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Foreword

The environmental challenges faced by the Aral Sea Basin are among the most pressing and complex
in the region. Decades of ecological degradation, driven by unsustainable water management and
climatic changes, have transformed the landscape and jeopardizedivelihoods of millions. In
response, theGuidelines for Ecosystem Restoration for the Aral Sea Regégmesent a significant

step forward, offering a comprehensive, regispecific framework to address these challenges and
guide future restoration Horts.

Developed under thd etter of Agreement (LoA¥igned on30 July 2024between the Food and

Agriculture Organization of the United Nations (FA@)dthe/ KI YO SNJ 2F C2NBald 9y3aAy
(OMO) this document reflects a collaborative effort to leverage international expertise and local
knowledge. The guidelines integrate the principles oflidDecade on Ecosystem Restoration (2021

2030 C! hQa LINRGSy azfdziaAzyazr FyR (GKS O2yaSNBDI GA?2
the regenerationofthné NI f { SI .l aAyQa SOz2aeaiSvao

| would like to express my deepest appreciationatiNJP T & Y | whd serve tsShGuideline
Designer His dedication, extensive knowledge, and unwavering commitment have been pivotal in the
preparation of this document. His work ensures that the guidelines are not only scientifically grounded
but also practical and adaptable to the specific needs oféiggon.

This initiative would not have been possible without the valuable contributions of local experts,
national authorities, and the FAO Subregional Office for Central Asia. Their insights and collaboration
have been instrumental in shaping a holistic appro@chcosystem restoration in the Aral Sea region.

As we move forward, these guidelines will serve as a cornerstone for regional cooperation and
sustainable development. | am confident that with the continued support of all stakeholders, the vision
of restoring the Aral Sea Basin can be realized, brirtgipg and resilience to the communities that
depend on its revival.

Evetta Zenina
Natural Resources Officer
FAO Subregional Office for Central Asia (5&Q)
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Glossary

Ecosystem

An ecosystem is a geographic area where plants, animals, and other organisms, as well as weather and
landscape, work together to form a bubble of life. Ecosystems contain biotic or living, parts, as well as
abiotic factors, or nonliving parts. Biotic fastinclude plants, animals, and other organisms. Abiotic
factors include rocks, temperature, and humidiyery factor in an ecosystem depends on every other
factor, either directly or indirectly. A change in the temperature of an ecosystem will oitenvalfiat

plants will grow there, for instance. Animals that depend on plants for food and shelter will have to
adapt to the changes, move to another ecosystem, or perish. The whole surface of Earth is a series of
connected ecosystems. As human populatibage grown, however, people have overtaken many
ecosystems

IUCN Global Ecosystem Typology

902aeaisSvya NS ONRGAOIFIfte AYLRNIIFIYyG O2YLRyYySyGa 2
that sustains human lifeand wellSAy 3® . S +ff 2F GKS ¢2NI RQa SO2
influence, and many are under acute risks of cefapvith consequences for habitats of species, genetic

diversity, ecosystem services, sustainable development and humauveingfl

The IUCN Global Ecosystem Typology which is considered one of the main source on ecosystem
management comprises six hierarchical leweith the three upper levetsrealms, functional biomes

and ecosystem functional groupslassify ecosystems based on their functional characteristics (such as
structural roles of foundation species, water regime, climatic regime or food web structure), rather than
based on which species live in thieihe three lower levels of classificatiphiogeographic ecotypes,

global ecosystem types and sub global ecosystem tygesoften already in use and incorporaiatb

policy infrastructure at national levetsid can be linked to these upper levels. This is crucial, as
important conservation action occurs at local levels, where most ecosgpeific knowledge and

data reside.

IUCN Red List of Ecosystems

The IUCN Red List of Ecosystems Categories and Criteria is a global standard for how we assess the
conservation status of ecosystems, applicable at local, national, regional and global levels. The Red List
of Ecosystems evaluates whether ecosystems haaheg the final stage of degradation (a state of
Collapse), whether they are threatened at Critically Endangered, Endangered or Vulnerable levels, or if
they are not currently facing significant risk of collapse (Least Concern). It is based on aesetaf rul
criteria, for performing evideneeased, scientific assessments of the risk of ecosystem collapse, as
measured by reductions in geographical distribution or degradation of the key processes and
components of ecosystems.

! https://www.nationalgeographic.org/society/

2 https://iucn.org/resources/publication/iucglobatecosystertypology20

3 https://globalecosystems.org/page/typology
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The central goal of the IUCN Red List of Ecosystems Categories and Criteria is to support conservation
in resource use and management decisions by identifying ecosystems most at risk of biodiversity loss.
To meet this goal, a balance of four qualities saaght in the design of the RLE protocol: generality,
precision, realism, and simplicity (Keith et al. 2013). The IUCN Red List of Ecosystems will support three
major products:

A global assessment of the ecosystems of the world by 2025. Partial results, focusing on specific regions,
will become available from 2015 onwards.

Technical support will be provided for stakeholders to carry out finer scale assessments at national and
regional levels. These may be led by government agencies, NGOs, academic institutions, IUCN national
and regional offices and their networks of collators".

The Red List criteria may be applied to assess individual ecosystems of particular interest to
stakeholders

What is Ecosystem Restoration?

Ecosystem restoration means assisting in the recovery of ecosystems that have been degraded or
destroyed, as well as conserving the ecosystems that are still intact. Healthier ecosystems, with richer
biodiversity, yield greater benefits such as more &esilils, bigger yields of timber and fish, and larger
stores of greenhouse gases.

Restoration can happen in many waysr example through actively planting or by removing pressures
so that nature can recover on its own. It is not always possitelesirable; to return an ecosystem

to its original state. We still need farmland amfdastructure on land that was once forest, for instance,
and ecosystems, like societies, need to adapt to a changing climate.

Between now and 2030, the restoration of 350 million hectares of degraded terrestrial and aquatic
ecosystems could generate US$9 trillion in ecosystem services. Restoration could also remove 13 to 26
gigatons of greenhouse gases from the atmosphere. Throatic benefits of such interventions
exceed nine times the cost of investment, whereas inaction is at least three dostier than
ecosystem restoration.

All kinds of ecosystems can be restored, including forests, farmlands, cities, wetlands and oceans.
Restoration initiatives can be launched by almost anyone, from governments and development agencies
to businesses, communities and individuals. That isulsecthe causes of degradation are many and
varied, and can have an impact at different scales.

For instance, degradation may result from harmful policies such as subsidies for intensive farming or
weak tenure laws that encourage deforestation. Lakes and coastlines can become polluted because of
poor waste management or an industrial accident. Comialepressures can leave towns and cities

with too much asphalt and too few green spaces.

Restoring ecosystems large and small protects and improves the livelihoods of people who depend on
them. It also helps to regulate disease and reduce the risk of natural disasters. In fact, restoration can
help us achieve all of the Sustainable DevelopiGeats.

4 https://www.ipbes.net/policysupport/toolsinstruments/iucared-list-ecosystems

5 https://en.wikipedia.org/wiki/IUCN Red List of Ecosystems
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https://www.decadeonrestoration.org/whadcosystenrestoration

Types of Ecosystem Restoration

CNRY TF2NBata FyR FINXYitlyRa (G2 FTNBaKgliSNE 20SIy

ecosystems are the basis of human prosperity andhe@llg. Yet we are degrading these precious
resources in alarming ways. The UN Decade on EcosystemafR@sie an opportunity to help turn the

tide and give people and nature a sustainable future. On this page, you can learn about different
categories of ecosystem, their main components, current status and major threats, as well as the
benefits of restong then?.

Naturebased Solutions
Nature-based Solutions address societal challenges through actions to protect, sustainably manage, and
restore natural and modified ecosystems, benefiting people and nature at the same time.

They target major challenges like climate change, disaster risk reduction, food and water security,
biodiversity loss and human health, and are critical to sustainable development.

The design, implementation, and evaluation of Nahased Solutions are supported by the IUCN
Global Standard for Natuigased Solutions. The Global Standard helps users shape their solutions and
make them truly effective through 8 criteria and Rgtlicator$

6 https://www.decadeonrestoration.org/typescosystenrestoration

7 https://iucn.org/ourwork/nature-basedsolutions
8 https://portals.iucn.org/library/sites/library/files/documents/20820-En.pdf
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Executive @nmary

The Aral Sea Basin (ASB), with a total area of 1,737,270 km2 (173.7 million ha), is a transboundary river
basin in the heart of the Eurasian contirfei@eographically, it covers most of Tajikistan (99 percent),
Turkmenistan (95 percent) and Uzbekistan (95 percent), Kyrgyzstan (59 percent), Kazakhstan (13
percent) and Afghanistan (38 percent). There are two main rivers in the Aral Sea Basin, the Amu Dary
(102.4 million ha) and the Syr Darya (53.2 million ha).

The oases irrigated by the Amu Darya and the Syr Darya have been home to civilizations since ancient
times. The ASB is comparable in size and impact to major wasid&ide, including the Danube River

Basin in Europe and the Nile River Basin in Africa. The Aral Sea, fed by the waters of these rivers, was
the fourth-largestlake in the world until the 1960s, with an area of 68,000 km2 (6.8 million ha).

Due to theregion's geographical conditions, the waters of these rivers have been used for centuries for
agricultural irrigation. They were also the main source of water for domestic use and small industries
such as textileand leather. Throughout history, water has been the subject of many small and large
competitions, and water shortages have occurred from time to time.

However, especially after the 1960s, the large canals built for agricultural irrigation have seriously
reduced the water of the Amu Darya and Syr Darya rivers, which flow into the Aral Sea. On the other
hand, water consumption in all countries has incrdaséh population growth and rising per capita
income, and the melting of glaciers in the upper basins, which are the main source of the rivers, and the
decrease in snowfall have also had a negative effect. As seen 9B dextreme droughts in the

regon have also reduced watér

As a result, the Aral Sea began to dry up, shrinking by a tenth and losing over 15 times its water. This
created 5.5 million hectares of desert, known as beed Seabed of the Aral SBSAS.

Over time, dust and sand storms originating from these deserts (DSAS) have had a detrimental impact
on the entire region. Conversely, the region, which was a significant maritime and seafood center in the
1960s, lost this source of employment with the withwal of waters, resulting in a notable increase in
unemployment and the emergence of other humanitarian concerns.

As problems multiplied and water scarcity became a serious issue, the search for solutions accelerated.
In 1946, a "water use rights" agreement was signed between the Union of Soviet Socialist Republics
(USSR), which included the five Central Asian cesiitrithe ASB at that time, and Afghanistan.

In 1992, five newly independent countries (Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and
Uzbekistan) entered into interstate agreements pertaining to the sharing, use, protection, financing,
and management of water resources. In 1993, the Intanat Fund for Saving the Aral Sea (IFAS) was
established by a decision of the Heads of Central Asian (CA) states with the objective of developing and
funding environmental and applied research projects and programs in order to improve the ecological
situaion in the areas.

9 https://www.fao.org/aquastat/en/countrieand-basins/transboundaryiver-basins/arakea

10 Monitoring the Dried Seabed of the Aral Segps://www.undp.org/uzbekistan/publications/monitoriftfainedbottom-aratsea
11n Monitoring the Dried Seabed of the Aral Segps://www.undp.org/uzbekistan/publications/monitorirdrainedbottom-aratsea
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In addition to these regional initiatives addressing ASB, since the 1990s, Kazakhstan and Uzbekistan have
consistently garnered global attention for their role in addressing the Aral Sea problem and its
implications for regional and global security. Thad<f "the Dried Seabed of the Aral Sea (DSAS)" has
been identified as an international environmental and humanitarian problem by all relevant parties,
including the United Nation®&JN) A range of activities are being carried out by humerous institutions

to address this issue.

A significant development in the ASB was the creation of the-Rlither Human Security Trust Fund

for the Aral Sea Region (MPH&IFR018. In response to the Fourth Call for Proposals of the MPHSTF
in 20233 the United Nations Development Programme (UNDP) and the Food and Agriculture
Organization of the United Nations (FAO) collaborated to develppogram entitled "Building
knowledge and skills of local partners and communities to address environmental insecurities through
innovative air, land, and water management solutions in the Aral Sea Region.

This progranwasapproved by MPHSTF acdmmenced on July 5, 2024 One of the 16 activities
F2NBaSSy gAGK GKAAa 22 Abevelopiddind Rest@atidn Suidgling ioAt@A (i &
Aral Sea Region: Integrating UN Decade, FAO Solutions, and Native Tree Species Cbnservation

¢CKS /KIFEYOSNI 2F C2NBad 9y3IAYSSNE 27F ¢GuMlinesfSr 0haho
Ecosystem Restoration for the Aral Sea Region: Integrating UN Decade, FAO Solutions, and Native Tree
Species Conservatibhy the aforementioned UNDP/FAO Program.

The objectives of the Guidelines are twofold: firstly, to address the current environmental degradation

in Karakalpakstan, including the Dried Seabed of the Aral Sea (DSAS), in order to enable a comprehensive
assessment of ecosystem services; secondbyptiade comprehensive and regispecific guidance for

the restoration of ecosystems in the Aral Sea Basin.

In alignment with the aforementioned objectives, a field trip was conducted between August 12th and
August 18th, 2024, with the aim of observing the environmental, social, and economic situation in
Karakalpakstan, otherwise known as the Uzbekistan patithe DSAS region.

Given that Karakalpakstan and the DSAS Region constitute the lower part of ASB, it is not feasible to
consider the formation of this region, the challenges encountered here, and the solution proposals in
isolation from the broader ASB context. Instead,éssential to develop proposals that are aligned with

the overarching ASB framework and address the issues holistically. Accordingly, the entire ASB was
taken into consideration during the preparation of the Guidelines.

The document, entitled "The Guidelines," is organized into ten chapters and several afhenitial
chapter presents the Guidelines, whilee secondchapter delineates the field of study (ABS, Lower
Basins of ASB and DSA&g third chapteelucidates the problems and objectives identified, and the
fourth chapter examines the international, regional, and national legislation and administrative
structures.The fifth chapteroffers comprehensive, regiespecific guidance for the restoration of
ecosystemsThe sixthchapter presents case studigke seventhchapter presents recommendations
for the implementation of the Guidelines, ating eighth chapter lists recommendations for monitoring
and evaluationChapter nindists additional resources, acHapter tenprovides the Annexes.

1212 hitps://mptf.undp.org/fund/arl00

1313 hitps://mptf.undp.org/news/fourth-calkproposalsannounced
14 https://mptf.undp.org/project/00140724
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In light of the pivotal role played by "National, Regional and International Policy and Technical
Documents" in achieving the desired outcomes, particular emphasis was placed on:
1 Updated Nationally Determined Contribution of Republic of Uzbesii6@2E?,
1 United Nations Decade on Combating Sand and Dust Stormg2P82%°The United Nations
Decade on Ecosystem Restoration 220B0 and,
1 IUCN Global Standard for Natdrased Solutio&in Chapter 4.

In addition to the aforementioned documents, the followibigidelinesprepared by OMO for Central
Asia, have also been reviewed together withdhe ! h  Df 261 f DdzZA RSt Ay S&a T2 NJ (K
Forests and Landscapes in Drylands. Building Resilience and Benefitting LiV%lihoods

1 Guidelines on the Implementation of NatBased Solutions (NbSs) to Combat the Negative
Impact of Climate Change on Forestry for the-5&GC Countri€z023

1 Guidelines on Safeguarding Native Tree Species for Conservation of Genetic Biodiversity in
Central Asi2021

1 Guidelines on Sustainable Forest Management under the Impact of Climate Change in Central
Asiac Implications for Practitioner2021

The findings and recommendations are presented in detail in the relevant chapters. In conclusion, the
following points can be summarized as follows:

1- With regard to the Aral Sea Basin (ASB) as a whole, the International Fund for Saving the Aral Sea
(IFAS) plays an indispensable role in five Central Asian coudtmesntlylFAS continues to be
actively engaged in its mission. Indeed, a-y&ar work plan was approved at the IFAS Board
meeting, which was held on September 18, 202Klowever, in consideration of the "basin
integrity" of the ASB, it was determined that the inclusion of Afghanistan in IFAS or the development
of an appropriate mechanism would be advantageous. Indeed, the construction of the Qosh Tepa
Canal, which commerd in 2022 with the objective of utilizing a substantial volume of the Amu
Darya River's water resources, underscores the necessity for such a me€hanism

2- On the other hand, considering that CA countries have alreadhed an accord on transboundary
waters, it is proposed that theuropean Commission's Water Framework Directiveéd serve as
an exemplar for the administration of all forms of ASB.

