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Abstract. The Aral Sea crisis has gained global notoriety as a human-induced
environmental disaster. This paper contextualizes this crisis within a broad geo-
graphical framework. Three interpretations of a single photographic image em-
blematic of the desiccation of the Aral Sea are related to general foci within the
academic discipline of geography. These interpretations serve to guide a framing of
the Aral Sea crisis within a geographical context. This is presented as a geograph-
ical problem, incorporating elements and processes salient to physical geography,
human geography, and human-environment interaction. With ecological and so-
cietal sustainability in the immediate Aral Sea region still a pressing concern, ge-
ographers are well positioned to contribute relevant, research-driven insights.
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1. Introduction

The Aral Sea crisis has attracted substantial global
attention over the course of the past three decades.
A wide range of academic and popular press ac-
counts have documented the death, decline, desic-
cation, and near-disappearance of what was once
the world’s fourth-largest inland water body (see
e.g. Micklin, 1988; Ellis, 1990; Spoor, 1998; Glantz,
1999; Bissell, 2003; Micklin, 2010). Readers of this
journal are undoubtedly familiar with the Aral Sea
case, particularly that of an unparalleled anthropo-
genic environmental disaster, for good reason. Ge-
ographers recognize in the Aral Sea crisis a salience
that resonates across our discipline’s numerous sub-
fields. Broadly speaking, physical geographers, hu-
man geographers, and geographers specializing in
the interrelationships between human society and
the ‘natural’ biophysical environment can each iden-
tify Aral Sea-related research questions appropriate
to the respective subfields. The multi-and cross-dis-
ciplinary nature of geography would also seem to
ideally position our discipline to address the com-
plex, multi-scale coupled nature of the region’s hu-
man and environmental systems in the continuing
evolution of the Aral Sea crisis.

The relevance of the Aral Sea crisis to geography
(and perhaps more importantly the relevance of ge-

ography to the Aral Sea crisis) provides an ideal op-
portunity for a reconciliation of the case and the
discipline. In pursuit of this objective, the purpose
of this paper is to frame the Aral Sea crisis within
a broad conceptualization of the discipline of geog-
raphy. Three interpretations of a single photograph,
related to three broad foci of the discipline of geogra-
phy, will facilitate this framing. In the process, histor-
ical and contemporary developments in the Aral Sea
region will be described. This paper proceeds, follow-
ing this introduction, with an image made by the au-
thor during a recent (September, 2011) expedition to
the Northern Aral Sea in Kazakhstan. The image will
be used first to extract and expand upon three broad
approaches to geographical research. Three interpre-
tations of this photograph will then guide a framing
of the Aral Sea crisis within a geographical context.
The paper concludes with a brief summary followed
by a hopeful call for renewed interest, on the part of
geographers, in the Aral Sea crisis.

2. Method for framing the Aral Sea crisis

A single image, made by the author on the former
seabed of the Northern Aral Sea near Ak Basty, Ka-
zakhstan in September of 2011 (Photo 1) will serve
as a vehicle through which the geographical fram-
ing will be guided.

Photo 1. A desert-bound maritime vessel on the former Aral Sea bottom near Ak Basty,
Kazakhstan

Source: Photo by author, 8 September 2011
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While this image is unique (in the sense that no
others exist from that precise location at that exact
time), others like it, of rusting ships in the desert,
are numerous and have come to symbolize the Aral
Sea crisis. Three interpretations of this photograph,
one of ecological destruction, a second of socio-eco-
nomic decline, and a third of interrelationships be-
tween the ecological and social conditions coincide
with three broad, general, and traditional foci with-
in the discipline of geography.

2.1. Physical geography

One interpretation of the above image might focus
on the physical, environmental elements displayed.
Blue sky, interspersed with cumuliform cloud cover,
extends to the horizon. In similar fashion, a barren
and seemingly lifeless, flat, and arid terrestrial land-
scape expands as far as can be seen. The dominant
element in the photograph is a human element, in
this case a Soviet research vessel (the Otto Schmidt)
which seems dramatically out of place. Of course
what is glaringly absent is the depth and volume of
water necessary to support such a vessel. We might
surmise from this that some drastic environmental
change has taken place here, and further suppose
that a very large body of water has disappeared. In
such a scenario, a body of water of this size would
have also provided habitat for a variety of flora and
fauna species, and served to moderate the local and
regional climate.

