From Aral Sea to Aralkum
Problems of and solutions for a lost lake
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The disappearance of the Aral Sea within the last half of the former century
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,,The lost Aral Sea“
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Very shalloW”coastIme NW of §arsa Kelmes 28m asI
~background Kulandi peninsula (phot: SWBr, July 2004)
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Aralkum from space:
NASA-Satellite image
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Aralkum from space:
NASA-Satellite image

26,08.2010
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i Bt i e o The lost Aral Sea:

year area  volume salinity

‘ 1960 100% 100% 0,9%

' 1971  90% 89% 1,0%

| 1982 76%  59%  1,7%

1993  66% 26% 3,5%

-’ 2004  40%  19%  43%

-~ < 12010 12% 6% 7-10% AS(WB)
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From Aral Sea to Aralkum — Loss of ¢. 55.000 km?2 water surface area
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Crusty 511arshy Solonchak, Barsa Kelmes North Coast, (phot: SWBr July 2004)
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Iost Aral Sea: Ships without water in the middle of the new sandy desert (phot: M. Wennemann May 2003)
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' “Lacklng mfrastructure loamy salt desg\rt roads are slippery like soap (phot: sWBreckle April 2004)
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s Desiccation: Dry.sea'floor, salty loam mosaiC;"N/Aral'Sea coast (phot: SWBreckle April 2004)
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Reasons for the desiccation of the
Aral Sea since 1960:

The hydrological water budget became strongly
negative (water scarcity) since 1960

Reasons:

1. Huge new irrigation areas (cotton, rice) in Middle Asia
Extensive new canal-systems (with great water losses)
Newly installed fish ponds and water reservoirs

New lakes (eg Sarykamish-basin)

New water reservoirs in middle and upper river parts and
tributaries of Amudarya und Syrdarya
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Dynamics of the water surface of the Aral Sea (1000 km?)
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Water management in Central Asia: ,(/ ;
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North Coast, Northern Aral Sea (Shevshenko-Bay), stiff cliffs (chinks) and
the typical vegetation/ecosystems gradient  Panorama; phot: SWBr May 2003
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Salicornia europaea, Aral Sea surface in the first year after desiccation (phot: wwucherer Oct. 1994)
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Salicornia europaea community on marshy solonchaks Bassia hyssopifolia community on coastal solonchaks
(one year after drying out) (9 years after drying out)
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Haloxylon aphyllum-Atriplex pratovii community on Halocnemum strobilaceum community on coastal
degraded coastal solonchaks (22-24 years after drying out) solonchaks (30-32 years after drying out)
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Main landscape types in the new Aralkum

Wetlands 10% Sand-Desert 20%

.l‘

Salt-Desert 70%

Huge flats between Barsa Kelmes and Kaskakulan, source of salt dust,
with few single Halocnemum strobilaceum bushes (Chenopodiaceae) (phot: Wwucherer)
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7"1?9‘p’bal deﬂatlbn pattel"
SaIt dust 13 blown out

Crusty puffy solonchak plalns of the Aralkum east of Barsa Kelmes
the source of salt dust storms (phot: SWBr Juli 2004)




- The horrible BISQUNAQ,
A salt dust storm in spring
‘l'rom the North-East

~I

5
O" . - "
o ¥ f \

. htpp://earthobservatory.nasa. gov (18.04.2003) s




The salt dust cloud from Aralkum is blown southwards
=> dust: Long distance => sand: short distance

htpp://earthobservatory.nasa.gov
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The Ideal-Situation : dense ,Saxaul-Bushes*
the , Final Stage” of Succession (?)

» ; — “ . > ) - .
: !
Old Haloxylon aphyllum — Formation with perfect regeneration

(with 4 to 5 younger generations) (¢. 30 years after desiccation) (hot: w.wucherer)
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after 2 years (phot: WWucherer Juli 2004)



Plantings of Halocnemum strobilaceum, .
c. 10 years old, Experimetal Plot of Kazakh Ministry of Forestry (phot: Kaverin)
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Ruins of the former. fish factory on the island ofiUzunkair (ohot: SWBreckie may;2003)
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At Berg-Bay,
between N-
and S-Aral Sea

