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2.1. Water Management Situation in the Amu Darya

and Syr Darya River Basins

Water Resources

In 2023, the total annual runoff in the Amu Darya and
Syr Daryariver basins amounted to 106.06 km?, which
is 90% of the average long-term runoff.

Amu Darya River Basin

The annualrunoffin the Amu Darya basin (Amu Darya
and Zerafshanrivers) was 70.78 km?3, of which 56.5 km?
is the runoff of the Amu Darya River at the nominal
“Kerki” section (upstream of the water intake for the
Garagumdarya canal). The flow of the Amu Darya Ri-
verwas 92% of the norm in the first quarter, 3% during
the growing season, and 76%in October-December.

The total water storage in the Nurek and Tuyamuyun
reservoirs was 12.82 km?3as of January 1, 2023.

Syr Darya River Basin

Inthe Syr Darya basin, the annual runoff, including the
Naryn, Karadarya, Chirchik rivers, as well as small ri-
vers, is equal to 35.28 km?3, of which 20.76 km? is the
total inflow to the 3 reservoirs — Toktogul, Andijan and
Charvak.

By January 1, 2023, the total water storage in the ba-
sin's reservoirs was 20.13 km?, including 12.88 km?® in
large reservoirs (Toktogul, Andijan, Charvak) located
in the flow formation zone.

Operation of Reservoir Hydrosystems

The annualinflow to the Nurek reservoir was 21.01 km3,
including 16.8km?® (80%) during the growing season.
The annual outflow from the reservoir was 21.15km3,
with 13.28 km?3released during the growing season.

Due to insufficient inflow from the Panj River, the an-
nual flow intfo the Tayamuyun Hydrosystem was only
20.08 km®, which was 4.33km?® less than forecast.
During the growing season, the inflow was 14.09 km?.
The annual outflow from the reservoir was 19.54 kms3,
or 85% of the schedule set by the BWO Amu Darya,
including 13.31 km? during the growing season, which
is75%.

The annual inflow to the Toktogul reservoir, located
on the Naryn River, was 12.24km?, including 92.18km?
during the growing season, or 75% of the annual in-
flow. The annual outflow from the reservoir amounted
fo 12.86km3, of which 5.35km?® (42%) was released
during the growing season. The Toktogul Reservoir
was drawn down by 0.62km?3, and its volume at the
end of the yearwas 10.42 km?.

Water Allocation and Water Shortage

Waterresources are allocated by the ICWC between
the riparian states of the Amu Darya and the Syr
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Darya (allocation of water withdrawal limits/quotas)
on a hydrological year basis, i.e. for a period from
October to September. However, the analysis below
presents water allocation data for a calendar year
(January-December).

Amu Darya Basin

In 2023, the water withdrawal limit for the Amu Darya
river basin was set at 55.17 km?3, of which 47.58 km?
was actually withdrawn. During the growing season,
33.19 km?® was withdrawn. Overall, 86% of the annual
limit was utilized, including 84% during the growing
season.

The distribution of water withdrawals among the
counfries was as follows:
m Tgjikistan: limit — 9.82km?; actual withdrawal -
9.42km?

Turkmenistan: limit — 21.85 km3; actual withdra-
wal-=19.92km?3

Uzbekistan: limit—23.5 km3; actual withdrawal -
18.24km?3

Water limits and actual water withdrawails
from the Amu Darya over 2023

25 120
® - 100

20
£
ol - 80
215
S
2 - 60 %
= 'Io ,
; - 40
3 5
z 5 - 20

0 - 0
Tajikistan Turkmenistan Uzbekistan
I limit I actual —e—used

During the growing season, water shortages in the
river reach between the Nurek hydropower plant
and the Tuyamuyun reservoir (Darganata site)
amounted to 3% for Tajikistan and 13% for Uzbekistan,
while Turkmenistan experienced no shortages in this
section. However, in the reach between the Darga-
nata and the Samanbay site, Turkmenistan and
Uzbekistan faced undersupplies of 30% and 38%,
respectively, during the same period. These increa-
sing water shortages along the river during the
growing season can be attributed to uneven distribu-
tion across the territory.
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SyrDarya Basin