The above narrative focused primarily on the
presence or curious absence of natural environ-
mental features (elements of the atmosphere, hydro-
sphere, lithosphere, and biosphere) of the landscape
in the above photograph. Physical geography con-
cerns itself with these environmental elements, in
particular their distribution on the earth’s surface,
their development, and the various interrelation-
ships between them (McKnight, Hess, 2003).

2.2. Human geography

Another interpretation of the above image might fo-
cus on the human elements portrayed. As men-
tioned above, the Otto Schmidt dominates the
photograph, sitting isolated and abandoned to de-

cay. As the ship continues its wasting, rust and
windblown sand are likely to rob it of its remain-
ing identity — soon enough its name will no long-
er be visible. The human endeavor to which the
Otto Schmidt was dedicated is no longer necessary
or even possible. Soviet research funding and infra-
structure have disappeared with the USSR’s collapse.
Other ships in similar photographs are of fishing
vessels, emblematic of the once vibrant industry so
vital for the region’s economy and well-being of lo-
cal inhabitants. Regardless of their original purpose,
scientific research, cargo, transportation, or fishing
vessels now decaying in the desert have also come
to symbolize regional socio-economic decline. One
other human element in the above image is a set of
automobile tire tracks located off the port side of
the Otto Schmidt stern. Something about this ship,
and others like it, has attracted visitors. One is not
accustomed to seeing maritime vessels stranded in
the desert, of course, and the uniqueness of this
scene and whatever dramatic events conspired to
shape it may now have produced attractive desti-
nations.

This narrative has concentrated on human ele-
ments in the above photograph, and has touched
on a variety of activities (scientific research, trans-
portation, industry, political process, tourism). Hu-
man geography can be viewed as the study of the
locations and distributions of such human activity
on the surface of our planet, and often seeks expla-
nations for the resultant spatial patterns (Ruben-
stein, 2008).

2.3. Human-environment tradition

A third interpretation of the above image could
concern itself with the correlation between the
apparent dramatic environmental change and the
decaying maritime vessel. Whatever happened
to produce this scene has had clear impacts on
both the physical environment and the lonely
human element (the Otto Schmidt). The spatial
and temporal correlation of the physical and hu-
man elements suggests that their declining fates
are closely linked. This sentiment has been artic-
ulated vividly by William S. Ellis, who described
similar landscapes on the former Aral seabed in
Uzbekistan.
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“Some of the vessels have been cut up for scrap,
but several dozen remain, some with anchor chains
played out across the sand and some gutted of all
but the wasp nests in the wheelhouses. Cast in heavy
coats of rust, all smell of the death of the sea and of
themselves” (Ellis, 1990: 84).

The above description has stressed the intercon-
nections between the bio-physical (death of the sea)
and the human (death of the ships), another broad-
ly-defined focus of the discipline of geography. In
an influential and widely circulated article, William
Pattison (1964) identified the ‘Man-Land’ theme as
one of four defining principles of geography. The
Human-Environment interrelationship approach
has also been included as one of the ‘five unifying
themes of geography’ (Joint Committee on Geo-
graphic Education, 1984) and conceptually informs
the more recent emergence of research investigating
the coupling of human and natural environmental
systems (e.g. Liu et al., 2007; Werner, McNamara,
2007; Helldén, 2008).

3. The Aral Sea crisis
in geographical perspective

A single image, presented above, generated three
interpretations regarding the landscape presented.
These interpretations, in turn, were related to three
broad disciplinary foci within geography. Using this
framework as an organizational guide, the Aral Sea
crisis can be effectively presented in a geographi-
cal perspective.