3- The "Dried Seabed of the Aral &8AStegion, which is estimated to span approximately 5.5
million hectares, represents a significant environmental, economic, and human challenge. However,
it also offers a substantial opportunity for positive transformation, contingent upon effective
managemat strategies. Nevertheless, for this to occur, it is proposed that a comprehensive and
integrated planning approach is requireth which all relevant parties are engaged and all
environmental, economic, and sociahsiderations are included.

15 hitps://unfccc.int/sites/default/files/INDC/20206/Uzbekistan_Updated%20NDC 2021 EN.pdf

18 https://documents.un.org/doc/undoc/Itd/n24/191/33/pdf/in2419133.pdf

17 https://www.decadeonrestoration.org/

18 hitps://portals.iucn.org/library/sites/library/files/documents/202020-En. pdf

19 https://www.fao.org/policy-support/tools-and-publications/resourcesletails/en/c/449353/

20 https://astanatimes.com/2024/09/internationafund-for-savingaratseaapproveswork-plan-for-next-two-years/

21 hitps://thediplomat.com/2023/07/thetalibansnew-canatthreatenswater-securityin-uzbekistarand-turkmenistan/
22 https://environment.ec.europa.eu/topics/water/wateframeworkdirective _en

18


https://unfccc.int/sites/default/files/NDC/2022-06/Uzbekistan_Updated%20NDC_2021_EN.pdf
https://www.decadeonrestoration.org/
https://portals.iucn.org/library/sites/library/files/documents/2020-020-En.pdf
https://www.fao.org/policy-support/tools-and-publications/resources-details/en/c/449353/
https://astanatimes.com/2024/09/international-fund-for-saving-aral-sea-approves-work-plan-for-next-two-years/
https://thediplomat.com/2023/07/the-talibans-new-canal-threatens-water-security-in-uzbekistan-and-turkmenistan/
https://environment.ec.europa.eu/topics/water/water-framework-directive_en

4-

In response to the dust and sand storms emanating from the DSAS region, both Kazakhstan and
Uzbekistan have rightly identified soil stabilization as a priority and have initiated extensive
afforestation programs, which have yielded successful resultghincbantries. It is evident that

the necessary legislative bases for these afforestation campaigns have been established at the
international, regional, and national levels, and that highly significant and fetlwakéhg
decisions have been mad¢owever the "Decade on Combating Sand and Dust StormsZiIg§'
document adopted by the United Nations General Assembly on 1 July 2024 is considered to be an
important reference source, especially on the issues of sand and dust transpotti@teline on

the integration of sand and dust storm management into key policy areas" serves as a guide for the
regiort>.

Nevertheless, the lack of implementation of the "National Emissions Trading &ystsational
Certification System," and "Voluntary Carbon Mechanisms" standards and opportunities, which
offer numerous environmental, sociological, and economic advantages, has been identified as a
significant deficiency. In addition to the emissionsitrgéystem to be developed at the national

level within the scope of thenited Nations Framework Convention on Climate ChasiyeCCOC

and the Paris Climate Agreement, numerous voluntary carbon mechanisms, including the Gold
Standard, Verified Carbon Standard, and Plan Vivo, offer significant advantages. Furthermore,
collaboration with these mechanisms will facilitate the calculatiorpaiéntial for carbon
sequestration and support the implementation of sustainable development goals. In addition to
these mechanisms, working in close connection with certification systems such as the Forest
Stewardship Council (FSC) and the ProgrammaddEmndorsement of Forest Certification (PEFC)

will contribute to meeting environmental and social requirements and complying with sustainable
development goals. Furthermore, this alignment will facilitate the mobilization of financial
resources from diveesprivate sector entities. For instance, AstraZefidws recently announced

a $400 million investment in reforestation and biodiversity initiatives, underscoring the company's
commitment to climate action and human health. Such endeavors align with the objectives set forth
in General Assembly ResolutionZ& of May 18, 2021, which calls for the designation of the Aral
Sea region as a hub for ecological innovations and technologies.

In terms of administrative structure and managemeinis evident that the "MuklPPartner Human
Security Trust Fund for the Aral Sea ReIBMSTF" (established in 2018) and the "International
Innovation Center for the Aral Sea Bd8BAS" (established in 2018) represent two significant units
for Uzbekitan. Nevertheless, in the course of interviews with the relevant parties, it was ascertained
that the term of office of the MPHSTF will conclude at the end of 2024. In light of its ongoing
activities andts current role, it is recommended that the MPHSTF be continued and strengthened.

Conversely, it was ascertained that IICAS, which was previously an institution with direct affiliation
to the Presidency of Uzbekistan, underwent a transformation in 2024, becoming an institution with
affiliation to the Ministry of Ecology, Environmentat&ction and Climate Change of Uzbekistan.

2 https:/lwww.unccd.int/resources/publications/guidelinmtegrationsandand-duststorm-managemenkey
policy-areas

2424 hitps://cdm.unfcce.int/EB/governance.html

2525 https://www.astrazeneca.com/medi@entre/pressreleases/2023/astrazeneeannounces400-million-
investmentin-reforestationand-biodiversityin-supportof-climate-actionrand-humanhealth.html
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8- From an administrative structuring perspective, while the ASB Region, the DSAS Region, and the ASB
Subregion around the DSAS are interrelated and influence each other, it is deemed appropriate to
develop a management model that aligns with this understandihis approach acknowledges the
distinct characteristics and separate ecosystems of these regions, recognizing their complementary
nature while acknowledging the necessity for differentiated management objectives.

9- The ASB Region encompasses six countries and 174 million hectares. When the area remaining on
the borders of Kazakhstan is taken into account, the DSAS region is calculated to cover 5.5 million
hectares. It is estimated that approximately 3.5 million hrestaf this area remain on the borders
of Uzbekistan.

10 It is acknowledged that measurements and mapping related to the areas surrounding the DSAS
region have not yet been conducted. In the case of the Autonomous Region of Karakalpakstan, it is
SOARSYUG GKIFIG NBAARSYGALl | NB énéh, aadlz®da Mbysak, indz] dza =
addition to agricultural zones, pastures, and forest areas surrounding them, exhibit a markedly
disparate structure when compared to the DSAS region. The DSAS region is a recently designated
area, and no human settlements have lyegén established. The primary objective is to stabilize the
soil.

11

Once these three distinctions have been clearly delineated, it becomes evident that an
administrative structure is necessary to facilitate their management and ensure their integration
with one another. For example, a "DSAS Region Afforestation and RelwabiRegional
Directorate" could be established, operating entirely within the DSAS Region and comprising
different professional groups. In light of the existing organizational framework, it may be suggested
that the Regional Directorate be linked te thorestry Agency, which falls under the purview of the
Ministry of Ecology, Environmental Protection and Climate Change of Uzbekistan.

12

Despite the name "International Innovation Center for Aral Sea" (IICAS), the organization's current
focus is on Nukus and the surrounding settlements, specifically the areas around DSAS. However,
the inclusion of "ASB" in the name may prove confusing.ltAmative designation would be
"Regional Development Agency," which would be directly affiliated with the Presidency and would
contribute to the overall planning and development of the region.
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1. Introductionof the Guidelines

This chapter elucidates the rationale behind the formulation of the Guidelines, its intended outcomes,
the methodology employed in their creation, the structure of the document, and the intended audiences.

1.1. Why guidelines

The Aral Sea BagiASB)encompassing an area of approximately 174 million hectares, constitutes a
transboundary river basin. The Aral Sea, which was fed by the waters of these rivers, was the fourth
largest lake in the world, with an area of 6.8 million hectares, until thesl®6then underwent a
significant reduction in size, reaching only-tergh of its original extent by 2024.

In light of recent developments, it is now possible to categorize the challenges facing the region into
three distinct groups.

1. The issues pertaining to the Aral Sea Basin (ASB), which encompasses six countries and an
area of approximately 174 million hectares, are multifaceted and complex.
2. The issues and solutions pertaining to the Dried Seabed of the Aral Sea (DSAS) are

constrained to this specific region and possess a more nationalistic character.
(Approximately 3.5 million hectares in Uzbekistard around 2 million hectares in
Kazakhistan

3. The Aral Sea Basin (ASB) subregion surrounding the Dried Seabed of the Aral Sea (DSAS)

The solution to such a significant issue that spans a vast geographical area and encompasses numerous
countries, and which is of concern to all segments of society, from local communities to international
organisations, will only be feasible through aarimational, intersectoral approach and understanding.

Conversely, recommendations that do not address the land, the grassroots, and the daily lives of local
people and are not developed in collaboration with them have minimal potential for implementation.
Furthermore, even if they are implemented, they arékaty to be effective or useful.

As evidenced by the UN MdRartner Human Security Trust Fund for the Aral Sea Region in Uzbekistan
(MPHSTF), the Aral Sea Region has received considerable donor attention and financial support since
the mid1990s. However, these endeavours have yieliiteld results due to the lack of coordination

in the provision of aid, the replication of activities, the low level of government ownership, and the
unsustainability of the outcomes.

In this context, the Guidelines were developed as a forum where all stakeholders can convene to discuss
shared objectives from an international perspective, utilising data gathered from the field.

1.2. Objectives of the Guidelines

The present Guidelines have been prepared within the scope of the JointRAM™Programme,
namely "Building knowledge and skills of local partners and communities to address environmental
insecurities through innovative air, land, and water managemeumticas in the Aral Sea Region".

This programme is supported by the Miartner Human Security Trust Fund for the Aral Sea Region
in Uzbekistan (MPHSTF).
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In formulating the objectives of the guidelines, due consideration was given to the RAIDBRoint
Project, the MPHSTF, and other relevant national and international policy documents.

The mission of the MPHSTF is to make a positive contribution to the field of development coordination.
This is to be achieved through the implementation of a unified strategy, the facilitation of regional and
international dialogue, the mobilisation of cesces and the increase of funds, the strengthening of the
coordination of activities among the UN agencies, the establishment of an integrated and coherent
framework, the enhancement of the capacity of national organisations, the monitoring of acivities

the reporting of findings.

One of the 16 activities foreseen with this joint programmgiks OG A GAG& MoPHPMY G550
Restoration Guidelines for the Aral Sea Region: Integrating UN Decade, FAO Solutions, and Native Tree
Species Conservationrhe objective of Activity 1.2.1 is to furnish comprehensive and repaxific

guidance for the restoration of ecosystems in the Aral Sea Region. This initiative is designed to address

the current environmental degradation in Karakalpakstan and is exptectacilitate a comprehensive
assessment of ecosystem services, thereby enhancing local cityymanagement practices.

It is anticipated that this activity will make a significant contribution to the overarching goals of
environmental sustainability and community resilience in the Aral Sea Region, which is a key priority
area for the Uzbek government, international effamsl the MPHSTF.

In this context, the objectives of the Guidelines were determined with due consideration of the
international, national and regional policy documeantduding the UN General Assembly Resolution

l K/ PHKTY K[ PonkwS@dm GAGESR a/SyidNIrf 1 &AL FIFOAy3
solidarity for sustainable development and prospérityl R 2 LJi % Rienfioyfed in the figure.

Figurel. Defining the Objective of the Guidelines
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In light of the aforementioned explanations, the objectives of the guidelines are defined as follows:

26 hitps://documents.un.org/doc/undoc/Itd/n23/356/05/pdf/n2335605.pdf
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1. Address the current environmental degradation in Karakalpakstan including the Dried Seabed
of the Aral Se®SAS to enable a comprehensive assessment of ecosystem services,

2. Provide comprehensive and regispecific guidance for restoring ecosystems in the Aral Sea
Basin.

1.3. The process

The process of preparing the Guidelines started with the letter of agreement signed between FAO and
OMO on 1 August 2024. According to the signed Letter of Agreement, the work to be carried out by
OMO as "Service Provider" was identified and a work plampsepared.

In this framework, OMO first identified the "LoA Coordinator", the "Local Expert for Ecosystem
Restoration for the Aral Sea Region" and the "Guidelines Designer for the 'Ecosystem Restoration
Guidelines for the Aral Sea Region".

This was followed by a comprehensive desk study and several online meetings chaired by Ms Evetta
Zeninaof FAGSECAbdumalik Namozov and Jakhongir Babadjanov from the Uzbek project team
participated in some of these meetings.

Picturel. Project team visitig Kungrat Forestry Directorate

Following the preparatory work, Ismail Belen, who was appointed by OMO as "Guidelines Designer"
travelled to Uzbekistan from 12 to 18 August 2024, met with the authorities in Tashkent and then
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travelled to the Karakalpakstan Autonomous Region togetherJakthongir Babadjanov and Dildora
Aralova, where he conducted field surveys and held meetings with the authorities and local people.

Figure2. The Area Visited During the Field VisHl82August 2024
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Box1. List of Institutes Met During tHereparationPhase of the Guidelines

1. FAQGSEC Office in Ankara and FAO Office in Uzbekistan

2. Forestry Agency of the Ministry of Ecology, Environmental Protection and Climate Ch
Uzbekistan

3. International Innovation Centre for Aral Sea Basin under the Ministry of EQ
Environmental Protection and Climate Change of Uzbekistan

4. Ministry of Ecology of Kddalpakstan

5. Karalapsktan Forestry Agency

6. Kungrad Rayon Forestry and Hunting Directorate

7. Ministry of Ecology, Environmental Protection and Climate Change of the Repd
Uzbekistan (First Deputy Minister)

8. Muynak Forestry Directorate

9. Office of the UN MuHlPartner Trust Fund for Human Security in the Aral Sea Region
10. Project Manager RESILAND CA+ Programme: Uzbekistan Resilient Landscapes Re
Project

11. UNDP Uzbekistan Office

1.4. The structure
The Guidelines are structured into 10 chapters including the "Annex" chapter. In addition to these
chapters, there are also "Executive Summary" and "Glossary" chapters.

9 The introductory chapter explains the reason for the preparation of the guide, its objectives,
preparation process, structure and target groups.
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1 The second chapter covers the study area and deals with the ecosystem, flora and fauna, social
and economic status, land and human values, water resources and problems encountered.

1 The third chapter is devoted to the problem statement and the objectives of the guidelines.

9 The fourth chapter lists national, regional and international policy documents that support the
objective of the Guidelines.

1 The fifth chapter provides comprehensive and regspecific guidelines for ecosystem restoration
in the Aral Sea region.

1 The sixth chapter examines case studies from the study area, neighboring areas, other parts of the

country and other countries, and evaluates whether these examples can be applied in the region.

The seventh session is about the accommodations for the implementation of the guidelines.

The eighth chapter deals with monitoring and evaluation.

The ninth chapter lists sources of reference.

Chapter ten is reserved for Annexes

= =4 =4 =4

Figure3. Main components of ERG for Aral
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1.5. Target Groups

The field of work covers different types of human resources. If we consider the Aral Sea Basin as a whole
for 6 countries covering almost 174 million hectares, then we need to take into account the international
and national as well as regional negotiators

Due to its nature as a transboundary basin and a river basin, the diplomats responsible for international
negotiators should understand the nature and their capacity on the ground. Similarly, technical experts
are expected to have sufficient informationaibleast follow the international processes.

Many representatives of the United Nations and its policy departments and implementing agencies deal
with the Aral Sea, as well as people from different countries’ development agencies.

Of course, the local people who live and work in the area are at the center of all activities.
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As a result, it can be said that the target groups of the Guidelines are policy makers from international

agencies, government agencies, researchers, negotiators, academics, members of the media, local

implementers, local people.

2. Intrroduction of the Study AreASB and DSAS

The second chapter covers the study area and deals with the ecosystem, flora and fauna, social and

economic status, land and human resources, water resources, and problems encountered.

2.1. Republic of Uzbekistan

Uzbekistan ilocatedin Central Asia, between Kazakhstan in the north, Kyrgyz Republic and Tajikistan in

the east, Afghanistan in the south, and Turkmenistan in the west. Most of the country is in lowlands on
plain terrain, including ASBthe northern and western parts and Kyzylkum, the largest desert of Central
Asia, that covers particularly the southern part of Uzbeldstan

Uzbekistan is a resourg&eh developing economy with a stable annual GDP growth of over 5%. The
country has about 35 million population. According to UN estimates, the country's population will

reach 37 million by 20382 A (G K |

dz2al ¢

for the fertile and irrigated Fergana Valley.