The total water withdrawal in the Syr Darya Basin (up
to the entry point of the Shardara reservoir) reached
13.65km?, including 9.81 km?® during the growing
season, which represents 82% of the canal water
withdrawal limit. Additionally, 500 millionm?® was
discharged from the Syr Darya into the Arnasay Lake
system.

Overall, 85% of the water allocation plan set by the
BWO Syr Darya was implemented. Water shortagesin
the reach between the Toktogul reservoir and the
Shardara reservoir amounted to 25% for Tajikistan,
30% for Kyrgyzstan, 23% for Kazakhstan, and 15% for
Uzbekistan.

Inflow to the Aral Sea Region

According to the Committee for Water Resources of
the Kazakh Ministry of Water Resources and Irrigation,
the inflow into the Northern Aral Sea from the Syr
Darya amounted to 2.04km?* in 2023. No water was
discharged from the Northern Aral Sea into the Large
AralSea (Eastern Basin).

Based on research by SIC, the South Aral region shall
receive 8km? of water from the Amu Darya River in

2.2. Large Aral Sea and the

This section was prepared using data from the BWO
Amu Darya, the Aral Sea Region Delta Authority, and
the Uzbek Hydrometeorological Service (UzHydromet).

The data was gathered also through remote sensing
(RS) monitoring of the Eastern and Western sub-basins
of the Large AralSea (LAS) and the lake systemsin the
Amu Darya River delta using Landsat 8 OLI images
(http://cawater-info.net/aral/data/monitoring_
amu.htm).

Since 2022, refined threshold values have been used
for NDVI for satellite imagery analysis fo identify three

wet years and 3.5km? in dry years. However, in 2023,
only 2.71 km?® of water was delivered to the South Aral
region.

Meeting Water Demands

The table below illustrates how water demands were
met for the Central Asian states during the growing
season.

Meeting water demands
in growing season, by basin in %

CA countries

Kazakhstan = 77
Kyrgyzstan — 70
Tajikistan 97 75
Turkmenistan 90 =
Uzbekistan 72 85

Source: SIC ICWC, based on the data from
BWO Amu Darya and BWO Syr Darya

Amu Darya Delta

surface categories: (1) open water surface, (2) wet-
land, and (3) dryland.

Previously, the total water surface area was deter-
mined as the sum of open water surface and wetland
areas. However, the challenge of distinguishing wet-
lands from dry, degraded land remained unsolved.

The information for 2021 and 2022 on http://cawater-
info.net/aral/data/index.nhtm has been updated
using this improved methodology. Therefore, some
discrepancies may be found when comparing this
data withinformation from previous years.

Figure 1. Satellite images of Western and Eastern sub-basins of the Large Aral Sea,
Landsat 8 OLI (2023)
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2.2.1. Water Supply to the Amu Darya Delta and the Large Aral Sea

Water Supply to the Amu Darya Delta
According to BWO Amu Darya, in 2023, 2,710 Mm?® of water (including river flow and water discharged from canals
and collecting drains) reached the Amu Darya delta. Thisis 655 Mm?® more than in 2022.

Figure 2. Dynamics of total water supply
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Flow from the Main South-Karakalpak collecting drain towards the exposed bed
of the Large Aral Sea

Bypassing the Amu Darya delta, 602 Mm?® of collector-drainage water flowed towards the exposed bed of the
Large Aral Sea from the Main South-Karakalpak (Right-bank) collecting drain (Table 1). This is 8.5 Mm?*® more than
in 2022 (503.5 Mm3).