3.1. Environmental crisis

With respect to the natural, biophysical environ-
ment, what has transpired in the immediate Aral
Sea region can be classified as an environmental
disaster. Over the course of the past five decades,
the Aral Sea has shrunk dramatically (Fig. 1).

Fig. 1. Approximation of the extent of the Aral Sea in 1960 (light-

er grey) and 2011 (darker grey)

Source:

hitp://earthobservatory.nasa.gov/Features/World]

behange/aral sea.php?all=y| (Homepage of NASA Earth Ob-

servatory), DoA: 30 October 2012
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The Aral’s dramatic desiccation has formed, in the
words of one expert, “one of the world’s major envi-
ronmental problem areas” (Spoor, 1998: 409). Oth-
ers have called the crisis “one of the worst ecological
disasters the world has seen” (Crighton et al., 2011:
125). In discussing global environmental change,
Safford (2010) first cites the Aral Sea among impor-
tant worldwide threats to sustainability. Situated in
the arid border region between southwestern Kaza-
khstan and northwestern Uzbekistan, the Aral Sea
is a terminal lake with no fluvial outflow. As such,
its water balance is determined by the difference
between inflow from the Syrdarya and Amudarya
rivers and losses through net evaporation. Prior to
1960, this water balance was essentially in equilibri-
um, though since that time (Fig. 1) the Aral Sea has
declined in surface area by 88 percent, water volume
has declined by 92 percent, water level has dropped
by 26 meters, and water salinity levels have risen by
a factor of 20 in places (Micklin, 2010). Under such
a scenario the debilitating impact on the Aral re-
gion’s biodiversity stocks is not surprising. Habitat
loss, both in the Aral and the delta regions of the
Amudarya and Syrdarya, has decimated a variety of
flora and fauna species. Escalating salinity has done
the same for most of the Arals fish species. In ad-
dition, dust storms carry salt-laden sediment from
the former seabed across Eurasia. The Aral’s climate
moderation function seems to have also evaporated
with its water. For instance, Small et al. (2001) doc-
ument regionally warmer summers and cooler win-
ters (by as much as 6 degrees C) since 1960.

3.2. Human crisis

Human populations living in the Aral's immediate
region have also suffered disastrous consequences.
Most of these impacts can be related to economic
decline (including unemployment, poverty, loss of
income opportunities) and to deteriorating health
conditions. The former set of problems is most di-
rectly a function of the collapse of the Aral Sea fish-
ery since the early 1960s. This fishery had become
a vital source of income and employment for the
communities around the Aral Sea, supporting a re-
gional industry based on the harvest, processing,
and export of fish. As the Aral receded, declining
spawning habitat, increasing water salinity and ris-

ing contaminant concentrations contributed to the
decline in the number and variety of fish. Not sur-
prisingly, fish harvests in the Aral Sea also declined.
In 1964, 41,120 tons of fish were harvested from the
Aral. By 1974 this total had dropped to 15,500 tons,
and by 1984 fish harvests on the Aral stood at zero
(Kazakhstan Research Institute of Fisheries, 2011).
Declining harvests proved disastrous for the fish
processing centers of Aralsk, Kazakhstan and Moy-
naq, Uzbekistan. Estimates place the number of job
losses at 60,000 (Micklin, 1988). During the final
decade of the USSR, processing facilities in these
two locations kept operating at a minimal level by
processing frozen fish imported by rail from as far
away as the Pacific Ocean (Kumar, 2002).
Contemporary health conditions among resi-
dents of the immediate Aral region have been de-
scribed as constituting a serious “public health
tragedy” (Crighton et al., 2011: 125). Much of this
tragic circumstance can be attributed to the Arals
desiccation and the resulting ecological crisis. The
collapse of the fishing industry on the Aral Sea has
also led to unemployment, poverty, and the removal
of an important source of dietary protein. Another
important factor has been the collapse of the Soviet
health care system and infrastructure that has par-
ticularly impacted rural areas like those surrounding
the Aral Sea. Specific contributors to poor health
conditions span a broad array of factors. The gen-
eral salinization and mineralization of the former
Aral seabed occurred with the recession and evapo-
ration of the lake. Salts and minerals have also made
their way into the region from upstream areas in the
Amudarya and Syrdarya basins. In addition, agri-
cultural chemicals (fertilizers, herbicides, pesticides,
and defoliants) applied to cotton fields (and other
crops to a lesser extent) have also flowed down-
stream and have concentrated in the immediate
Aral region. For those living around the former Aral
Sea, these substances persist in the water they drink,
the food they eat, and the air they breathe. Drink-
ing water in Uzbekistan’s portion of the Aral region
(the autonomous republic of Karakalpakistan) has
been found to have elevated biological and chemical
contaminants as well as high salt and mineral con-
tent (Small et al., 2003). The food supply in this area
has also been responsible for elevated dioxin intake
(Muntean et al., 2003). Frequent dust storms trans-
port pesticide-laden particles through the air and
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into the lungs of residents (O’Hara et al., 2000). The
heightened incidence of health problems and dis-
eases within the Aral Sea region is striking. A par-
tial list includes tuberculosis, anemia, and a number
of forms of cancer, hepatitis, kidney malfunction,
diarrheal disease, respiratory disease, hypertension,
and heart disease (Small et al., 2001).