Figure4. Map of Uzbekistan
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About 10 percent of the land is intensively cultivated, mostly in river valleys and oases with extensive
irrigation systems (82 percent of arable land is irrigated). Some of the land in the foothills, where

27 Agostini,PaolaSetlur,BanuUzbekistan Country Forest Note: The State of Forests and Forest Landscapes

(English)Washington, D.C. : World Bank

Group http://documents.worldbank.org/curated/en/099250007072236900/P1708700ef21870290b1a9019310003c250

28 The Republic of Uzbekistan Nationally Determined Contribution 2084s://unfccc.int/sites/default/files/NDC/2022

06/Uzbekistan_Updated%20NDC_ 2021 EN.pdf
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rainfall exceeds 350 mm per year, is used for -ragated agriculture (cereals, vines, pumpkins,
oilseeds) and agroforestry. Overall, livestock production accounts for 40 percent of gross agricultural

output.

Uzbek agriculture faces several challenges, including high water consumption (90 percent of total
water consumption in Uzbekistan) and inefficiency of irrigation systems, declining soil fertility, and
salinization (65 percent of irrigated area in 2000).

Uzbekistan is a low forest cover country (LFCC) with an effective forest cover of about 3.7 million ha in
2020, as reported to FAO/Forest Resources Assessment (FRAF(20a6) of the forest is part of the
State Forest Fund (SFF) that comprises 12.2 million ha of land

Box2. Forest Resoutces of Uzbekistan

1 Total forest area 3 689 660
0 Naturally regenerating forest 1422 980
0 Planted forest 2 266 680
1 Other wooded land 1175 020
9 Forest and other wooded land 4 864 680
1 Total Area Under State Forest Fund 12 200 000
i Total Country Area 44 890 000

Figureb. Forest Resources in Central Asia
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Forests are under pressure from multiple drivers. While in the past land conversion to commercial
agriculture was a major threat, today the main pressures in desert, river valley and mountain areas are

2929 Global Forest Resources Assessment (FRA) 2020 Uzbekistaiort
https://openknowledge.fao.org/server/api/core/bitstreams/bc3a58@5544f93-a649-195¢c500f8527/content
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overgrazing, increasing demand for fuelwood and other forest products, impacts of unsustainable land
use, impacts of forest and landscape fires, and climate hazards.

In spite of the low level of forest cover and the pressure on forests, the sector offers opportunities for
future sustainable development in areas such as:

1 Expand tree planting (afforestation, shelterbelts, etc.) to combat soil erosion and mitigate
climate change;

1 Expanding forest management plans to include local government forests to support sustainably
managed communitypased resources;

1 Planting fasigrowing tree species and woody energy crops to reduce pressure on natural forests
and woodlands and support emissions targets;

1 Increased production and trade of NWFPs;

1 Improved management of protected areas; and

1 Ecosystem and ecotourism development.

These rurabased opportunities would provide much needed employment in rural areas and
contribute to the alleviation of poverty.

Saxaul trees and shrub woodlands in dediée plains cover neady fourfifths of the country,.
Haloxylon spp. and Tamarix spp making up 66 percent and 5 percent, respectively, of all trees in
Uzbekistan.

The main focus of forestry activities in the desert zone, including the DSAS Area, is afforestation to
prevent or reduce salt and dust erosion from the soil surface as well as to stabilize shifting sands.

Tugai forests (riparian forests) develop in specific ecological conditions:-avhtghtable and periodic
floods combined with a hot dry climate in summer, low air humidity, and an absence of summer
precipitation.

Picture2d ! GdzaAF A F2NB&ad 2y G(KS NRIFIR &aARS (2 azeéeyl| otKz20G2Y TAay
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Primary forestforming tugai species are native poplar species (Populus diversifolia, Populus pruinosa),
Russian olive (Elaesagnus angustifolia L.), willow (Salix songarica) and tamarix. In total there are about
40 species of typical tugai plants. Tugaietatjon supports reptiles such as the lidless skink and grass
shake, birds such as pheasant species and herons, mammals (jungle cat, jackal, fox, wolf, and badger),
rodents, and ungulates (boar, Bukhara deer). However, the biodiversity in these mosatedore
landscapes is highly threatened.

Tugai forestavere once widespread and played a major function in protecting waterflow andyliony

soils. The largest dispersed areas of tugai forest ecosystems occupyB8difi® ha in the Republic of
Karakalpakstanin the western part of the country, comprising about 10 percent of the initial tugai
forests in the delta of the Amu Darya River. These areas also account for 75 percent of all remaining
tugai forests in Uzbekistan and 20 percent of tugai forests of @eAsia.

2.2. Republic of Karakalpakstan

The Republic of Karakalpakstan occupies the entire northwestern tip of Uzbekistan accounting for
about 37% of its total area. The entire territory of Karakalpakstan is predominantly occupied by
plateaus and low deltaic plains (200 m above sea level).

¢KS FNBF KF&a | @SNEB avYlrff LRLdZFFGA2Yy OmMdp YAT A2
I RSyaAaide 2F FNRdzyR mMm AYKIFIOoAGEYyGa BISNI 1Yu | 3FAy

Picture3. Streets of Nukus, Capital of Karakalpakstan

A

30 AfD-EIB Rehabilitation of degraded lands in the lower Aral Sea B&siasibility study, Environmental and
Social Safeguards and Support to the project implementa2io24
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Tablel. Population by district in the Republic of Karakalpakstan

Total Upto 18 Older than 18
years old years
KopakannofuctoH Pecnybnunkacu 1923734 684 040 1239694
Republic of Karakalpakstan
Hyryc w. Nukus city 323 830 106 084 217 746
mymaHnap: districts
Amypapé, Amudaryo 201379 74 839 126 540
bepyHwid, Beruniy 194528 71690 122 838
By3artos, Bo'zatov 21738 7814 13924
Kopaysak, Qorovzak 53286 18929 34 357
Kereiinu, Qo'g'ayli 73238 26 140 47 098
KyHfmpot, Qo'ng'irat 131573 46 956 84617
KoHnukryn, Qonligol 51702 18176 33526
MyiHoK, Moynoq 32337 11490 20 847
Hyryc, Nukus 51117 18 846 32271
Taxmatoll, Tagiyatosh 74702 25932 48 770
TaxTarynup, Taqtaqopir 40430 14 485 25945
TypTryn, To'rtqo’l 217651 78735 138916
Xymwainum, Xo'jayli 124 310 43 468 80842
UYnmboi1, Chimboy 113 365 41473 71892
LWymanaid, Shumanay 56 586 18796 37 790
INnuKKansa, Elliggala 161962 60 187 101775

2.2. Aral Sea Basin

The Aral Sea basitotal area 1 737 270 km2 (173 727 000 hectare) is a transboundary river basin at the
heart of the Eurasian continett

Geographically it covers an extensive area of Central Asia, nmagikigtar(99 percent);Turkmenistan
(95 percent) andJzbekistan(95 percent), Osh, DjalAbad and Naryn provinces Krgyzstar(59

percent), Kyzylorda and South Kazakhstan provindéazakhstal3 percent), northerifghanistan
(38 percent) and a very small part of the Islamic Republic of Iran in the Tedzhen/Murgh#b basin

There are basically two main rivers and their tributaries in the ASB, the Amu Daryan(llio2,4a)
and the Syr Darya (53ndllion ha).

31 https://www.fao.org/aquastat/en/countrieand-basins/transboundasyiver-basins/aralsea

32FAQ. 2012. AQUASTAT Transboundary River Basin Ogekvad\Bea. Food and Agriculture Organization of
the United Nations (FAO). Rome, hélys://openknowledge.fao.org/server/api/core/bitstreams/8531ef8d 7-
46ceab44168eal5ab5a5/content
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Figure6. Aral Sea River BaSin
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Picture5. AnimatedMap of Aral Basi#i
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With the help of the geographical conditions of the region, the water of these three rivers has been
used for agricultural irrigation for centuries, and throughout history it has been the subject of many
small and large competitions, and water shortagestwcurred from time to time.

However, especially after the 1960s, lasgale canals built for agricultural irrigation have seriously
reduced the waters of the Amu Darya and Syr Darya rivers reaching the Aral Sea. As of 2019, the main
concequences of the drying up of the Aral Seagddition to the decrease in water wolume and water
surface, were manifested in the formation of a huge salt desert on mor&ihamillion hectares/hich

replaced the dried seab&

Considering that the main problem in the region is water scarcity, and that the Amu Darya and Syr Darya
Rivers collect a large portion of their water from the upper basins of Tajikistan and Kyrgyzstan, the
necessity ot A Y 4 S3ANJ G SR 0 lagploatheythay wilEL8v¥t $hy énéire basin emerges. On

the other hand, it is obvious that activities should be initiated on the basis of settlements, villages and
neighbourhoods, and that solutions and activities should be implemented at the local temhina
levels.

When we look atbasia I & SR |
CKS ' yA2y 2F {20A
in 1946.

OGAOGAGASEaET 6S &aSS (KFG Y2NB Syuw
G {[20AFtA&G wSLlzot AOA 6! { bk

During USSR timeespecially after 1960s, a single wate@nagement system with centralized
governance and complex hydraulic infrastructure was formed to meet growing demands of population
and economic sectors. For efficient intepublican allocation and use of waterSgr Darya and Amu
Darya basinghe USSR established Syr Darya and Amu Darya basin autimotiti@s.

35 Interstate Commission for Water Coordination of Central Asia://www.icwc-aral.uz/activity.htm
36 Monitoring the Dried Seabed of the Aral Segs://www.undp.org/uzbekistan/publications/monitoring
drainedbottom-aratsea

32


http://www.icwc-aral.uz/activity.htm
https://www.undp.org/uzbekistan/publications/monitoring-drained-bottom-aral-sea
https://www.undp.org/uzbekistan/publications/monitoring-drained-bottom-aral-sea

With the collapse othe USSR in 1991 and formation of five independent states in Central Asia (CA)
including Kazakhstan, Kyrgyz Republic, Tajikistan, Turkmenistan, and Uzbekistan, the formerly internal
water resources became transboundary ones.

In 1992 five newly independent countries (Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and
Uzbekistan) signed interstate agreements on water sharing, use, protection, financing and
management. The same year, the Interstate Commission on Water Coordin&iMc)(lwas
established.

¢CKS LYGSNYFGA2ylf CdzyR F¥2N
BasinPrograrh { . t ¢ LINBLI NBR o6& (K
of the 5 countries.

J{I@Ay3 GKS ' N}¥t {SI
§ 22NIR .lyl1= !Db5t |

These studies initiated by the countries in the region were also supported by the United Nétens.
General Assembly of the UN granted an observer status otdRAS UN General Assembly by its
resolution 63/133 of 11 December 2008. Later, the UN General Assembly made many decisions
regarding the Aral Sea Region.

Ly Hthengal Séa UN Human Security Trust Fund for the Aral Sea in Uzbekistantablished by
the UN. In 2021 UN declared ABBone of ecological innovations and technolodigsits Resolution
adopted by the General Assembly on 18 May 2021.

Following this Resolution a special program was launched for the Aral Sea Region with the decision of
the UN General Assembly da@22iMay 2023 Finally, with the decision of the United Nations General
Assembly datedO July 2022 | RSOA&A2Y gl & GF{1Sy G2 aLINRY20GS
including afforestation and reforestation in degraded lands, including drylands, as an effective solution

to environmental challeng&s ®

The joint efforts of the countries in the region, both through the United Nations and IFAS, have led to

the start of many projects in the Aral Sea Basin. In this context, RESILAND CA+ (Resilient Landscapes in
Central Asia), which is being implemented lg/\ttorld Bank together with other partners, stands out

as an important projeét

hyS 2F GKS LINR2SOda o6SAy3a AYLIXSYSYGSR Ay GKS NE
partners and communities to address environmental insecurities through innovative air, land, and water
YFEYlF3SYSyid &az2fdziizya A yimpleiedted bNUNDPAOSVith the Sraricial y ¢  LINJ
support of the UN MukPartner Human Security Trust Fund for the Aral Sea region in Uzbekistan
(MPHSTHE)

When the studies on ASB are evaluated in general, the studies carried out by 5 Central Asian
countries together with the United Nations and the existence of organizations such as IFAS are
considered a great development and demonstrate the capacity to sinéss.

However, the countries’ focus on water sharing rather than the “integrated basin
management" approach, and on the other hand, the focus of projects, especially in recent
years, on the DSAS region, constitute a serious obstacle to the effective soltiteoproblem.

37 https://un.mission.gov.tm/uploads/zgGR54R00b.pdf

38 https://documents.un.org/doc/undoc/Itd/n24/203/24/pdf/n2420324.pdf
3%ttps://unece.org/sites/default/files/2020 2/FRFinacing%20WRemova
Agostini.workshop%209%20December%202020.pdf

40 https://mptf.undp.org/project/00140724
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Considering that 38% of Afghanistan is located within the Aral Sea Basin, it is considered
appropriate to include Afghanistan in IFAS, of which Tajikistan, Turkmenistan, Uzbekistan,
Kyrgyzstan and Kazakhstan are currently members.

On the other hand, considering that CA countries have already agreed on transboundary
waters, it is considered that the European Commission Water Framework Dffemiviel be
a good example for the management of ASB as a whole.

Considering that citizens, nature and industry all need healthy rivers and lakes, groundwater
and bathing waters, The Water Framework Directive (WFD) focuses on ensuring good
qualitative and quantitative health, i.e. on reducing and removing pollutionamdnsuring

that there is enough water to support wildlife at the same time as human needs.

Since 2000, the WFD has been the main law for water protection in Europe. It applies to inland,
transitional and coastal surface waters as well as groundwaters. It ensures an integrated
approach to water management, respecting the integrity of whole etesys including by
regulating individual pollutants and setting corresponding regulatory standards. It is based on
a river basin district approach to make sure that neighbouring countries cooperate to manage
the rivers and other bodies of water they share.

It requires Member States to use their River Basin Management Plans (RBMPs) and
Programmes of Measures (PoMs) to protect and, where necessary, restore water bodies in
order to reach good status, and to prevent deterioration

2.3. Dried Seabed of Aral Sea (DSAS)

The Aral Sea, being unigue, beautiful and one of the largest inland water bodies in the world, has
FfY2ad RAAFLIISFNBR gAGKAY 2yS ISYSNI3iGA2yQa f ATFS
damage to the life of more than 60 million residentse thcosystem and biodiversity of the Aral Sea

region and adjacent territorié¢s

More than 5.5 million hectares have turned into a salt desert, a source of salt aerosols being carried
Ayidi2 GKS 9FNIKQa |dY2aLIKSNBE gAGK YIFITF1{KadlyQa L
rest (3,5 million hectaresd in Uzbekistan border.

41 https://environment.ec.europa.eu/topics/water/wateframeworkdirective _en
42 Agency of IFABgency of IFAS for implementation of the Aral Sea Bagirs://aral.uz/en/crisis/
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Picture6. Dried Seabed of Aral SBSAS

Today, the surface area of the remaining parts of the Aral Sea is less than 10% of the area in 1960.
Accordingly, the amount of water has reduced by almost 15 times.

For the full restoration of the Aral Sea, 1080 km3 of water (sea level in 1950s) plus about 50 km3
annually will be required to compensdiar evaporation losses. The total annual flow of the Amudarya
and Syrdarya rivers is about 120 km3. Thus, to fill the sea until the initial level, all economic activities
in the basin must be terminated for at least 340 years that is actually unrealistit!

At the time of the global climate change, the disappearance of the Aral Sea has resulted in fact that
since 1980s the warming rate in thasin region exceeds the rate of global warming by more than
twice. In general, it can be unequivocally said that climate change in the region has resulted in:

1 Increased intensity of the dry hot period, in turn, resulted in increased evaporation in plains
and foothills;

1 High variability of precipitation with an increased number of days with heavy precipitation.

1 Increased frequency of extreme events, droughts and water deficiency.

Due to changes in the temperature regime, the structure of atmospheric moisture transfer over the
territory of Central Asia has also changed. At the same time, precipitation has occurred mainly during
the warm period of the yearesulted in a reduced area of mountain glaciers of the Pamir and Tien
Shan (the rate is 0.2%% per year)Snow cover in the mountain river basins of the region trends to

be reducedresulting in deteriorated available of water for agriculture

43The Executive Board of the International Fund for saving the Aral Sea in the Republic of Kazakhstan
https://kazaral.org/en/aralsea/generalinformation/
44 Agency of IFABgency of IFAS for implementation of the Aral Sea bésist//aral.uz/en/crisis/
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Figure?7. General situation of Dried Seabed of Aral-B&AS
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and Syrdarya river basins will be reduced by-16% and %%, respectivelyThe number of dry years
and the number of years with drought will grow with the loss of ruasffow as 2510%.