Table 1. Flow from the Main South-Karakalpak collecting drain
towards the exposed bed of the Large Aral Sea in 2023, Mm’

“ien | oo | o | or | oy | | | aug | sep | 0et | ov | vec | vea
26 17 63 64 49 53 64 70 66 52 44 34 602
Source: Aral Sea Region Delta Administration at the Ministry of Water Management of Karakalpakstan

Totalinflow into the Large Aral Sea

In 2023, the total inflow into the Large Aral Sea (LAS) increased from 503.5 Mm?® (2022) to 602.0 Mm3. The LAS got
water from the Main South Karakalpak collecting drain (SKCD) only. No water was discharged from the Amu
Darya River Delta and the Northern Aral Sea (NAS) (Table 2).

Table 2. Total inflow into LAS, MM’

Northern Aral Sea® South Aral Region

Discharge from the | Total discharge

Total inflow into NAS . Total inflow Amu Darya Delta into :
from the Syr Darya, DISCh?r:?(f E[A?Sm NS into the Amu Darya LAS, including flow into LAS
Karateren site Delta from Main South »
Karakalpak coll.drain
2022 816 0 2,055 503.5 503.5
2023 2,042 0 2,710 602 602

* Committee for Water Resources of the Kazakhstan Ministry of Water Resources and Irrigation;
** Aral Sea Region Delta Administration at the Ministry of Water Management of Karakalpakstan
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2.2.2. Open Water Surface and Wetlands in Eastern
and Western Sub-basins of the Large Aral Sea

Based on monitoring and GIS data from January to
November 2023, (1) in Western sub-basin of LAS:
water surface area slightly decreased from 209.7 to
200.8 thousand ha, while wetland area significantly
increased from 250.2 to 331.2 thousand ha, and dry-
land area decreased threefold from 101.3 to 29.3
thousand ha; (2) in Eastern sub-basin of LAS: water

surface area decreased dramatically from 0.364
from to 0.032 thousand ha, fluctuating between a
maximum of 2.59 thousand ha in May and a minimum
of 0.012 thousand hain August. Wetland areaincrea-
sed slightly from to 1,386.7 to 1,470.9 thousand ha
(Table 3).

Table 3. The area of wetlands and open water surface
in the Western and Eastern parts of LAS, 2023

Western part of the Large Aral Sea, ha

Total area 561,350**

Wetland 250,244 335,725 335540 336,388 271,323 311,505 318,556 324,587 331,197

Water surface 209,733 213,212 210,294 206,861 208,318 203,458 201,970 200,855 200,819

Dryland* 101,373 12,413 15,516 18,101 81,709 46,387 40,823 35,908 29,334
Eastern part of the Large Aral Sea, ha

Total area 1,496,824**

Wetland 1,386,722 1,342,826 1,405,970 1,446,935 1,430,500 1,445,526 1,457,765 1,462,390 1,470,950

Water surface 364.2 1,129 2,588 699 406 12 26 15 32

Dryland* 109,737.8 152,869 88,266 49,190 65,918 51,286 39,033 34,419 25,842

* bare soil, rare or dense vegetation

** taken as control as of 2016 (Monograph “Aral Sea and the Aral Sea Region”. UNESCO, “"Complex Print”, Tashkent, 2020,

http://cawater-info.net/library/rus/aral-sic-icwc-2020.pdf)

Source: SIC ICWC using GIS data derived from Landsat 8 OLl images, http://cawater-info.net/aral/data/monitoring_amu.htm

2.2.3. Lake Systems in the Amu Darya Delta

Small local water bodies in the South Aral region
comprise the lake systems of the Amu Darya delta.
The hydrological situation improved in 2023 compa-
red to 2022.

The open water surface area of the lake systems
decreased from 35.1 to 25.5 thousand ha, while the
wetland area increased from 64.7 to 74.5 thousand
hassince January to November (Table 4).