3.3. Human-environment interaction

As the above sections have shown, the Aral Sea cri-
sis is indeed an environmental and socio-economic
crisis. A full understanding of the genesis of these
crises, their evolution over the past five decades, and
most recent amelioration efforts does not emerge,
however, without investigating interrelationships be-
tween humans (society) and the natural environ-
ment (nature) in the Aral basin. This investigation
might begin by examining the first decades of the
USSR and the Soviet drive to expand cotton pro-
duction within the Aral Sea basin. The Soviets were
not the first to grow cotton here, though the scale
of ‘success’ of this endeavor was unprecedented and
eventually proved unsustainable — most certainly for
the Aral Sea and those living around it. As part of
what Grigoryev (1952: 170) termed the “Stalin plan
to remodel nature,” expansive irrigation networks
were constructed along the Amudarya and Syrdar-
ya basins. One of these canals, what is today the Ka-
rakum Canal in Turkmenistan, is the world’s longest
irrigation ditch and is the single largest diverter of
water meant for the Aral Sea. The volume of water
diverted for irrigation, much of which was lost to
percolation and evaporation throughout the irrigat-
ed portion of the basin, soon resulted in an ongo-
ing recession of the Aral Sea (Fig. 1). Other impacts
included rising water tables, and water logged, sali-
nized, and mineralized soils. During the Soviet pe-
riod, cotton fields were heavily fertilized and doused
with liberal applications of herbicides, pesticides,
and defoliants. As discussed earlier, these poison-
ous substances have concentrated near the Aral Sea
and negatively impacted the health of human pop-
ulations and of the ecosystem. If measured strict-
ly with respect to cotton output, the Soviet efforts
in this regard were certainly successful. Soviet cot-
ton production more than doubled between 1960
(slightly above 4 million tons) and 1988 (nearly 9

million tons) (Pomfret, 2002). Today, Uzbekistan
and Turkmenistan remain among global leaders in
cotton production and export, and the sector is an
important source of income and employment in Ka-
zakhstan, Tajikistan, and Kyrgyzstan.