This will cause a drastic increase in water demand and aggravate water deficit. Meanwhile, this will
require an increase of the irrigation rates by 5% in 20300 %6 in 2050 and 1P6% in 2080.

If water demand is not methis can cause crop losses, which, considering the population growth,
will represent a serious risk to food security and restrict sustainable development

Drying of the Aral initiated desertification process in the center of the belt of great Kyzylkum and
Karakum desertsyherethe new Aralkum desert was formedThe danger of this new desert includes

the fact that the seabed, which in its natural state was a kind of desalination plant, now is acting as an
I NI A &nkh@pobehic plcang Emitting huge salt and fine dust masses o into the atmosphere

The pollution effect is enhanced by the fact that the Aral Sea is locaettie route of a strong airflow

from west to east This contributes to the emission of aerosols into the high layers and their rapid
distribution in the atmosphere.
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Picture7.Dried Seabed of the Aral Sea (DSAS)

Billions of tons of poisonous salts have accumulated in the Aral, $d@ch got there with water after

GKS 6FakKAy3a 2F FAStRa® | 002 NRIOYIA4 hillidn tdhEof 38T & Q S &
the dried bottom of the Aral Sea. This circumstance, as well as the death of almost all spawning
grounds, led to a catastrophic reduction of the fish population, which numbered about 200 species.

This has dealt a crushing blow to the local fishing $tighwhich once employed about 60,000 people

Every year winds blow up to 80 million tons of toxic salts from the dried bottom of the Aral. Séwey

are carried by dust storms for many thousands of kilometegi®m Western Europe to the peaks of

the Tien Shan and the Himalayas, having a negative impact on the health of people and ecosystems of
all countriesHundreds of thousands of people breathe poisonous.air

Salt dust covers high mountain glaciers with an impermeable film, which give rise to many rivers. This
affects the quality of the water, which ends up in water pipes and wells, even thousands of kilometers
away from the source, not to mention the inhabitarof coastal areas, who often suffer from diseases

of the eyes, lungs, digestive and urinary tracts, blood and bfooding organs, and so on.

At present, there is still a picture of extensive natural resource management. For exampiain

high yields of cotton, rice and other crops, large amounts of mineral fertilizers and pesticides are
applied to the soil,some of which do not even decompose in nature, and therefore pose an even
greater danger to humans. All this complex of pesticides and herbicides, from the fields with the water
gets into the Syrdarya, and thus into the Aral Sea, seeping into the grouhdraundwaterwhich

are used fo drinking and household need§his issue is particularly relevant for the Kyzylorda region
OF Kazakistan located in the lowest part of the Syrdarya, and therefore most of all felt the impact of
this factor.
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The main factor limiting the species diversity and resource importance of plant complexes is the
pollution of water and soil by various pollutantfesticides, herbicides, etc.).

Violation of the qualitative composition of soils and water proportionally increases the consumption
of irrigation water, significantly exceeding the scientifically based standards. According to forecasts, if
the current trend of salinization of water badi and soils continues, most of the agricultural land in
the Syrdarya River basin (the situation is probably similar in the Amudarya Riverniiiddecome
unsuitable for irrigated agriculture within a few decade3he level of salt pollution in the rikewill

also be unsuitable for drinking water supply. This type of river pollution can cause irreparable damage
to the environmental and socieconomic development of Kyzylorda oblast of Kazakistan.

FAO specialists carried out work on soil salinity mapping in Kyzylorda province in 2021. According to

the data, almost 85% (20.3 million hectares) of the total area of agricultural land (22.6 million hectares)

is currently salinized in the region. Thisiaiion requires immediate action to apply new technologies

to regulate the rate and degree of salinization of the territdnefficient farming causes soil erosion,

salt pollution, overgrazing, and increasing desertificatidPastures account for 46.7%0fKS 20f F aidQ
territory. At present more than 80% of pastures are degraded mainly because of soil salinization,
groundwater mineralization and irrational use of natural resources

At present, great efforts are aimed at combating salt and dust transfer, at fixing the moving sands, at
localizing the negative impact of this phenomenon on the environmimorder to fix the sands on

the exposed seabed, several thousand hectares of saxaul and other unpretentious plants, which
easily tolerate the conditions of semilesert and desert climate, are annually planted here

As a result, forest massifs today in the Kazakh part obtBAS arereated on almosB37 00Chectares,
including at the expense of seproductiorf®.

45 The Executive Board of the International Fund for saving the Aral Sea in the Republic of Kazakhstan
https://kazaral.org/en/aralsea/generafinformation/
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Between 2021¢ 2030 it is planned to carrgut planting of 1.1 million hectares of forest in the
Kazakhstarpart ofthe DSA%> LG A& SELISOGSR GKFG Ay GKS &K2 NI
huge contribution to theglobal process of achieving carbon neutrality

After all, one saxaul retains up to 4 tons of sand, 1 hectare ofyarold saxaul absorbs
1,158.2 kg of carbon dioxide and releases 835.4 kg of oxygen per year,

Picture9. A saxsaul seedling on the Dried Seabed of the Aral Sea

Lack of water resources and declining quality of drinking water, land degradation, climate change,
increasing population morbidity, especially among children, a complex selatéd socieeconomic
and demographic problems these are the harsh realities that the Aral Sea area residents face

4 The Executive Board of the International Fund for saving the Aral Sea in the Republic of Kazakhstan
https://kazaral.org/en/aralsea/generalinformation/
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Unfortunately, under current conditions, it is not possible for the dried parts of theSaeato
fill with water again and become a sea again. On the contrary, there is a risk that even the
remaining small part will dry up.

Thefirst threatand danger in the DSAS region is dust and sand transportation. For this reason,
both Uzbekistan and Kazakhstan have given priority to afforestation.

As it is understood from the relevant reports and from the examinations made in the field and
the interviews with the interested parties, it can be said that a significant part of the
afforestation carried out has been successful and the frequency, niambdempact of dust

and sand storms have decreased significantly.

When afforestation is seen as the main solution tool for the problem in the region, it is seen
that the management of the DSAS region is mainly in the hands of forest organizations on both
Kazakhstan and Uzbekistan sides.

Since 2016, Uzbekistan's view of the region has settled into a wider range as it should be. In 2017, the
President of Uzbekistan, who made a speech at the General Assembly, stated that the struggle with
the results of the ASAS required international co@pen.

In the meeting held in Turkmenistan in 2018, the president proposed the declaration of the Ara Sea as
an environmental innovation and technology center. As a reflection and result of this proposal, the the
Multi-Partner Human Security Trust Fund for thel/8ea Region (MPHSTF) was established during a
special higHevel meeting held on 27 November 2018 at the UN Headquarters in New York.

Along with this the Government of Uzbekistan developed and approved on 16 November 2018, by
wSazfdziAzy b2d dpecp¥FI I NRBIFIRYFLI F2N) YSI adz2NBa G2
first activities under this programme was the substantial develepmof measureson the
afforestation of the drained seabetb sustain the landscape and as a new climate change approach.

In 2018,the government of Uzbekistan launched a largeale treeplanting campaign on the dried

bottom of the Aral Sea to improve the ecological and so&oconomic situation in the region

Significant numbers of both civilians and military personnel were involved, making it possible to cover

an area of almost a million hectares in two yed?tanting was carried out using airplane aerial seeding.

During 20182022, the government carried out largeOl £ S g2 NJ (2 ONBIFGS a3l
protective foress on the dried Aral seabed. As a result, 1.7 million hectares of forest plantations of

salt and droughttolerant plantg saksaul, cherkes, and kandym and other desert ptamisre

planted on the dried seabed. In 2023, afforestation is taking place on @Q®Ectares of the dried
aSI0SRZ YR a3aINBSy oStiaa¢egd FINBE 06SAy3a ONBFGSR Ay
hectares, 40,000 hectares, and 11,000 hectares, respectivBggarding the survival of the trees

planted, it was not reached to written reports but based on the interviews with technical workers it is
estimated aroun 350 % whiccan be considered as a succesfull results for these harsh conditions.

Although the landscaping work was done mainly at the expense of the national budget, some
O2y iNROGdziA2Y 6+ a YIRS o6& !'b 2NBFYATFGAZ2Yyad 2A0KA
Problems of Human Security in the Aral Sea Region by Promot#ng S8uA y I 6 f S wdzNI £ 5SS @

47 NationalState of theEnvironmentReportUzbekistan 2023https://www.iisd.org/system/files/2024
02/uzbekistanrstate-of-the-environmenten.pdf
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UNDP and UNESCO worked to strengthen the technical and institutional capacity of the state forestry
body in Karakalpakstan.

However, the fact that the standards and opportunities"National Emissions Trading
Syster, "National Certification Systethand "Voluntary Carbon Mechanismiswhich have

many environmental, sociological and economic advantages, have not been used, was
considered a significant shortcoming.

In addition to the emissions trading system to be developed at the national level within the
scope of the UNFCCC and the Paris Climate Agreement, many voluntary carbon mechanisms
adzOK | & & D%Memied{Carboy RandifRhnd Plan ViV KI @S 3INBLF G ROt

Cooperation with these mechanisms will also contribute the calculation of potential for carbon
sequestration and support the implementation of Beside these mechanisms, working in close
connectionwith the 8 SNIAFAOI GA2y &d2aiSYad adzFRCH i ®RE & C2 N
Programme for the Endorsement of Forest Certificatioh C/ ¢ congrifiufe fto meeting
environmental and social requirements and complying with sustainable development goals.

This aligment will also support the financial resource from different private companies as
AstraZeneca announces $400 million investment in reforestation and biodiversity in support of
climate action and human health. This kind of initiative will also supghe General Assembly
NBazfdziAzy TpkuTty 2F My alé& Haum LISNIFAya
SO02t23A0lt Ayy20FGA2ya IyR (GSOKy2t23ASa¢

On 16 October 2018, the President of the Republic of Uzbekistan signed Decree39G5Rm the
establishment of the International Innovation Center for the Aral Sea Region (IICAS). The main tasks
and priorities of the IICAS were defined as follgws

1 Improving the productivity of agrecosystems on the saline soils of the dried bottom of
the Aral Sea and adjacent territories of the deltas of ASBto improve thebeielyj and
incomes of the population living in this region;

1 Creating experimental demonstration pilot sites for testing variousdratight-resistant
and frostresistant crops and shrubs on saline soils and degraded pastures, developing and
introducing innovative technologies and approaches in collaboration wittrnational
organizations aimed at restoring and increasing the productivity of water and land
resources in Priaralye;

1 Promotion and presentation of innovative technologies and approaches, including the
sustainable use of water resources, including marginal categories, the afforestation of
desert sandy arrays of the dried bottom of the Aral Sea

1 Agroforestry and the organization of deseyasture forage production and animal
husbandry, improving the fertility of saline degraded land, diversification and widespread
adoption new and unconventional salt and drouglsistant, improvement of the issues
of their selection, the technology of their tiwiation and seed new products.

48 https://www.goldstandard.org/

4 https://verra.org/programs/verifiedcarbonstandard/

50 https://www.planvivo.org/

S!nternational innovation Center for the Aral Sea Basin undeiMigstry of Ecology, Environmental
Protection and Climate Change of the Republic of Uzbekiktgys://iic-aralsea.uz/en/
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Improvement and introduction of alternative systems for the introduction of agriculture
on saline soils, the mobilization of plant material from natural pastures for the sustainable
use of medicinal, technical, ornamental and other plants of the Aral basin;

Development of measures and institutional approaches for managing and improving
pasture productivity, restoring and improving the genetic quality of animal breeds,
including the processing of animal products, marketing and export;

Development of a set of measures and a national action plan to prevent and mitigate the
effects of drought and adaptation of local people to climate change;

Development of publiprivate partnership in order to eliminate the negative
environmental and social consequences of the process of draining the Aral Sea;
Development of a set of measures and approaches to improve the environmental
situation, life, income and welfare of the population of the Aral Sea basin, conducting
scientific, practical and innovative research;

Assistance to research institutions in conducting research in the Aral Sea region;
Participation in the development of international scientific and technical cooperation, the
implementation of scientific, technical and innovative projects with foreign partners,
including with the involvement of grants from international programs and sund
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2.4. The region around the base of the dried up Aral Sea

Based on the documents read during the preparation of the guide and the impressions gained from
interviews with relevant people during the field trip, there is a feeling that there is some confusion
about the region.

The "Dried Seabed of the Aral Sea", or DSAS for short, is a region that dried up after the 1960s, covering
an area of about 5.5 million hectares according to current estimates. There are currently no
settlements here. The only activities taking place ypdee afforestation and deforestation. This area

is under the responsibility of forestry organizations in both Uzbekistan and Kazakhstan.

Apart from this area, there are areas that were not previously covered by the sea, but are generally
empty due to the difficult terrain. During the field surveys and interviews, it was felt that these two
areas were confused.

Picturel0. In spite of salty soil condition Tamarix ssp are very succesful in the buffer zone

Although the soil conditions are difficult, there are many tree and shrub species in this buffer zone,
successful reforestation has been done, there are abandoned water channels and small ponds in some
places, it can be considered as a wetland in thisestamd it is home to many bird speci&uring the

trip, cattle were seen grazing along the roadsides. Local experts and local foresters stated that wild
animals such as foxes and rabbits have been seen here.

The reason for this observation is that it is believed that a separate planning based on different
approaches should be made for this buffer zone.
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2.5. Ecosystem Types in the Aral Sea Basin and Dried Aral Seabed According to IUCN

The International Union for Conservation of Nature (IEGBIpbal Ecosystem Typol&gwhich is
considered one of the main source on ecosystem management comprises six hierarchicualitievels,
the three upper levetsrealms, functional biomes and ecosystem functional gadpssify ecosystems
based on their functional characteristics (such as structural roles of foundation species, water regime,
climatic regime or food web structure), rather than based on which species live in them.

The three lower levels of classificatiphiogeographic ecotypes, global ecosystem types and sub global
ecosystem typeg are often already in use and incorporaiatb policy infrastructure at national levels
and can be linked to these upper levels. This is crucial, as improtesgrvation action occues local
levels, where most ecosystespecific knowledge and data reside.

Figure8. IUCN Global Ecosystem Typlogy

Realms
Terresterial Marine
7 biomes, 34 functioneJ 4 biomes, 24 functioneJ
groups groups
Freshwater Subterranean
3 biomes, 22 functioneJ 2 biomes, 3 functionaJ
groups groups
Biomes
I
Functional Groups

There are four Realms as follows:

1. Terresterial7 biomes, 34 functional groups),
2. Marine (4 biomes, 24 functional groups),

3. Freshwatex3 biomes, 22 functional groups),
4. Subterranean (2 biomes, 3 functional groups)

In the Aral Sea Region, a landrock region, there are two realms in géherdgrrestrial realmnd the
oFreshwater RealtinPhe Terrestrial realnincludes all dry land, its vegetation cover, proximate

52 https:/fiucn.org/resources/conservatioool/iucn-globalecosystemtypology#8410
53 https://globalecosystems.org/page/typology
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atmosphere and substrate (soils, rocks) to the rooting depth of plants, and associated animals and
microbes.

Terrestrial realm has 7 biomes as follows:

1. T1 Tropicasubtropical forests biome

T2 Temperatdoreal forests and woodlands biome
T3 Shrublands and shrubby woodlands biome

T4 Savannas and grasslands biome

T5 Deserts and serdeserts biome

T6 Polar/alpine (cryogenic) biome

T7 Intensive landse biome

NogakwdN

Terrestrial biomes found in Aral Sea Region.

1. T5 Deserts and serdeserts biome
2. T7 Intensive landse biome

Cdzy Ol A2yl f DNRdzLJA -RSFA SINIpa 5685MSMIica YR aSYA
1. T5.1 Semilesert steppe

T5.2 Succulent or Thorny deserts and séesierts

T5.3 Sclerophyll hot deserts and sel®mserts

T5.4 Cool deserts and seddserts
T5.5 Hypesarid deserts

a e

It is clear that all "Functional Groups of Deserts and-Befét S NII & 0 Xond BAral8eay 0 S
Basin.

¢KS p FTdzy Ol A2yl 3 NRAA Ja0, RFEY &t Benocanbé dbsedved @ Aralf | Yy R
SeaBasin.