Delivering 2,710 Mm?® fo the delta is insufficient for
fisheries and ecosystem preservation in lakes
Sudoche, Rybache, Muynak and Dijiltirbas. "

The decreased inflow of water from collecting drains
intolocallakesin the South Aralregion was caused by
reduced water supply to the Amu Darya delta during
the growing season (Figure 2, Table 5).

"% research by SIC indicates the South Aral region needs an average of 8 cubic kilometers of water annually from the Amu Darya in average
and wet years, and 3.5 cubic kilometers in dry years (like 2020), http://cawater-info.net/biblio/Publicationview.php2Kodltem=1179
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Table 5. Inflow into local lakes in South Aral region during 2023, Mm’

NN K 2 K K N N N N N

Inflow by month

Total

Sudoche 17.77 2280 41.76 4564 31.85 34.63 39.48 47.56 54.77 53.55 3294 19.24 441.99
Mejdureche 7688 6886 4545 11.85 856 20.19 49.46 38.01 33.06 99.18 143.70 64.39  659.59
Djiltyrbas 20.16 21.15 4219 36.09 20.59 30.91 39.02 53.99 68.60 94.63 65.61 854  501.48

Source: Aral Sea Region Delta Administration at the Ministry of Water Management of Karakalpakstan

Conclusion

In 2023, increased water supply to the Amu Darya
delta and higher discharge of drainage water from
the Main South-Karakalpak Collecting Drain (SKCD)
comparedto 2022 led to a 98.5 Mm2increase ininflow
to the Large Aral Sea (LAS), from 503.5 to 602 Mmé.
However, this total inflow sfill did not exceed the
650.35 Mm3recordedin 2021.

By the end of 2023, the Western sub-basin of the LAS
experienced aslight decrease in water surface areaq,
while wetland areaincreased significantly.

In contrast, the Eastern sub-basin saw a considerable
reduction in water surface area and a minorincrease
in wetland area. Small local lakes in the South Aral
Region continue to face challenges due to unstable
watersupply.

2.3. Results of Multidisciplinary Expeditions
to the Exposed Bed of the Aral Sea in 2019-2023

In 2023, two multidisciplinary expeditions were
conducted by SIC ICWC in partnership with the Inter-
nationallnnovation Center for the AralRegion (IICAR)
under the President of Uzbekistan to study the status

12,13

of the exposed bed of the AralSea ™.

These expeditions covered 1.5 million ha and were
part of the UNDP Joint Program “Empowering youth
towards a brighter future through green and innova-
tive development of the Aral Sea region” funded by
the UN Multi-Partner Human Security Trust Fund
(MPHSTF) for the Aral Searegion.

The expeditions took place from April 25 to May 23
and from September 20 to October 10. Routes were
selected based on unsupervised image classification
and aligned with prior expeditions conductedin 2019
and 2020.

These covered the Akpetka Island system, Lake Kara-
teren, Vozrozhdeniya (Rebirth) Island, the old and
new afforestation area, and the zone adjacent to
South Karakalpak collecting drain. The team compri-
sed hydrogeologists, soil scientists, geo-botanists,
geographers, foresters, and environmentalists.

Their work focused on integrated monitoring, inclu-
ding soil and hydrological surveys, geobotanical

characterization of vegetation, and remote sensing-
based sea landscape decoding and mapping.

240
il meters

Spring expeditfion route of 2.5 thousand km

(25 April-23 May 2023). Coverage: former archipelago,
Akpetka Island system, and the exposed seabed

in the Muynak territory of new afforestation area

up to Vozrozhdeniya (Rebirth) Island (800 thousand hay)

"> 1n 2019-2020, SIC ICWC, together with ICAR, conducted two similar expeditions covering 1.2 million hectares, as part of a UNDP-UNESCO
project funded by the MPHSTF. See details in the 2020 Water Yearbook,
http://www.cawater-info.net/yearbook/pdf/02_yearbook2020_ru.pdf

" The total area of the exposed Aral Sea bed in Uzbekistan is 2.7 million hectares
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Autumn expedition route of over 2.5 thousand km
(20 September-10 October 2023).