While the 20" century nearly saw the disap-
pearance of the Aral Sea, the first decade of the 21*
century witnessed human action aimed at partially
restoring one portion of it. During the late 1980s,
the receding Aral had split into two separate bodies,
the smaller northern Aral Sea (NAS) in Kazakhstan,
and the larger southern Aral mainly in Uzbekistan.
In 2005, a dam and dyke complex (sponsored by
the World Bank and the government of Kazakhstan)
was completed along the southern edge of the NAS
to the southwest of the Syrdarya delta. Additional
construction of a spillway and rechanneling of the
lower reaches of the Syrdarya, combined with wa-
ter containment capabilities of the 200 meter-long
Kok Aral Dam and eight-mile dyke, have led to an
increase in water level, volume, and surface area for
the NAS. Environmental conditions in and around
the northern Aral have also greatly improved. De-
creasing water salinity (today at roughly 1960 levels)
has resulted in the return of a number of previous-
ly exiled (into more suitable fresh water of the Syr-
darya) fish species (Micklin, 2010). The return of
fish has meant the return of the fishing industry,
though on a smaller scale than what existed dur-
ing the pre-1970s Soviet period. Since the comple-
tion of the dam and dyke, commercial fish harvests
have increased on the NAS, from 695 tons in 2005
to 3,520 tons in 2011 (Kazakhstan Research Insti-
tute of Fisheries, 2011). The rebirth of the fishing
industry in the NAS has engendered among local
residents a sense of hope and anticipation of more
prosperous economic conditions. As one fisherman
put it, while standing on the shore of the NAS near
Tastobek, Kazakhstan in September of 2011, “Yes-
terday, fishermen arrived by motorcycle. Today they
arrive by Uaz (Soviet produced 4x4 vehicle). Tomor-
row they will arrive by sport utility vehicle”

4. Conclusion

A single image (Photo 1), not unlike others of a de-
caying maritime vessel stranded in a desert land-
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scape once the Aral seabed, yielded interpretations
focusing on environmental elements, human ele-
ments, and the spatial and temporal correlation be-
tween phenomena of nature and of society. As these
interpretations relate to three broad foci of geog-
raphy (physical geography, human geography, and
human-environment interaction) this photograph
facilitated a geographical framing of the Aral Sea
crisis. The Aral case has been described here as an
environmental crisis featuring a desiccating lake, de-
sertification, destruction of habitat, and regional cli-
mate change. The environmental disaster is also a
human crisis, with local populations plagued by the
collapse of the Aral fishing industry and a multi-
tude of health problems. The situation here is also
a clear case of human-environment interrelation-
ships and interaction, with a largely anthropogen-
ic genesis and negative reciprocal feedback harming
both the biophysical environment and human pop-
ulations. Most recently, during the first decade of
the 21* century, human modification in the form
of dam, dyke, and rechanneling infrastructure, has
resulted in both environmental and socio-economic
improvements in and around the NASA. Heralding
the return of the Aral Sea, as some popular press ac-
counts have done, is wholly inaccurate. While one
small portion of the former grandeur of the Aral
has been stabilized, the southern Aral continues
its desiccating retreat. Surrounding areas in Uz-
bekistans autonomous republic of Karakalpakistan
remain mired in conditions of ecological and so-
cio-economic disaster. Under these conditions and
given the recent success of restoration efforts on the
NAS, could similar human intervention yield simi-
lar success in the southern Aral? Technically speak-
ing, such a scenario is possible (see southern Aral
stabilization plan in Micklin, 2010), though in prac-
tice unlikely. Amudarya river water is a necessary
input for two of the world’s leading cotton produc-
ers and exporters (Uzbekistan and Turkmenistan).
Sharp reductions in water withdrawals along this
river seem unlikely. In addition, if current oil and
gas exploration efforts are successful in Karakalpaki-
stan’s former seabed, the already miniscule political
will on the part of Uzbekistan to restore the south-
ern Aral would most likely evaporate completely.
The Aral Sea crisis, as this paper has attempt-
ed to describe, is a geographical problem with op-
portunities for research across the broad spectrum

of geography. As most of the former Aral Sea re-
gion remains in ecological and socio-economic
crisis, the urgency for global attention has not sub-
sided. As the global community has reached a crit-
ical juncture with respect to environmental change,
Stafford (2010) highlights the contemporary need
for a broad interdisciplinary research approach
bridging the gap between biophysical and human
systems, in an effort to fully understand the inter-
relationships between those systems. The Aral Sea
case is among the world’s most pressing and dra-
matic instances of this interrelationship. Given the
breadth and focus of our academic discipline, ge-
ographers are well positioned to be at the forefront
of Aral Sea crisis research. This would appear also
to be true for other similar anthropogenic environ-
mental problems.
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