1 T7.1 Annual croplands

T7.2 Sown pastures and fields

T7.3 Plantations

T7.4 Urban and industrial ecosystems

T7.5 Derived senmatural pastures and old fields

=A =4 =4 =4

¢tKS GCNBaKgl GSNI wSIfYé Ay @icdal Sidctiodakgfoups éahieS T2 f 2 6
observed in the Aral Sea basin.
1. F1 Rivers and streams biome

2. F2 Lakes biome
3. F3 Artificial wetlands biome

F1 Rivers and streams biome has 7 functional group as follows:

F1.1 Permanent upland streams
F1.2 Permanent lowland rivers
F1.3 Freez¢haw rivers and streams
F1.4 Seasonal upland streams
F1.5 Seasonal lowland rivers

F1.6 Episodic arid rivers

F1.7 Large lowland rivers

Nogakowbde
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F2.1 Large permanent freshwater lakes
F2.2 Small permanent freshwater lakes
F2.3 Seasonal freshwater lakes

F2.4 Freez¢haw freshwater lakes

F2.5 Ephemeral freshwater lakes

F2.6 Permanent salt and soda lakes
F2.7 Ephemeral salt lakes

F2.8 Artesian springs and oases

F2.9 Geothermal pools and wetlands

10 F2.10 Subglacial lakes

GCdzy OlA2ylf DNRdzLIE | &

F3 Artificial wetlands biome has 5 Functional Grup

arwNPRE

©o NGO~ WNE O

F3.1 Large reservoirs

F3.2 Constructed lacustrine wetlands
F3.3 Rice paddies

F3.4 Freshwater aquafarms

F3.5 Canals, ditches and drains

[118a 6A2YS Kla wmn

T

F2.1 Large permanent freshwater lakes
F2.2 Small permanent freshwater lakes
F2.3 Seasonal freshwater lakes

F2.4 Freez¢haw freshwater lakes

F2.5 Ephemeral freshwater lakes

F2.6 Permanent salt and soda lakes
F2.7 Ephemeral salt lakes

F2.8 Artesian springs and oases

F2.9 Geothermal pools and wetlands

10 F2.10 Subglacial lakes

GCdzy Ot A2yl f DNRdzZLE | &

F3 Artificial wetlands biome has 5 Functional GF3pl Large reservoirs

PR

F3.2 Constructed lacustrine wetlands
F3.3 Rice paddies

F3.4 Freshwater aquafarms

F3.5 Canals, ditches and drains

More information on ecosystem types and their management requirements can be found in Annex 2
or at this following linkhttps://globalecosystems.org

Specific informatiormbout the ecoscystems found in ASB is provided in Annexes chapter.
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3. Problem and Objectives

The third chapter is designed to identify the problem and to set out the objectives of the Guidelines.
As of today, it is possible to divide the problems in the regiorthirdée parts as follows.

1. Problems and solutions related to the entird N} € { S| , whith&dvgfs adtdtaf of ® &
countries and an area approximately 174 million hectares,

2. Problems and solutions relatedtothies NA SR { S 6 SR 2, fimitddkcShisladd, £ { S|
and more of a national character,

3. The ASB Subregiahe Buffer Zone arourttie DSASr The region around the base of the dried
up Aral Sea
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Considering that the main problem in the region is water scarcity, and that the Amu Darya and Syr Darya
Rivers collect a large portion of their water from the upper basins of Tajikistan and Kyrgyzstan, the
ySOSaaariae 2F aAydS3aANI ihéshhatavil Goveythe Ertting baJitbensrged. ¢ | LILINE

On the other hand, it is obvious that activities should be initiated on the basis of settlements, villages
and neighbourhoods, and that solutions and activities should be implemented at the local and national
levels.

As mentioned in detail in the relevant chapters, "the Objectives of the Guidelines" are;

1. Address the current environmental degradation in Karakalpakstan including the Dried Seabed
of the Aral Se®SA%0 enable a comprehensive assessment of ecosystem services,

1 Current environmental degredation in Karakalpakstan including the DSAS have been
reviewed in detail at Chapter @itled ¢ A Y U NP RdzOUA2Y £é2P I @B 2y dzRid
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information obtained from field visit, dicsussions with experts and local residens, as weel
report and document such as;
0 Updated Nationally Determined Contribution of Republic of Uzbesi6@ih
o0 FAQTransboundary River Basin Overvigiral Sea
o MPTF b atZ BIPYSNJ | dzYly {SOdzNPG& ¢Nuzad Cdzy
'T oS1-®mil y
o0 UNECHbrainage Basin of the Aral Sea and Other Transboundary Surface Waters in
/| SYGNI £t ! &Pl
0o World BankJzbekistan Country Forest Neot€he State of Forests and Forest
Landscapes in Uzbekistan; 2022

2. Provide comprehensive and regispecific guidance for restoring ecosystems in the Aral Sea
Basin.
1 Many policy documents including but not limited to the followings have been reviewed in
order to develop region specififéSB, Lower Part of ASB, DSAS) guidelines:
1 The United Nations Decade on Ecosystem Restorationc203D,
1 IUCN Global Standard for Natdrased Solutions.
1 FAO Global Guidelines for the Restoration of Degraded Forests and Landscapes in
Drylands. Building Resilience and Benefitting Livelihoods
1 Guidelines on the Implementation of NatuBased Solutions (NbSs) to Combat the
Negative Impact of Climate Change on Forestry for thee 5BO Countri€2023
1 Guidelines on Safeguarding Native Tree Species for Conservation of Genetic
Biodiversity in Central As2021
1 Guidelines on Sustainable Forest Management under the Impact of Climate
Change in Central Asidmplications for Practitioner2021

It is not possible to consider the problems in Karakalpakstan or the "Dried Seabed of the B&ASEa

2NJ G[ 26 SNJ t I NI k { dzo oseparktgly frdrif thel upperf plateabid of Tafikétany ar
Kyrgyzstan, where the Amu Darya and Syr Darya Rivers originate, from glaciers or from people's water
use habits.

Accordingly, it is considered tithere is a need for a "current situation assessrhantvhich the entire
AralSea | AAY X G[ 26 SNJ t | NIk { dzbed kth& "Dyed Setbed diidhe Aral 24" . | & )
region are addressed both separately and in an integrated manner.

After this "current situation assessmerftiture predictions and simulations should be made for both
ASBLower Part/Subbasin of Aral Sea BasthDSASccording to the findings in the fielokojections
for the region and the world, and scientific data.

It is extremely important that these predictions are completely realistic and clearly reflect the capacities
of the countries and institutions. For example, it is not possible to reclaim the Aral Sea under current
conditions. It is not possible to implemenplan that foresees this. On the other hand, although they
have extremely serious problemdzbekistan and Kazakhstan have a new land aré&5afillion
hectares The groundwater iel of this area is not very dedpxtremely successful afforestatietfbeing

carried out. If the technical and intellectual accumulation of humanity as a whole is transferred to this,
it is possible to carry out studies that will be an example and a hope for all humanity.

If legislation onNational Emissions Tradirgnd Voluntary Carbon Mechanisinmsompatible with the

United Nations Framework Convention on Climate Change and the Paris Climate Agreement is enacted
and the necessary infrastructure is established, it is possible to finance the afforestation projects,
especially in the DSAS Regionirelytthrough these mechanisms.
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After the "current situation assessment” and "future simulatord projection$ are completed,
"objectives'related to both ASB and DSAS should be determined.

For example, today, both Kazakhstan and Uzbekistan are primarily engaged in "dust transport
prevention and soil stabilization" afforestatioAlthough the success here is appreciated, not using
"emission trading opportunities” or "voluntary carbon mechanisms" in financing these afforestations is
considered as not using a significant potential. On the other hand, when it is taken into acdahet tha
planted trees will remain in this area for at least 50 years and that it is quite difficult, even inapossibl
to make any type and location changes in the future, the importance of conducting a more
comprehensive "environmental and social assessment” becomes evident.

After determining the "Objectivegilanningshould be made on how to achieve thdBefore starting
the planning, planning principlesthat will guide all parties and support obtaining common results
should be determined and the planning should be made based on these principles.

It is evaluated that the following issues should be taken into consideration as planning principles.

9 The entire region, including ASBower Part of/Subbasin of Ar@Bd DSAS, together with their
people, flora and fauna, should be addressed on the basis of "basin integrity" and "ecosystem
approach”,

1 In planning, "Sustainable Development Goals", "UN Decade", "IUCN NBS" principles should be
followed,

1 Planning should be compatible with global, regional, national and local priorities, if there are
inconsistencies in the country's legislation and practices, they should be changed in advance,

9 It should take into account the current practices in the field

1 The plangreparedshould be binding on all local and foreign parties and projects

Figure9. Planing of ASB, Lower Part of/Subba$iASB and DSAS

Current situation assessment
ASB/6 Countries | DSAS | Lower Parts of ASB]| Ecosystems

N\

Futurescenirous andimulatiors
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Implementing

\Z

Monitoring, Reporting, Revision
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4. National, Regional and International Policy and technical Documents Supporting Objectives
The fourth chapter lists national, regional and international policy docantertsupporthe objective
of the Guidelines.

4.1. National Policy Documents
4.1.1.Updated Nationally Determined Contributia@21

The Republic of Uzbekistan, being committed to the effective and transparent implementation of the
Paris Agreement, has updated its nationally determined contribution and submitted to UNFCCC in
2021* The new goal of the Republic of Uzbekistan in terms of climate change mitigation, which seeks
to be achieved by 2030, is 35% from the level of 2010.

ThisupdatedNDC refers to Aral Sea Crises many times as follows:

1 The Adaptation section of the updated NDC document presents adaptation measures for
agriculture and water management, social sector, ecosystems, strategic infrastructure and
production systems, etc., as well astions to mitigate the consequences of the Aral Sea
disaster.

9 Uzbekistan is facing one of the most acute problems for the Central Asian reglomn
environmental disasteof the Aral Seawhich is actually one of the largest environmental
disasters in recent history

9 Uzbekistan has approved and is now implementing a\fear development strategy, the
G! OtiAz2y {GNXGS3e 2y CAQGS tNA2NARAGe ! NBlFa T2N
2017202k o

1 The Strategy provides for the reduction of energy and resource intensity of the economy,
widespread introduction of energyaving technologies in production, increased use of
renewable energy sources, which will help reduce GHG emissions; adoption ofresetsu
mitigate the adverse impact of global climate charagel the drying up of the Aral Sea on
agricultural development and livelihoods of the population.

1 The State Committee of Forestiy responsible for the implementation of measures to prevent
desertification, conservation and restoratiaf irrigated and rainfed lands, pastures and
forest resources, including on the dried bottom of the Aral Sea.

1 The situation is exacerbated by the continuing dryingiihe Aral Seawhich has already lost
57% of its area, 80% of its volume and 64% of its depth in the last four decades. The Aral Sea
basinnow represents a salt desert called Aralkum, which adversely affects the ecology of
the entire country.

1 Among key policy documents are the Agriculture Development Strategy of the Republic of
Uzbekistan for 202@030, the Strategy on Transition of the Republic of the Republic of
Uzbekistan to a Green Economy for 21380,the State Programs for Development of the
Aral Sea Region (2012021)and other policy documents that focus, inter alia, on specific
actions to protect, preserve and restore degraded agcosystems and conserve biodiversity.

1 Adaptation measures cover a wide range of actions to protect communities from the adverse
impacts of climate change, such as extreme droughts and hydrometeorological hazards
associated with global warming; increasing the resilience of strategic infrasteu@nd

54 https://unfccc.int/sites/default/files/NDC/20206/Uzbekistan_Updated%20NDC 2021 EN.pdf
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ecosystems to conserve agrobiodiversiggucing the adverse impact of the Aral Sea disaster
on the environment and the lives of millions of people living in the Aral Sea reginoluding
through welldesigned target projects and programs, with financial and technical support from
UN institutions, other international organizations and development partner countries.
Mitigating the Aral Sea disaster

0 preserve the current fragile ecological balance in the Aral Sea region, combat
desertification, improve the management system, efficiently and sustainably use
water resources;

0 create conditions for reproduction and preservation of the gene pool and health of the
Aral Sea region population, develop social infrastructure, extensive network of medical
and educational organizations;

0 create the necessary soearonomic frameworks and incentives to improve the
quality and living standards of the population, develop basic infrastructure and
communication systems;

0 conserve and restore biodiversity of flora and fauna, including through creation of
local water bodies in the Aral Sea region;

o enhance foreign investment for the implementation of measures and actions to
mitigate the consequences of natural disasters in the Aral Sea;

0 conserve and restore forest resources, including afforestation of the dried bottom of
the Aral Sea.

LYRAOFG2N) mo®dH GLYyOfdzRS OfAYIiS OKFIy3aS NBaLR
ALISOAIE F20dza 2y YSI &ddz2NB& AYLX SYSYGiSR Ay GKS
{GFGS tNRINIY F2NJ GKS a5S@St 2uMnSiimE ZFR OdE S a !
implementing a set of technical and institutional interventions involving domestic and external
investments and IFl loans, including deposits for combating desertificatbmwater and land
management, including:

o (i) afforestation on 20,000 ha of the dried bottom of the Aral Sea;

o (ii) implementation of the climate change adaptation program; and

o (iii) improvement of water management in South Karakalpakstan on 100,000 ha.

The Aral Sea Region Development Fund under the Ministry of Finamag established to
implement the State Program for the Development of the Aral Sea Region. In December 2018,
the Multi-Partner Trust Fund for the Aral Sea Region in Uzbekistan was established under the
auspices of the UN.

For the sustainable development of the region, the Fund will ensure consolidation and
mobilization of technical and financial resources of the Government of Uzbekistan, UN
agencies and the donor community with the involvement of new knowledge, innovative
technologies and approaches in the region.

Environmental Protection Conce@030 (UP5863 dated 30.10.2019). The concept provides

for a set of measures for the protection of environment (atmospheric air, water, land, soll,
subsoil, biodiversity, protected areas) from anthropogenic impact and ateerse factors,
expansion of protected areas and improvement of environmentally sound waste management
system.

It also provides for measures to ensure environmentally sound use of toxic chemical and
radioactive substances, increase the level of transparency of state bodies in the field of
environmental protection, strengthen the role of civil society in this precasd raise the
environmental awareness of the population. The Concept seeks to achieve the following:

0 Bring the area of forest plantations on the Uzbek part of the dried bottom of the Aral
Sea from 28% (0.9 million hectares) to 60% (2 million hectares);

51



Figurel0O. Updated Nationally Determined Contribution of Republic of Uzbekefiah
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4.1.2.The UN MultPartner Human Security Trust Fund for the Aral Sea region in Uzbekistan
(MPHSTF)

In the meeting held in Turkmenistan in 2018, the president proposed the declaration of the Ara Sea as
an environmental innovation and technology center. As a reflection and result of this proposal, the the
Multi-Partner Human Security Trust Fund for thaelBea Region (MPHSas established during a
special higHevel meeting held on 27 November 2018 at the UN Headquarters in New York.

The goals and directions of the foundation aimed to catalyse and strengthen multisectoral and-people
centred responses to one of the largest maade disasters in the world, by being transformative,
needsbased, human rightbased and inclusive in its purge.

The MPHSTF provides a coherent strategy for coordinating aid flows and increasing government
f SIFRSNEKALI 2F GKS FaaAradlyOoOS LINRPOSaa (G2 | OKAS@S
six clusters of interrelated problems:

a) Environmental safety

b) Economic security

¢) Food security

d) Health security

e) Social security

f) Inefficiency of donor assistance

55 https://mptf.undp.org/fund/arl00
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Figurell Web Page of MPHSTF

MPTF Office TrustFunds »  Partners »  Pooled funding »  Resources v Aboutus v Q
Partners Gateway

Aral Sea UN Human Security Trust Fund for the Aral Sea in
Uzbekistan

Addressing the consequences of the Aral Sea crisis using a multi-sectorial approach

Overview  Contributors inancials  Objectives  Governance

Aral Sea Region Multi-Partner Trust In Focus
Fund

Status: Active

4.2. Regional Policy Documents

4.2.1. Guidelines on the Implementation of Natidased Solutions (NbSs) to Combat the
Negative Impact of Climate Change on Forestry for theSEXDCountriez023

The "Guidelines on the Implementation of NattBased Solutions (NbSs) to Combat the Negative
Impact of Climate Change on Forestry for the F3ET Countries", prepared within the scope of the
cooperation between the Chamber of Forest Engineers and FA@S&@ublished by FAO in 2023

In this context, applications in Azerbaijan, Kazakhstan, Kyrgyzstan, Tajikistan, Turkey, Turkmenistan

and Uzbekistan were evaluated and what could be done within the framework of "nhaged

solutions" was explainedhe "Executive Summary" of the Guidelines was added to the Aragptet

{AYyOS GKSNB Aa I Of 2 a5l 302R yEDiidee 2 W ¢SSR S/ @ A1
Guidelines for NbSs is considered one of best resources for the Guidelines for Ecosystem Restoration.
Beside both of them have been prepared for the Cenfisih in a broader context. On the other hand,

both of them includes the general approaches of United Nations spesifieallyin tackling climate

change impact.

