bas Bay 

A - Kokaral dam (Central dam) 

B – Proposed Northern dam 

C – Proposed Southern dam 



05.02.2015

Discharge of Syr Darya water to the Eastern Large Aral

Proposed southern dam



Optimistic Scenario of the 
Future Aral Sea (after 2030)

By: Micklin P. 2016. The future Aral Sea: 
hope and despair. Environmental Earth 
Sciences, 75: 844.





Discharge of water together with the fish 
from the Small Aral Sea



Fishes dropping down through the Kokaral Dyke



• December 12, 2018, the Executive Directorate of 
IFAS in Kazakhstan signed a contract for 
implementation from December 1, 2018 to 
December 31, 2019 of a large investment 
project “Preserving the fish of the Northern Aral”.

• This project will be implemented through grant 
funds of the German Society for International 
Cooperation (GIZ).

• The aim of the project is designing a fish 
protection device on the Kokaral dam to prevent 
the loss and death of fish during water discharge 
to downstream from the Northern Aral Sea.



• From February 27 till March 11, 2019 it is 
planned to made a field trip to the 
Small/Northern Aral Sea under leadership of 
Prof. Dr. Jumpey Kubota from Japan.

• Members of our laboratory and our colleagues 
from Japan and Republic of Kazakhstan will 
participate in this cold season expedition. 

• Results of this expedition will be published and 
used for making future plans of conservation 
and rehabilitation of the remnants of the Aral 
Sea.



WHAT SHOULD BE DONE FOR CONSERVATION OF 
BIODIVERSITY AND BIOLOGICAL RESOURCES OF THE 

ARAL SEA

1. As soon as possible to raise by 2-3 m the dam 
in Berg Strait.

2. In the next few years to build a dam in the 
throat of Sarycheganak Bay.

3. Build a simple dam to the south of Kulandy
peninsula.

4. Refuse shallow reservoirs in Amu Darya delta.
5. To redirect the rest of the Amu Darya flow to 

the Western Large Aral Sea.



Desiccation of the Aral Sea the last 6 years: 2013-2018

Huge volume of Amu Darya River discharge during the last 4 years: 2015-2018



Aral Sea, June 15, 2018. Space image by Proba V satellite.





August 2005 
Rendezvous over Aral



http://www.artemjew.ru/en/2016/07/20/aral16/

July 20, 2016 
Remnants of the Aral Sea



Thank you for your attention
The Aral Sea has future