Resulting in:
constant water level

In the N (Kaz),
c 43m asl

But: sinking water level
o in the S (Uzb+Kaz)
now below 26m asl|

NASA: 01.09.2006
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ﬁemnants of flsher boats at the Northern Aral Sea near, Bugun (phot: SWBreckle May 2003)
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Aral Sea coast (phot: April 2004)

{20 e A .' ! ﬁ.—;ﬁ’;




nservationifield station at Barse




On the former island
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On the dry dry floor
Observation tower of the
nature conservation agency

(phot: SWBr Juli 2004)
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Nature Conservation |
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o Wildlife in the Aralkum, Agama (phot: SWBreckle April 2004)
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Proposed future means/solutions:
e Secure Energy supply (incl. Wind,

Photovoltaic, Thermic Collectors, Geothermy —
Gas and Oil)

e Secure Water supply and management
e Safe basis for food (eg Fish ponds)

e Health care / Mother and child ' N

o Phytomelioration %

o Natur conservation, protected areas JeTer )

S e i Barsa Kelmes (1)
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i Proposed future means and solutions:
Je Secure energy supply (incl. wind,

| photoveltaic, thermic collectors,
geothermy — gas‘andioil)

e Secure water supplysand land management
1o Safe basis for food (e.g. incl. fish ponds)

4e Small scale handicrafts

e Health care / mother and child
e Phytomelioration
e Natur conservation, pretected areas
e ECo-tourism
— 2050 - Goals
= NAPS (istors scton i, SRAPS cusresion aton iy




UNCCD

United Nations Convention on Combatting Desertification

The UNCCD entered into force on 26 Decernber 1996, 90 days after the fiftieth Ratification. At the end
of 2006 there were 195 signatures.

Desertification is the degradation of land in arid, semi-arid, and dry sub-humid areas. It is caused
primarily by human activities and climatic variations.

Desertification does not refer to the expansion of existing deserts. It occurs because dryland
ecosystems (more than one third of the world's land area) are very vulnerable to over-exploitation
and inappropriate land use. Poverty, political instability, deforestation, overgrazing, and bad irrigation
practices are all undermining the land's productivity

Over 250 million people are directly affected by desertification. One billion people in over 100
countries are at risk. These people include many of the world's poorest, most marginalized, and
politically weak citizens.

Combating desertification is essential to ensuring the long-term productivity of inhabited drylands. It
needs innovative solutions. Past efforts have too often failed, and around the world the problem of
land degradation continues to worsen.

Decisive Topics for the Aral Sea Region:

Irrigation-Management, Drainage, Salinity control, Erosion control; Wood as
basic fuel, Fire protection; Grazing management, Tugai-forests and
afforestation; Hunting management; Nature protection;

=> Decentralized Responsibilities and Administration; Water-/Energy-Supply /
Poverty Reduction / Health Control



Conclusions and Summary

The Aral Sea is lost - but almost 60.000 km?2 of new land!
=> The Aral Sea is lost - there are now 4 remnant basins.

The reason for the desiccation is the centralized agriculture of Sovjet Union which since 1960 has massively
increased the irrigated areas in Central Asia as e.g. for cotton monoculture. Today those irrigation systems are
partly modernized, they are now the basis for food production for the fast growing population.

=» The dry sea floor covers almost 60.000 km? : the new Aralkum-Desert.
It is a very dnamic mosaic of sand- and salt-desert ecosystems.

The spontaneous flora of the desiccated sea floor is now about 380 species of vascular plants. Dominant are:
Chenopodiaceae, Polygonaceae, Brassicaceae und Asteraceae, few Poaceae (grasses) and Fabaceae.

The coastal parts are regional diversity centers for Chenopodiaceae and Polygonaceae as well as for a rich
pattern of halophytes (salt tolerant plants). Parallel the fauna is now also rather diverse.

The vegetation of the Aralkum exhibits a mosaic of unique vegetation units with rapid changing composition
and rapid succession.

The Aralkum can be regarded as a modell ecosystem for studying vegetation dynamics and ecosystems
development for all central Asiatic deserts.

Artificial plantings enable the acceleration of a vegetation cover (Phytomelioration) — this is the best precondition
to combat the local sand- and to combat the regional dust storms. It enhances small scale soil protection with
favouring microbiotic surface layer soil crusts.

Future developmental projects have to focus on safe water-, energy supplies, poverty reduction and health care.