Figurel2. FAO Guidelines on NBs

!:’ ANCH G I
@;{//ﬁ Food and Agriculture Organization Frinanesn 8y ooge

of the United Nations

HZ English Frangais Pycckmi pafio

Family Farming Knowledge Platform

L2 Background | FamilyFarminglex | Resources | Practices & Techniques | Countries & Regions | Themes | Network | Data sources
Jain Us
Guidelines on the Implementation of Nature-based Solutions Related content

(NbS) to Combat the Negative Impact of Climate Change on
[ website
Forestry Family Farmir

Azerbaijan, Kazakhstan, Kyrgyzstan, Tajikistan, Tarkiye, Turkmenistan and Uzbekistan

56 https://www.fao.org/family-farming/detail/en/c/1651771/
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4.2.2. Guidelines on Safeguarding Native Tree Species for Conservation of Genetic Biodiversity
in Central Asi2021

Within the framework of the cooperation between FAO and the Chamber of Forest Engineers (OMO),
"Guidelines on Safeguarding Native Tree Species for Conservation of Genetic Biodiversity in Central
Asia" was prepared in 2021.

Within the scope of this Guidelines, recommendations were developed for the species;

=

Malus niedzwetkyana,
Malus sieversii,
Pyrus korshinskyi,
Pyrus tadshikistanica,
Prunus armeniaca,
Juglans regia,
Pistacia vera,
Juniperus semiglobosa,
Juniperus seravschanica,
. Juniperus turkestanica,
. Picea schrenkiana,
. Betula tianschanica,
13. Fraxinus sogdiana and,
14. Haloxylon spfound in Central Asia.

©CNOoO O A®ON

ol
N R O

The "Executive Summary" of the guide is given in the Appendix se&inaethis Guidelines offer
solutions on safeguarding selected native tree species and elaborate on seed harvesting te¢hniques
it is important to follow these techniques for having succesfull results.

4.23. Guidelines on Sustainable Forest Management under the Impact of Climate Change in
Central Asig Implications for Practitioners

Within the framework of the cooperation between FAO and the Chamber of Forest Engineers (OMO),
"Guidelines on Sustainable Forest Management under the Impact of Climate Change in Central Asia
Implications for Practitioners" was prepared in 2021. In addita Conference was organized on this
subject.The "Executive Summary" of the Guidelines was added to the Annex section.

There is a close connection between the climate change affects and ecosystem restoratiorifiverks.

truth is that, in addition to inappropriate practices, one of the main reasons for the drying of the Aral

Sea is climate change. With global warming, there has been a decrease in precipitation, and the glaciers

in the upper basins have started to melhus changing the water regime. This situation will affect

existing forests as well as forests being created through afforestation. Therefore, it is evahaited

GKAA AaDAARStAYSa 2y {daAadrAylrofS C2NBad alyl3asys:
AsiacL YL AOIF GA2ya FT2NI t N OGAGA2YySNREe gAft LIl & |
and forests to be developed through afforestation.
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4.3. International Policy Document
4.3.1. The United Nations Decade on Ecosystem Restoratioq223D1

The United Nations Decade on Ecosystem Restoiiagigan on World Environment Day, 5 June 2021.
runs from 2021 to 2030 with the purpose fomoting globalcooperation for the restoration of
degraded and destroyed ecosystenBefore the official launclthe General Assemblgdopted a
resolution o 1 March 2019.

"The United Nations Decade on Ecosystem Restoration" and other policy documents developed within

this scope serve as a guide that can be applied in all regions of the world in terms of understanding
ecosystems as a whole and presenting holistic solutimpogalsit is widely used during the process of

GKS LINBLI NI GA2Yy 2F (KS aDdARStAYySa F2N) 6KS 902ae

The United Nations Decade on Ecosystem RestorationSteategyand Standards Ten Principlé$
of the Decade which are essential for ecosystestoration couldoe summarisez as below:

1. Principlel: Ecosystem restoration contributes to the un sustainable development goals and the
goals of the rio conventions

2. Principle2: Ecosystem restoration promotes inclusive and participatory govemancial fairness

and equity from the start and throughout the process and outcomes

Principle3: Ecosystem restoration includes a continuum of restorative activities

4. t NPY©OPL® G2aeaiGSY NBadG2NI P2y | Pya (2RPOKERE®BDBe i
SO02aeaitSY KSIHfGK yROEWYIBIANPGES YR KdzYky ¢St f

5.t NPYOPLIHECR aé aid Sy RRBBE2NE0 PSS RPNBOG YR AYRPI
RS3INI RI G4P2Y

6. t NPYOPIIOR aaiGSY NBalu2NI P2y AYO2NLRNI GSa I ff
exchangd YR Ay (0S3aINI GP2y UGUKNRdAzZAK2dzi GKS LINRPOSaa

7. t NPYOPIIIOR a2aiSY NBad2NREPPYSH iy RORmdengtesny oSt f
SO2t23aPOIf 3z BRyaNPO PyRSOHEOBZA YR 32 f a

8. t NPYYPRIOSaealdSY NBald2NI P2y Aa (F Pt 2NBR G2 (KSE
O2y(iSEGAaAsT oKPtS O2yaPRSNPy3 (KS fFNASN I yRaoOl

9. t NPY@PIIO&acaidSY NBal2NI P2y AyOfdzRSa Y2y Pil2 NP
OKNRdzZAK2dzi FyR 0S@2yR GKS fPFSGPYS 2F GKS LINR2

10.t NPYMPLEG2aeaGSY NBal2NIr P2y A& Syl of SRmoe L2 T
LIN2EINBaax F2a0SNPyi@ NBLX POFGP2y |yR &aoltPy3

w

4.3.2.United Nations Decade on Combating Sand and Dust Storms2@82b

¢tKS ! YAGSR bliA2ya DSyYySNIf ! aasSvyofteée o6!bD!0 | R2LI
Sand and Dust Storms (26851 o fab ¥ of July, 2024vith the special emphasesis as listed below.
{Ay0S 2yS 2F GKS YIFAY LINRo6fSY&a Ay I N}f {SI wS3IAz

57 https://documents.un.org/doc/undoc/gen/n19/060/16/pdf/n1906016.pdf

58 https://openknowledge.fao.org/server/api/core/bitstreams/b234f05F 7-4481-b870
a7fa2e7ad5f8/content

59 https://documents.un.org/doc/undoc/Itd/n24/191/33/pdf/n2419133.pdf
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espeacilly in the Dried Sea Bed of Aral Sea (DSAS), this Decade and its projections has been accepted
very important for the ecosystem restoration of Aral Sea Region.

1 Noting that sand and dust storms are a challenge with impacts on, among others,
infrastructure, transport, communication, agriculture, ecosystems and human health and
transboundary impacts that require institutional, technical and scientific responseghand
the global frequency and intensity of sand and dust storms have increased in the last decade
and pose a great challenge to the sustainable development of affected countries,

1 Recognizing that sand and dust storms cause numerous human health problems in different
regions around the world, especially in arid, semd and dry subhumid regions, and that
there is a need to reinforce protective strategies to reduce the negativadtspof sand and
dust storms on human health and wéking,

9 Stressing the need for cooperation at the global and regional levels with a view to managing
and mitigating the effects of sand and dust storms through the enhancement of early warning
systems and the sharing of climate and weather information to foresastl and dust storms,
and affirming that resilient action to combat and prevent sand and dust storms requires a
better understanding of the severe multidimensional impacts of sand and dust storms,
including the deterioration of the health, wddeing and ivelihood of people, increased
desertification and land degradation, deforestation, loss of biodiversity and land productivity,
and their impact on sustainable economic growth,

1 Reaffirming that climate change is one of the greatest challenges of our time and, among other
factors, is a serious challenge to the sustainable development of all countries, including those
affected by sand and dust storms, and emphasizing that, amdrey ¢actors, climate change
is an important potential contributor to future wind erosion and the risk of sand and dust
storms, especially the occurrence of more extreme wind events and the movement towards
drier climates, although reverse effects are possi

4.3.3.IUCN Global Standard for Natdrased Solutions

Nature-based solutions and ecosystem restoration are very closely related and complementary
approaches. In this context, it has been evaluated that the "IUCN Global Standard for-bitack
Solutions" prepared by The International Union for Conservatfddature (IUCN) should be one of
the basic reference documents for studies in the Aral Sea Basin.

The Standard consists of 8 Criteria and 28 Indicitors
Criteria of IUCN Global Standars

Criterion 1: Nb&ffectively address societal challenges

Criterion 2: Design of NbS is informed by scale

Criterion 3: NbS result in a net gain to biodiversity and ecosystem integrity

Criterion 4: NbS are economically viable

Criterion 5: NbS are based on inclusive, transparent and empowering governance processes

arwN PR

80 https://portals.iucn.org/library/sites/library/files/documents/20820-En.pdf
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Criterion 6: NbS equitably balance tradffs between achievement of their primary goal(s) and
the continued provision of multiple benefits

Criterion 7: NbS are managed adaptively, based on evidence

Criterion 8: NbS are sustainable and mainstreamed within an appropriate jurisdictional context
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5. Regionspecific guidance for restoring ecosystems in the Aral Sea Region

The fifth chapter provides comprehensive and regpetific guidance for restoring ecosystems in the
Aral Sea Regien

5.1. Recomm@andations for policymakers

5.1.1. Addressing the drivers of land degradatiamrent situation assessment

In order to create a healthy and sustainable solution and to rehabilitate the region, it is first necessary
to fully and accurately understand the problem, its causes and the interacting factors.

As mentioned in the relevant chapters, the ASB is a very large basin, covering an area of 174 million
hectares. The main element that shapes this basin is water. The source of this water is mainly glaciers
and snow in the upper basins of Tajikistan andjigstan. In recent years, it has often been mentioned

that snowfall has decreased and glaciers have begun to melt. It is obvious that this situation will affect
the whole basin. However, it is estimated that more detailed scientific studies on this mefting
glaciers and decrease in snowfall and its impact on the basin are needed.

Accordingly, it is considered ttthere is a need for a "current situation assessrhanivhich the entire
I N} € {SF . FaAysS G[26SNJ tI Nlik{dwoolaiy 2F I Nf {S§
region are addressed both separately and in an integrated manner.

Objective 1: Address the current environmental degradation in Karakalpakstan including the Dried
Seabed of the Aral SE5AS and ASB as well as the region around the base of the dried up Aral Sea to
enable a comprehensive assessment of ecosystem services.

Output 1. Current situation assessment and future projections

Activity 11: Study of the decrease in snowfall and melting of glaciers in the upper basins of the
Amu Darya and Syr Darya, two important rivers of the Aral Sea Basin, in all countries, especially
in Tajikistan and Kyrgyzstddefineother possible reasons and their impact on the water regime,

and determination of the measures to be taken

The second major issue is the holistic management of water for industrial, domestic and agricultural
use in the Aral Sea basin, which covers an area of 174 million hectares and a total of 6 countries.

In addition to the decrease of water due to snowfall and glaciers in the upper basins, one of the main
problems is the appropriate use of water resources.

The waters of the Amu Darya and Syr Darya rivers have been used for centuries for agricultural
irrigation and domestic needs, and thousands of canals, some hundreds of kilometers long and some
small, have been built for this purpose.

On the other hand, with the development of technological and economic opportunities in recent years,
dozens of dams and ponds have been built or are being built in the upper basins.

In addition, domestic and industrial water use has increased with population growth and easier access
to water. For example, water use per person has increased from one unit 100 years ago to at least
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twenty units today. In the past, the entire village used to get its water from one well in the center of
the village, in other words, one tap was enough for a village, but now a household has an average of 6
taps.

Activity1.2: Identification of existing irrigation canals, dams and ponds, domestic and industrial
uses throughout the Aral Sea Basin, assessment of their impacts, prevention of losses and
leakages, development of principles and procedures to ensure that new camsisuctirried

out according to predetermined standards.

The truth is that if water resources are not used effectively and efficiently, no amount of water will
meet the demand. Due to the geographical and climatic conditions of the region, water that flows and
is found in open areas evaporates and leaves saltyls other words, water that is given more than
necessary and is not properly applied does more harm than good to the regional soil.

Given the conditions of the region, the scarcity of water, and the fact that the available water will
gradually decrease, it is essential that water be used at least as carefully as oil and natural gas, that
economic modeling be done accordingly, and thlétribution channels and other types of use
(domestic, industrial, etc.) be designed accordingly. Unlike oil and natural gas, tHeumam world

also needs water to sustain wildlife and ecosystems.

On the other hand, water used in the region for centuries has shaped both the soil and the ecosystem,
and agricultural products, human behavior, and human settlements have evolved according to the
presence and accessibility of water. In other words, ifomesider 6 countries, it will not be possible

to change the water course of any of the thousands of villages and settlements in the basin, unless the
necessary preparations are made.

However, it is also clear that a solution that covers the entire region is needed. Fhellfos-hectare
area created by the drying up of the Aral Sea is the most obvious indicator of this.

It is likely that many of the existing irrigation channels are not registered and their impact has not been
assessed.

Another issue is the structure of agricultural production in the region. Agricultural and livestock
systems that are compatible and resilient to arid conditions should be developed, taking into account
food security, the needs of the region, supply chamsrketing and transportation options, and
people's livelihoods.

Similarly, domestic and industrial use should beexamined, while losses and leakages should be
reduced, and wastewater use should beexeamined environmentally, socially and economically.

Activity1.3: Reporting on agricultural and livestock practices throughout the Aral Sea Basin and
developing recommendations and strategies to support their adaptation to arid conditions and
the ecosystem approach.

Activity 1.4To prepare a report on the legal and administrative structuring of the entire basin,
taking into account IFAS, United Nations General Assembly resolutions, international legislation
on transboundary waters, the legislation and institutional structuréreeafountries within the

basin boundaries, and the European Commission's Water Directive.

After this "current situation assessmerftiture predictions and simulations should be made for both
ASBJ ower Part/Subbasin of Aral Sea Baath DSA8ccording to the findings in the field, projections
for the region and the world, and scientific data.
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Activityl.5: Prepare future projections for the ASB, DSAS, each of the countries and priority

sites deemed appropriate, taking into account the current situation assessment, and prioritize
actionsaccording to these projections.

a |
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planned afforestation implementations. In the relevant sections of this Guidelines, national and

regional reports, international policy documents abhited Nations resolutions, two of the most
important problems that actually affect the region are expressed as "dust and sand transportation”.

"Afforestation” stands out as the most effective way to combat these two problémihis context,

great hopes have been placed on the afforestation efforts carried out by both Kazakhstan and
Uzbekistan.

However, there is no comprehensive report on the success of current afforestation gftdrished

officially.

Table2. Observations and proposals of working group established at 9th of Otober, 2024 for Aral Sea

Republ

1

=4 =4 -4 4 _a_a_°a_-2

)l

But, forthe analysis of the general state of forest reclamation works carried out in-2028 on the
dry bottom of the Aral Sea, and to evaluate the processes of plant growth and develogimee
Government ofthe Ministry of Ecology, Environmental Protection and Climate Change o
scientistsand forester§.

The members of this working group gathered from the;

This working group examined the afforestation areas betw®etober 1124 of 2024
The observations of this working group can be summarised as below:

ic of Uzbekistagstablished a working grougated October 9, 2024 consisting of around

Ministry of Ecology, Environmental Protection and Climate Change of the Repul
Karakalpakstan

Forestry Agency,

Scientific Research Institute of Forestry,

Karakalpakstan Experimental Station,

Tashkent State Agrarian University,

"Yashilloiha" Design Institute,

Regional Division of Soil Science and Agrochemical Research Institute of Khorezm R
Muynoq State Forestry,

Karaozak State Forestry

In 20182024, forest reclamation activities were carried outa total of 1,865,000 hectare
of the Aral Sea, including 112,502 hectares in 20Z4e state of forest reclamatio
measures carried out until 2024 is good, the average greenness of desertipldb{50%.
In 20192024, the average height of saxaul trees w&3 deters. Currently, these dese
plants are growing and spreading around, and the process of natural recovery is
observed. As a result, the ecosystem is restored and conditionsreated for the increase
of biodiversity.