Coverage: the area stretching to the border

with Kazakhstan, including the adjacent zone

of the South Karakalpak collecting drain.

During ground-based expeditions, the following
activities were undertaken: (1) over 2,000 points were
documented for image analysis; (2) botanical des-
criptions and identification of plant formations were
conducted; (3) the status of natural vegetation and
afforestation was assessed; (4) the overall environ-
mental condition of the study area was evaluated;
(5) 49 soil profiles were described and sampled for
detailed analysis; (6) the operational hydrological
network, including observation wells, pressure wells,
and groundwater monitoring points, was monitored;
(7) soil and water samples were analyzed in the
laboratory.

Location of wells. Groundwater measurements
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Key findings"

1. Geobotanical studies have shown that plant
cover on saline soils is increasing due to natural
processes that favor the replacement of halophilous
plants'® with psammophilous plants'®.

During the expeditions, a method for afforestation of
the exposed seabed using potentially productive
plant species was developed fo stabilize shifting
sands and solonchak. Additionally, the potential of
these plant species as aresource base for the repub-
lic's pharmaceuticalindustry was identified.

2. Hydrogeological conditions of the dried seabed
are dynamic, influenced by the ongoing decline in
sed level and the expansion of the exposed area.

Groundwater levels are affected by local water
bodies like Lakes Sudoche, Djiltirbas, Muynak, and
Rybache, as well as the South Karakalpak collecting
drain, Akchadarya, Toguzarkan and other water-
COurses.

Groundwater levels change from the south to the
north: from 0.2 to 0.5 m near water bodies and
watercourses and gradually decrease towards the
current shoreline due to the natural decline in sea
level.

Groundwater salinity varies from 1.5 fo 10 g/I, increa-
sing to 35-75 g/l in the western region. The water
chemistry is predominantly chloride-sodium.

Recommendations: (1) establish a comprehensive
database documenting all water sources in the
region; (2) utilize water from existing self-discharging
wells for purposes such as distant-pasture cattle
rearing and forestry; (3) develop aroadmap to equip
self-discharging wells with regulating devices (gate
valves), assign responsible user, and establish a water
use regime; (4) increase the number of distant-pas-
ture cattle rearing farms utilizing groundwater with
salinity of 2-3 g/I; etc.

3. Afforestation conditions. Afforestation efforts have
been undertaken on 1.73 milion hectares of the
former Aral Sea bed between 2018 and 2023. The
success of these efforts varies depending on factors
such as planting method (manual, aerial seeding, or
machine planting), soil type, groundwater level and
salinity, and adherence to afforestation schedules.

Root establishment rates for new plantations range
from 55-64% in slightly saline soils fo 25-30% in
moderately saline soils in the Muynak zone. Natural
regeneration of saxaul frees has been observed in
areas afforested between 2018 and 2020.

In the Akpetka zone, where the Suchoche-Akpetka
Nature Reserve has been established, root establish-
ment rates reach 65-70%. However, in the Kyzylkum
pastures, root establishment rates are lower, around
20%.

Recommendations: (1) implement measures to com-
bat diseases and pests affecting desert forests; (2)
establish two research stations for laboratory re-
search and ecological risk assessment on the dried
Aral Sea bed; (3) identify suitable areas for sowing
seeds of halophyte and xerophyte plants based on
comprehensive surveys.

4. Soil cover. The arid climate has led fo significant
changesin the soilcoversince 1990.

Hydromorphic salt marshes have decreased by
15.1%, while auto-morphic salt marshes and sandy
areas have increased by 14.6% and 3.5%, respec-
tively.

Desert-sandy soils with signs of fertfility have expan-
ded by 5.7%. Several areas have been identified as
potential sources of dust and salt. Approximately 47%
of the total area is characterized by medium to high
ecological hazard. This hazard is associated with the
fine-grained natfure of the soils, which predisposes
them to aeolian erosion and accumulation.