The Nature Protection Area of the former island of Barsa Kelmes has been greatly enlarged according to the new
situation, protective procedures have to be modernized.

Four core regions are defined: They are part of a future National Park and Biosphere-Reserve Aralkum:
= The former island Barsa-Kelmes

Former East coast with the hot springs of Kaskakulan

= Tugai forest region of the new developping Syrdarya-Delta after dam construction at Kokaral

Early Quaternary fossil sites at the Northern Chinks
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Sustainable Land Use in Deserts
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Salinized plains within Aralsk (phot: SWBr April 2001)
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The wide st_refc_hing root system of a Calligonum-shrub (phot: SWBr Juni 2004)
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Dense!old Saxaul-Forest (Haloxylon aphyllum)

on Barsa Kelmes, damaged by drought
(phot: SWBr Juli.2004)
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ARALSEE => Aralkum
Aus Wasser wird Wuste
Leben mit der Umweltkatastrophe

Kurz-Ubersicht mit einzelnen Thesen (keine 95, nur 10)
Wichtig zuerst: Situation und Entstehungsgeschichte der Katastrophe
verstehen - aus der Sicht der Naturwissenschaft und Okologie — dann:
Welche Moglichkeiten hat man etwas zu andern? Wie geht man damit um?
These 1: Den Aralsee gibt es nicht mehr (nur noch Restbecken)
These 2: Der Aralsee ist in absehbarer Zeit nicht wiederherstellbar
These 3: Aus naturwissenschaftlicher Sicht hat am Aralsee das groRte
menschgemachte Experiment zur ,,Eroberung von Neuland durch die Natur*
stattgefunden und findet noch statt
These 4: Am Aralsee sind fast 60.000 km? Neuland entstanden, weit mehr als
die Gesamtflache der Niederlande.
Allerdings: dieses Neuland ist, aufgrund des Klimas, offene Sand- und

Salzwlste

Warum ist der Aralsee ausgetrocknet?

Der Aralsee ist ein Binnenmeer.

ZufluB und AbfluB sind seit 1960 durch den Menschen aus dem Gleichgewicht geraten.
ZufluB gesamt => zum Aralsee (1990-2004): Amudarya: 50-60 => 5-15km?3 /

Syrdarya: 30-35 => 3-7km?3 / Grundwasser ¢ 40 => 2-5km?3

Ursache: neue Kanidle, Bewasserungssysteme, Fischteiche, Staudamme, neue Seen

Die Wassermenge im gesamten Aralbecken ist etwa gleich geblieben, aber
es kommt kaum mehr etwas im Aralsee an.



These 5: Die Umweltschaden sind nur durch grofRe Anstrengungen
einzugrenzen; insbesondere die Salzstaubstiirme (Bisqunaq) haben verheerende
Folgen (Mensch, Tier, Landwirtschaft); aber

These 6: Die Umweltkatastrophe am Aralsee muB auch als Chance fur einen
Neuanfang gesehen werden, so ist die Einrichtung eines groRen
Naturreservats bereits erfolgt und mul weiter ausgebaut werden mit
zusatzlichen Kernzonen

These 7: Die offenen Sand- und Salzwusten mussen schnellstens bepflanzt

werden: Phytomelioration — Aufforstungen - gegen das Ausblasen von Salzstaub (ca
10-50 Mio t/ a)

These 8: Die Bevolkerung mufl durch neue moderne Technologien dezentral
ihre Energie- und Wasserversorgung selbst decken konnen, dies dient der
Armutsbekampfung und Gesundheitsvorsorge

These 9: Die groRraumige Hydrologie muBR zu einem neuen Gleichgewicht
gebracht werden, einerseits ist dies durch den Dammbau im Norden
geschehen: Stabilisierung des nordl. Kleinen Aralsees und dessen
AussuBung. Dies steht andererseits noch aus flir das Aralseewestbecken im

Suden, eine noch viel groRere internationale Aufgabe — Uberlaufkanal im Norden zum
Ostbecken als Salzsumpf

These 10: Die Resource Wasser ist begrenzt. Nur eine gemeinsame standige
Wasserkonferenz, gemeinsame Strategien und neue sparsame
Wassertechnologien aller 6 Anrainerstaaten der beiden FluRsysteme Syrdarya
und Amudarya sind auf langere Sicht erfolgversprechend und damit nachhaltig
und den Frieden sichernd