Any type of plant, including the hardiest desert plants, is too extreme for the dry type (¢
Aral Sea. The tropical conditions of this land vary from medium salinity to very strong g
(high acidity), and the difference in temperature amplitudengght and day is high. In somn

61 personal interview with Dildora Aralova ondf November, 2024.
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places there is a lot of moisture (swamp), and in some places there is no moisture
Therefore the results of the forest reclamation works are satisfactory when we concly
on the general situation

As a result of the works carried out in the dry seabed of the Aral Sea, positive result
been achieved year by year, by increasing the vegetation cover of the area, the grou
been created for the formation of flora that strengthens/fixing the danAs a result, it i
possible to directly and indirectly influence the reduction of the amount of small
particles in the air and improve the health of the population living in the Aral Bay regi
preventing the sand and dust accumulation obserirethe area.

According to the results of the studies, it is advisable to mix saxaul seeds with the s¢
halophyte plants in highly saline areas.

It is recommended to establish at least three miméteorological stations in order t
continuously monitor and analyze climate changes in the dry type of the Aral
Considering that the construction of green coverings in the area will be carried @ghiort
period of time, it is necessary to have accurate information about its optimal periods (
of snow and rain). Also, it is necessary to constantly monitor changes in atmos
precipitation, wind and moisture evaporation and other natural pteena in the area.
As a result of the conducted monitoring, it was found that it had a positive effect of
formation of newly formed plant cover and fauna in the Akantay massif. Based on sci
findings, the increase in animal life has an effect on soil formation @adt biomass
changes in the area.

In the future, it is desirable to use the remote sensing method, which is one of the m
methods, to assess the dynamics of changes in vegetation coverage of the dry type
Aral Sea.

During the monitoring of halophytic plants used in the establishment of green covers,
found that the sown seeds germinated irB%/ears.

In areas with a high level of salinity, where the state of salinity is 20% racha, it is ad
to repeatedly sow the seeds of halophyte plants (karabakdidstachys belangeriaha|
fisheye(Climacoptera lanata) etc.) with the help of aviation (as a result of observation
was found that the main plant cover in the saline lands of the Akantay region is karal
It is recommended to announce a special competition by the Innovative Develop
Agency for the application of modern technologies, in particular bacteriological metl
which reduce the level of salinity in the dry type of water of the Aral Sea.

During the next monitoring work, it is necessary to pay attention to the study of pests
diseases in forests established in the type of dry water of the Aral Sea.

It is assessed that a study is needed to determine the survival rates of planted saplings or the
germination rates of seeds dropped from aircraft and whether they can adapt to the conditions in the

In the field survey conducted for the preparation of the guide and in the interviews conducted with
the relevant persons, it was observed that the success rate in afforestation with sapling planting and
seed sowing was around 3®%. When the conditions d¢iie region are taken into consideration, it

can be easily said that these rates indicate a successful result. However, it is possible to increase this

rate with some measures to be taken.

In this context;
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1 First of all, it is evaluated that emphasis can be given to shrub species that protect and enrich
the sail. In the field surveys, it was observed that herbaceous/shrub species such as tamarix
and saxsavul are naturally present along with cag€egpparis spinosajVhile the caper plant
protects the soil on the one hand and provides shade and shelter for the planted
saplings/planted seeds, on the other hand, it provides food for both humans and animals
through its fruits.

1 Although the afforestation in the field is largely done with saxavul, it is a result of the conditions
and current experience, afforestation done with a single species in such large areas carries
serious risks. In case of an insect epidemic or parasi@ws, all individuals are formed from
the same species, in other words, monoculture afforestation carries great risks. Instead, it
would be appropriate to try species such as Robinia pseudoacacia, which are resistant to
drought conditions, can be used ftireir flowers and fruits, and will enrich the soil with their
roots.

1 Inthe success of afforestation, the quality of the seeds and their adaptation to local conditions,
nursery techniques, and taking the necessary precautions during planting of the seedlings are
of vital importance. It is a known fact that the capillary toof the seedlings lose their ability
to hold on and survive in the place where they are planted to a great extent if they are exposed
to direct sunlight.

91 During the field survey, it was observed that there was a need to increase the capacity of the
nurseries belonging to the forestry units. Furthermore, more importantly, it was evaluated that
it would be extremely beneficial for the administrators, techh&taff and local people to see
the work in other countries on site. This issue was repeatedly expressed by the relevant parties.

Activity 1.6Evaluation of existing afforestation taking into accouatiisues included in this
Guidelines.

Activity 1.7. Establishing seed gardens and nurseries, improving the capacities of existing ones

Activity 1.8. Making trial plantations with species such as Robinia pseudoacacia and §a@pparis

Activity 1.9. Developing training programs and country visits to increase the capacity of technical staff,
local people antl RY A y A &adliydmakarslh Q

5.1.2Planning for the future in line with baseline reports, agreed priorities and planning principles

In a basin covering 174 million hectares, setting out and investing without a planning that includes all
elements involves great risks and significantly reduces the likelihood of success. Unfortunately, all
scientific data indicate that temperature and drght will increase and water resources will decrease.

On the other hand, considering the current economic, social and technical possibilities, it is seen that
it is not possible to solve many problems at once.

In this context, after the problems are identified and priorities are agreed upon, planning should be
made to realize these priorities.
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Output 2: Plans

Activity 2.1Define the "Planning Principles” that will be the basis for all planning, obtain
permission or approval from the competent authorities in accordance with the legislation of
the countries, and publish them in official platforms (Official Gazette, etevainthat will be
legally binding on all relevant parties.

Activity 2.2Preparation of the " the Aral Sea Basin (174 million hectares, 6 countries)
al yF3SYSyid {GNraGSieé¢ ollaSR 2y GKS LINA2NARAGASaA
implemented by IFAS.

Activity 2.3Preparation of River Basin Management Plans (RBMPs) for the Amu Darya and Syr
Darya Rivers based on the Aral Sea Basin Management Strategy Document.

Activity 2.4Preperatiorof Rehabilitation and Management Plans (both for Uzbekistan and
Kazakhistan sides) for the Dried Seabed of the Aral Sea.

5.1.4. Creating thenabling environmefior investment and resource mobilization for restoration

hyS 2F (GKS 20ail 0fSa G2 a4S02aeaidisSY NBail2NI A2yé
{So0FR 2F GKS I N}t {SF¢ NBIAZ2Y FYR Ay (GKS 02dzyiNR
face economic challenges, although their situsgiare different.

It is considered that there are many different ways to overcome this challenge. The threats and
challenges in the region are well known and have been highlighted in relevant reports and policy
documents.But it must be recognized that the region is as much about opportunities as it is about
threats. The fact that the 5 countries of the Aral Sea Basin are in harmony with each other and can act
together is an extremely important achievement. As suggestttkirelevant sections, it is believed

that it would be highly appropriate for Afghanistan to join this alliance.

In this peaceful environment, both international development and aid organizations and the private
sector have a lot of work to do. It is not difficult for international capital and manpower to come here,
provided the necessary structural arrangementsparein place.

To give an example in this regard, it should be noted that the United Arab Emirates, one of the most
developed countries in the world today, has achieved this development wittothenientpolicies
implemented in recent years, as well as the natural resources Alifasugh the transportation of dust

and sand is a significant threat, wind and solar energy, which are among the most important sources of
renewable energy today, represent a significant opportunity for the region. A major advantage is that
today's oil and natural gas pipelines will, in the near future, be replaced by solar and wind energy
transmission lines.

Ly dKAa O2yGSEGEZ | aLSOAIf LXIFYyyAy3d &aKz2dZ R 6S Y
region. The fact that this area is entirely in public ownership and not inhabited by any settlement is
considered to be an extremely important advantagesiach a planning. In this context, it would be
appropriate for both the governments of Uzbekistan and Kazakhstan to organize promotional campaigns

by revealing the advantages of this region and attracting international capital to this region.
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t NBLI NFGA2Y 2F |y aSO02y2YAO0 LXLFyé AGK aLISOALFE A
|

LI NI A Odzf NI F2NJ d¢¢KS S5NASR {SIoSR 2F GKS I NXf {S
Activity 25t NBLJ NI GA2y 2F 'y aSO2y2YAO LI Ilyé gAGK &ALISO
NBIA2YS>S AY LI NIGAOdzZE F NI F2NJ a¢KS 5NASR {SFoSR 2F

Activity 2.6t NBLISNI A2y 2F | LINRBY2(dA2y aiNraGaS3e |y |
5NASR {SIFI0oSR 2F (GKS I NIXf {SIFé¢ NBIAZ2Y (2 AYyuSNYy!
private sector.

'a YSYGA2ySR Ay GKS NBfSOlIyild OKILIGSNARZ SAaLISOALl T f
Uzbekistan and Kazakhstan have been reforesting large areas with their own means.

These afforestations, which are carried out in remote areas and under very difficult conditions, are
extremely costly activities. In case of enactment of the necessary legislation and cooperation with

international organizations, it is possible to carryt dhese afforestations in accordance with
environmental, economic and social conditions and to provide financial support.

LG 62dA R 06S IFLIINRBLNARFGS G2 SadlofAriakK ablrdAazyltft 9
FFF2NBadldAz2ya Fa LING 2F GKS dablaGAz2yltf-e& 5SGS
f SAAat A2y 2F @2tdzyGFNE OFNb2y YSOKIyAadYasdod

Activity 27.t NBLJ NI G A2y 2F | &GN} G§S3& R20dzyYSyid FyR I OGA
9YArAaaAirzya ¢N}YRAy3a {eaddSYé | yR dzinkefatioh with datbofi 2 F & + 2
sequestration.

5.3. Recommendations f&estoring=cosystems the ASB and DSAS

An ecosystem is a geographic area where plants, animals, and other organisms, as well as weather and
landscape, work together to form a bubble of lifécosystem restoration means assisting in the
recovery of ecosystems that have been degraded or destroyed, as well as conserving the ecosystems
that are still intact. Healthier ecosystems, with richer biodiversity, yield greater benefits such as more
fertile soils, bigger yields of timber and fish, and larger stores of greenhouse gases.

Restoration can happen in many wayer example through actively planting or by removing pressures
so that nature can recover on its own. It is not always possitrelesirable; to return an ecosystem
to its original state.

For the restoration of ecosystems in the ASB and DSAS Region, it is necessary to first identify and map
these ecosystems and determine their interconnections and relationships with each other.

Within the scope of the preparation of these Guidelines, the ecosystems in the ASB and DSAS regions

KI 48 658y NBOASSHSR o6l 4S8R 2y L!/bUa aDf2oFt 90248
IAPSY Ay GKS aSOGA2ya (SeadBpsim artl Ofed Ardl Geabed Acéotdifigito Ay
L!/bé YR ! yySE oY 902488aiSY ¢eLlSa Ay GKS I NI f
In the Aral Sea Region, a landrock region, there are two realms in g€herakrrestrial realrand

the Freshwater RealnThe Terrestrial realimcludes all dry land, its vegetation cover, proximate
atmosphere and substrate (soils, rocks) to the rooting depth of plants, and associated animals and
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biome, ii) F2 Lakes biome, iii) F3 Artificial wetlands biome

Figurel3. Hierarchical levels ecosystems
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J

Biomes

Realms

Objectives 2 of the GuidelineBrovide comprehensive and regispecific guidance for restoring
ecosystems in the Aral Sea Basin.

Output 3:ldentification of ecosystems in ASB and DSAS Regions

Activity 3.1. Identification and mapping of ecosystems in ASB and DSAS regions and preparation of
rehabilitation plans within the framework of IUCN criteria and UN Decade principles within the scope of
a project to be prepared and implemented together WHBN.
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6. Case Studies
The sixth chapter examines case studliesh different part of the world

6.1. Sand Dune Stopping WorkshiryY ¢ NNJ A & S

According to the data of the Ministry of Environment, Urbanization and Climate Change (General
Directorate of Combating Desertification and Erosion), there are 46,583 hecdfareastal sand dunes

Ay ¢ NSddd Aduné réclamation and detection studies in Turkey began in 1961 and by the end of
1992, an area 0f0,935 hectares had been afforestéd

In the baginning, many species were usedsand dune afforestation. However, in the following years,
Pinus pineaPinus pinaster, Cupressus sempervirdremarix sp., Acacia cyanophyllaSpartium
junceumL.,Robinia pseudoacacia &ndEucalyptus camaldulensipecies were generally used.

adzZ€tl k CSUGUKAES YdzYtdz2z @l {FyR 5dzyS {{(2LILAYy3I 2 2N]J
out here. These works were completed in three different time periods between-1983, 19821983

and 20052010. Within the scope of the project, gridding werwere carried out for sand dune

detection and sapling planting works were carried out between the griddings. Immediately after the
gridding, Arundo dona¥% cuttings were used in the sapling planting in areas where the sand dunes

were very active and it was very successful.

Other species planted were mainkcacia cyanophylla (Acacia saligna) (MIMOSACEBAEYell as
Tamarix Nerium oleanderRobinia pseudacacia ), Eucalyptus and Oleastdn the areas where the
sand dune was stopped, species such as sunflower, blackberry, mastic etasedire small areas to
provide a natural habitat. Stone pine was planted in areas where Cyprus acacia was successful.

Picturell® { I YR RdzyS | FF2NBall dwasy Ay CS(iKAeSsI adz£fl s ¢NNJA&S

82Ministry of Environment, Urbanization and Climate Change (General Directorate of Combating Desertification
and Erosionpttps://cem.csb.gov.tr/turkiyede-kiyi-kumullarive-kumukttesbit-calismalariraporu-i-103696

3 Arundo donax is a tall perennial cane. It is one of severabied reed species. It has several common

names including giant cane, elephant grass, carrizo, arundo, Spanish cane, Colorado river reed, wild cane, and
giant reed. Arundo and donax are respeely the old Latin and Greek names for reAdundo donax grows in

damp soils, either fresh or moderately saline, and is native to the Greater Middle East.
https://en.wikipedia.org/wiki/Arundo_donax
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Picturel2. General view of the working field

Picturel3. Current status of the study area as of 2024

s N SPI " =

sand dune topping rksitiatd in the
Mpcnad AY (GKS CSGKA&S |
LINP@PGAYOSa Ay (GKS ! S3S|

- photographs, the area has almost become stabl
- as of 2024The eucalyptus, pine, and black locus
(Robinia pseudoacacidjees planted within the
scope of these works have gained a structure th
'- will sustain their own existenc&@he photographs
&KSNB gSNE Gl 1Sy o0& Ta°
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6.2. Utilization of lowguality soils and marginal land$ungary*

The Great Hungarian Plain belongs to the Eurasian forest steppe climatic zone. This region is one of the
most fundamental climate zones of Eurasia and is also a significant landscape of Hungary. The Plains
extends over 52,000 Kmin Hungary, exceeding the borders of Hungary with a total size of
approximately 100,000 kin

In the 16' ¢ 17" century there were only traces of forests in this vast area. It is characterized by a
continental climate with significantly extreme conditions, such as cold winters below freezing point, as
well as hot and dry summers with droughts. The annual preegeitet around 500 mm, which mostly
happens outside of the vegetative period, from October until April.

The driest part of Hungary and within that, The Plains is the area and the dunes between the Duna and
Tisza rivers, which was categorized by the United Nations Food and Agricultural Organization in 2004 as
a semidesert zone making up approximately 1/8ref Hungarian Great Plains.

There is a 20§earold tradition in the region regarding the afforestation of sandy soils and dunes, but

the problem of lowquality sandy soils is still not fully solved. This means that further areas which are
unsuitable for agricultural production must introduced into the industrial wood production model to

maximise efficiency and unitilise the now existing, genetically sugoizinia pseudoaciaarieties,

adzOK |a GKS We¢dz2ND2 hoStAa|lQ @S3ASGFGAD%tydl NASGASA
Today, the Hungarian Plains is a natural heritage, therefore quicksand is only present in national parks.
Many of those areas, which were afforested in the past Rihinia pseudoacaciaave been turned

into arable land and are cultivated to this day with grapes, orchards and a great variety of crops.