Recommendations: (1) implement a differentiated
approach to afforestation, selecting plant species
based on specific soil conditions; (2) given the
relationship between vegetation and soil, a phased
approach to developing the drained seabed is
recommended. This involves initially planting salt-
tolerant plants, followed by the infroduction of trees
and shrubs.

5. Remote sensing research. An innovative mapping
method and strategy have been developed fo
interpret and map the landscapes of the exposed
AralSeabed.

Over 2,800 field samples were collected, documen-
ting coordinates, vegetation types, dominant spe-
cies, plant layers, soilmorphology, and otherrelevant
data.

By combining desk studies in ArcGIS 10.8 with the
analysis of Landsat 8 OLI images and field observa-
tions on geobotany, environment, and soil, maps of
ecological hazard were generated, and frends were
assessed.

Expedition findings indicate that self-overgrowing
processes have led to vegetation covering approxi-
mately 10% of the exposed seabed.

' See details in the Results of the Final Expedition on the Dried Bed of the Aral Sea. Executive Summary. UNDP, 2024,

http://www.cawater info.net/library/rus/expedition-aral-2024-en.pdf
'® Highly salt-tolerant plants

' Plants of sandy soil (Haloxylon, Calligonum, Ephedra, Astragalus, Salix acutifolia, Salix daphnoides, Salix caspica Pall.)
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Data Sources:

1) Landsat-5 TM Aug-Sep 2006 (courtesy of theUSGS)

2) Aral Sa and cities: NaturalEarth

3) Ecological risk map: Map Tailor Geospatial Consulting & SIC ICWC

MapTailor Geospatial Consulting
Dimo Dimov & Dr. Fabian Léw GbR

Ecological risk class

None

Low 30.7 183.74
Middle 34.0 203.42
High 9.42 56.67
596.55
10.7 64.3
Conclusion gion faces a range of environmental challenges,

including aridization, desertification, soil degrada-
fion caused by heavy machinery, wind erosion, and

1. The exposed seabed represents an unsus- the formation of salt sources. However, the landsca-
tainable ecosystem that poses significant risks o both pe is also undergoing natural processes of self-over-
the natural environment and public health. The re- growth and the formation of desert-sandy soils.
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Section 2. Water Management Situation in Water in the Aral Sea Basin

To effectively address these issues, regular monitoring
is essential fo provide up-to-date information on the
status of the exposed seabed. This information can
then be used fo inform fimely management deci-
sions.

2. Groundwater plays a crucial role in shaping
the environmental conditions of the exposed sea-
bed. In this context, it is imperative to confinue moni-
toring groundwater through a network of observation
wells and maintain and expand this network.

3. Afforestation efforts are confributing to the
transformation of the exposed seabed's soil cover
from salt marshes fo more fertile and environmentally
stable desert-sandy soils.

4. Natural vegetation is undergoing a tfransition
from migratory to stabilizing species. This shift is evi-
dent in the replacement of halophytes, which thrive
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in wet salt marshes, with psammophytes, which are
adaptedtosaline sand environments.

5. The exposed seabed could potentially serve
asaresource base for pharmaceuticalindustry.

6. A significant amount of data, including statis-
tical, carfographic, satellite, and ground-based spa-
fial data, has been collected over the years through
expeditions and research on the Aral Sea. To effec-
fively uftilize thisinformation, it is necessary to systema-
tize it and create a database and a geo-information
platform to support decision-making regarding the
natural environment of the exposed seabed.

Prepared by SIC ICWC on the basis of the final report
on the expeditions and the Executive Summary
“Results of the Final Expedition on the Dried Bed of the
Aral Sea”, UNDP, 2024, http://www.cawater-info.net/
library/rus/expedition-aral-2024-en.pdf
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