The case of the utilization dRobinia pseudoacacim the Great Hungarian Plains serves as an
outstanding example for deploying the natural potential of-amable lands with poor biodiversity
through the application of selectively brdRbbinia pseudoacaicearieties, which have a higher
economic output and an improved resilience towards environmental conditions. When we consider the
development of these areas, we can conclude that the introductioRotiinia pseudoacacisas
significantly increased bio@isity and soil health, allowing for more wildlife and species to survive in
these areas.

Due to the evegrowing urgency to act on climate change, it is vital to introduce new technologies and
to develop new solutions for climate change mitigation.

The establishment of fagrowing industrial hardwood plantations with higarbon sequestration
capcities whilst producing quality industrial timber is becoming vital, especially when considering the
demand of the wood industry and the preservation of natural forests. This means that, in addition to
the carbon sequestered by standing forests, haedehighquality industrial timber also contributes to
longterm carbon storage if we can utilize the wood as construction grade timber.

The establishment of new forests or plantations can typically takeipldog low quality marginal soils
within the forest steppe climate, which are unsuitable for agricultural productibase are mostly
semtarid, dry sandy soils with low humus content with high temperatures, under which conditions only
a few species of trees can form a continuous forest population. As a result of climate change, it is vital

“at NI2y bSYSGKZ abytr3IAy3d 5ANBOG2NE {Af @Fyda C2NBalNE
1 1 NY lemail: m&tan.nemeth@silvanus.h®Phonel: +36703767798]
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to utilize species with a high tolerance to these new and extreme conditions and even more importantly
special varieties of these species in these areas.

222R 8AS8ftR YR (GKS 902y2YAOD vda tAGASa 2F GKS w20

Building on the work of Dr. Imre Kapusi and after decades of research and develdpilmant)s
ForestryHungaroplantK & &4 dzOO0S&aa¥dzt £ & LINRLI I GSR GKS w20AYy)
hoStAalQ SFNARSGe 3INRdAzZI YR RS@GSt2LISR (KS ySOSaa
industrial hardwood productioplantations.

Pictureld. 0 @ SIF NJ 2t R w20AY Al LW&ASdzR2F OF OAl W¢ dzND 2
/ aSY! s | dzy3al NB

\

i d b A N CIARTLYIRL e M

TheRobinia pseudoacacl¢ dzZNb 2 ho St A 41 Q JFNASGE 3INRdzLI Kl a |y
YENBAYLFE az2ifta GKFy GKS 02YY2y &aLISOASad ¢KAa YS
AINRPGGK OlFly 0SS OflFaaArAFASR & oS 1z eddksfiedadgai K 27T
This also means that the rotation period can be decreased due to the better growth.

¢tKS ySgte RSOSE2LISR LI FydalrdAz2y YIAYydSylyOS (G§SOKy
group also allows for high quality industrial pole wood and industrial roundwood production with a

much higher output, hence decreasing the biomass or diogMoutput. This creates significantly higher

value and allows for loAgrm carbon sequestration. This is due to not only its fast growth but its

straight stem and hence wood quality. This can also be interesting from the perspective of the voluntary
carbon credit market, as much more carbon can be sequestered with these varieties when compared

to the common Robinia pseudoacacia species as well as when compared to other similar species.
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W

As an example, when considering ay2arold common black locust population with excellent wood
yield, approximately 36% of the timber falls within the size range of industrial pole wood or industrial
roundwood. Since the stem of common black locusttistnaight but curved, the final industrial wood
output will be as low as 120%.

In comparison, when using the Robinia pseudoacacia 'Turbo Obelisk' variety group and the newly
developed cultivation technologies, at the age of 20 years, 71% of the timber produced falls within the
size range of industrial pole wood and industrial rourmbivdn this situation, we can expect an
approximate final industrial wood output of over 60%.

Furthermore, when considering medium wood productivity, the yield ofyeaBold common black

f20dzad F2NBadGs 6A0GK GNIRAGAZ2YIFET LINF OGAOSax R2Sa

hoStAalQ @FNRS(Ge 3N ddgdifidadt amtodniNdSihdBsErial Wopd athidiage. LINE R dzC
FaSR 2y GKS LINBGA2dzda SEI YLX S&ax 6KSy dzanbhed GKS

expected significantlgigher additional timber yield and longer sustainability due to not only the fast

and straight growth of the varieties but also due to its higher tolerance to low quality soils. It is also

important to consider its high and rich nectar yield, contribuiinglobal apiary goals.

The amount of harvested industrial wood plays a significant role in the storage of sequestered carbon.
It makes a huge difference whether you are producing firewood/biomass or quality hardwood of which
quality products can be made, resulting in true kerign carbon sequestratiofurther increasing the

value of quality industrial wood is the natural durability of black locust hardwood.
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7. Recommendations for the Implementation of the Guidelines

The seventh session is about the recommodations for the implementation of the Guidelines.

Since this Guidelines is prepared as a partBoilding knowledge and skills of local partners and
communities to address environmental insecurities through innovative air, land, and water management
solutions in the Aral Sea Redgion R S @ S f tBelJBited Nations Development Programme (UNDP)

and the Food and Agriculture Organization of the United Nations (FAO) in response to the Fourth Call
for Proposals of the MPHSTF in 2aB8 implementation of the Guidelines is under the responsibility

of FAO, UNDP, MPHSTF and Uzbekistan Forestry Agencyrbtmedctivities proposed.

8. Monitoring and evaluation

This chapter is dedicated for monitoring and evaluation

The MPHSTF in close cooperation with FAO, UNDP and Uzbekistan Forestry Agency is responsible to
monitor and evaluate this Guidelines when it is needed.

9. References, further reading, tools and guidelines, other case studies and websites
The ninth chapter lists reference sources.

1. Monitoring the Dried Seabed of the Aral Sea:
https://www.undp.org/uzbekistan/publications/monitorififainedbottom-aralsea

2. Sustainable Wild Collection Of Liguorice Information Packages://greenaral.uz/en/e
learning/648

3. World Bank Uzbekistan Country Forest Note The State of Forests and Forest Landscapes in
Uzbekistan:
https://documentsl.worldbank.org/curated/en/099250007072236900/pdf/P1708700ef21870
290b1a29019310003c250.pdf

4. Four Expeditions Unveil Fascinating Insights from the Aral Sea's Dried Bed
https://www.undp.org/uzbekistan/preseleases/fouexpeditionsunveitfascinatingnsights
aratseasdried
bed#:~:text=The%20first%20two%20expeditions%20were,Aral%20Sea%20reqion%E2%80%9D
%20Joint%20programme

5. Summary of the Results Report of the Final Expedition on the Dried Bed of the -Aalil3a
2024 https://www.undp.org/uzbekistan/publications/summassultsreport-finak
expeditiondried-bed-aralsea

6. Resilient Landscapes Restoration Project for Uzbekistan
https://projects.worldbank.org/en/projecteperations/projecidetail/P174135
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https://www.undp.org/uzbekistan/press-releases/four-expeditions-unveil-fascinating-insights-aral-seas-dried-bed#:~:text=The%20first%20two%20expeditions%20were,Aral%20Sea%20region%E2%80%9D%20Joint%20programme
https://www.undp.org/uzbekistan/publications/summary-results-report-final-expedition-dried-bed-aral-sea
https://www.undp.org/uzbekistan/publications/summary-results-report-final-expedition-dried-bed-aral-sea
https://projects.worldbank.org/en/projects-operations/project-detail/P174135

7. Global Guidelines for the Restoration of Degraded Forests and Landscapes in Drylands. Building
Resilience and Benefitting Livelihoods. FAO Forestry Papentii#s//www.fao.org/policy
support/toolsandpublications/resourcedetails/en/c/449353/

8. AFD strengthens its losigrm partnership with Uzbekistan
https://www.afd.fr/en/actualites/communiquele-presse/afdstrengthenslongterm-
partnershipuzbekistan
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10. Annexes

Annex 1: UNDPAO Joint Program 2024

By responding the Fourth Call for Proposals of the UN-Rauither Human Security Trust Fund for the

Aral Sea region in Uzbekistan (MPHS31+2023, the United Nations Development Program (UNDP)

and the Food and Agriculture Organisation of the United Nations (FAO) jointly prepared a project titled
G.dzZAft RAY3 (y26fSR3IS yR aiAatta 2F €20 furitigh NI y SNA
GKNRBdZAK AYyy20FGA0S ANE fIFYyRYX YR gFGSN) YIylF3aSy
approved by MPHSTF and started as"ofiGly 202%.

Obijectives of this project/programme designated as follows:

1- Conduct a comprehensive assessment of ecosystem services in the Aral Sea Region, with the goal
of improving local community management practices.

2- Implement innovative approaches in water purification, afforestation, and soil stabilization within
the region to address environmental degradation.

3- Establish integrated air, water, and soil quality monitoring systems to facilitate improved regulatory
practices in the Aral Sea Region.

Outputs and activities of this project as follows:

1 Objective 1. Assessment of ecosystem services in the Aral Sea Region to enhance local management
practices (UNDP and FAO)
0 Output 1.1.Participatory ecosystem restoration to enhance commtimityed tugai and
desert pasture ecosystems management (UNDP)

A Activity 1.1.1 Plan and conduct ecosystem services mapping in selected
communities in three pilot districts of Karakalpakstan.

A Activity 1.1.2 Engage community eaunteers into the assessment process
through the established platform and integrate them into the existing health
volunteers platform to link environment and health issues of the region.

A Activity 1.1.3 Enhance the capacity of local stakeholders on the value of ecosystem
services and innovative approaches to ecosystem restoration based on local
knowledge and international best practices.

A Activity 1.1.4. Design education, communication, and outreach materials for
various target groups at local, regional and national levels

o Output 1.2Enhanced Ecosystem Services (FAO)

A 1 OO A @A Dévelap Bcosystevh Réstoration Guidelineshe Aral Sea Region:

Integrating UN Decade, FAO Solutions, and Native Tree Species Conservation

Activity 1.2.1 involvedgeveloping Ecosystem Restoration Guidelines for the region, integrating UN
Decade principles, FAOSEC Solutions, and native tree species conservation. This initiative is expected to
enable a comprehensive assessment of ecosystem services, ultimatelyieghanal community
management practices.

The goal of Activity 1.2.%5 to provide comprehensive and regigpecific guidance for restoring
ecosystems in the Aral Sea Region. This initiative, conducted jointly by FAO and the Chamber of Forest
9y 3IAYSSNE A yaims fd adtirass the carfert énvirBnmental degradation in Karakalpakstan

65 https://mptf.undp.org/news/fourth-callproposalsannounced
66 hitps://mptf.undp.org/project/00140724
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¢tKS O2ftflo0o2NXGA2Y 0Si6SSYy C!'h YR GKS [/ KIFY0oSNI z
expertise in ecosystem restoration and natbesed solutions (NbSSRS @St 2 LISR T2 NJ ¢ NN
Central Asia. The guidelines on NbS implementation, jointly developed by OMO and FAO, serve as a
foundation for the proposed activity, providing valuable insights and methodologies that can be adapted

to address environmental degglation in Karakalpakstan. By building upon existing frameworks and
expertise, this activity will effectively contribute to the overarching goals of environmental sustainability

and community resilience in the Aral Sea Region.

The ecosystem restoration guidelines eigpected to facilitate a comprehensive assessment of
ecosystem services in the Aral Sea Region. This assessment will inform improved management practices
by local communities, thereby reducing environmental stress and enhancing ecological resilience. The
integration of UN Decade principles, FAO solutions, and native tree species conservation into the
ecosystem restoration guidelines represents a pioneering effort in the region. By institutionalizing these
innovative approaches, the Programme will promaie adoption of new technologies and practices

for monitoring and improving water, air, and land resource utilization.

1 Objective 2. Adopting new approaches in water purification, afforestation, and soil stabilization in
the Region (UNDP, FAO).
o Output 2.1. Supporting sustainable afforestation and land revitalizing practices in the Aral
Sea Region (UNDP)

A Activity 2.1.1 Establishing nurseries to scale up afforestation initiatives with
stakeholders (rural cooperatives, IICAS, Forestry Department) based on the findings
(over 20 plants are identified as desert resilient) of the four expeditions in the dried
area of the Aral Sea. Within this activity, work with local communities will be
conducted to increase the number of nurseries and desert pasture lands for
livestock by applying innovative water saving technologies and advanced pasture
management techniquednitiate startups on chlorella, biohumus, zoohumus
technologies etc. Train and engage communities in chistanche cultivation.

A Activity 2.1.2: In cooperation with [ICAS establishing mobile laboratories to analyze
soil composition and to monitor sand and dust migration in the Region. IICAS is one
of the instrumental partners on the ground which is promoting innovations in the
Regim. Included are plans to cooperate with ICAS to enhance the capacity of soil
analysis and dust migration processes in order to provide valuable information to
local communities, farmers and smallholders. Activity 2.1.3: Conduct field research
in cooperatbn with local scientific institutions on sand and dust storms and assess
loss and damage to ecosystem services.

o Output 2.2. Enhanced Integrated Management and Restoration of Tugai Forest Ecosystems
for Sustainable Livelihoods and Environmental Resilience (FAO).

A Activity 2.2.1: Organize a Tugai Forest Restoration Showcase: Workshop, Planting
Techniques, and Field Trip Review is designed to share successful experiences and
insights gained from tugai forest restoration efforts in Kazakhstan. The goal is to
contribute to the environmental restoration of Karakalpakstan by leveraging the
expertise of WWEF.

1 Objective 3. Promoting integrated air, water, and soil quality monitoring systems to facilitate
regulatory practices in the Region (UNDP, FAO).
o Output 3.1 Facilitating Integrated Air Quality Management Systems and Regulatory
Practices (UNDP)

87 https://openknowledge.fao.org/items/1dee30d21584235a487-e72e42603b78
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Activity 3.1.1: Conduct needs assessment of the air quality monitoring systems in
the region covering 8 district centers. Identify compatible air quality monitoring
systems with existing national monitoring systems in cooperation with
UzHydromet.

Activity 3.1.2: Based on the needs assessment, establish air quality monitoring
systems in at least 8 locations. Undertake capacity building of national partners in
monitoring air quality systems in the districts. Support at least three startup
initiativeson air, soil, and water monitoring systems.

Activity 3.1.3: Integrated the air quality monitoring systems in the national air
guality monitoring systems including with health care facilities. Based on the
analysis of the air monitoring systems facilitated the development of a national
standard on aipollution as per SDG 11 in the Aral Sea Region.

Activity 3.1.4: Awareness raising campaign conducted by involving health
volunteers of the Region on the air quality monitoring system and its impact on the
health of the people.

Activity 3.1.5: Engage community eco volunteers and health volunteers in
promoting air quality monitoring systems.

o Output 3.2. Enhanced Comprehensive Environmental Quality Management and Regulatory
Practices (FAO)

A

The goal of the Activity 3.2.1: Assess water management in dust storm areas by
installing a water quantity and quality monitoring network is to conduct a
comprehensive assessment of water resource management in areas affected by
dust storms in Karakalpakst The primary objective is to identify key challenges
and propose sustainable solutions to address wagkated issues contributing to
environmental degradation.

Developing Ecosystem Restoration
Guidelines for the region

Activity 1.1.1 Plan and conduct
ecosystem services mapping in
selected communities in three pilot
districts of Karakalpakstan

Activity 1.1.3 Enhance the capacity
local stakeholders on the value of

Recruitment of an International ecosystem services and innovative
Consultant on Assessment of approaches to ecosystem restoration
Ecosystems services in Aral Sea based on local knowledge and
Region" international best practices.

Recruitment of a NationaConsultant
(assistant)on Assessment of

Ecosystems services in Aral Sea Re
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Annex 2: The MulPartner Human Security Trust Fund for the Aral Sea region
(MPHSTF)

I @SNEB AYLRNIFYyd aGSLI Ay (GKS LINY OGAOIf AYLI SYSy
of the MultiPartner Human Security Trust Fund for the Aral Sea region (MPHSTF) during a special high
level meeting held on 27 November 2018 at theH#ddquarters in New York. The goals and directions

of the foundation aimed to catalyse and strengthen multisectoral and peepleed responses to one

of the largest masmade disasters in the world, by being transformative, ndeded, human rights

basel and inclusive in its purpose. The MPHSTF provides a coherent strategy for coordinating aid flows
and increasing government leadership of the assistance process to achieve sustainable results.

¢KS F2dzyRIiA2yQa aiGdNIG53AS5a8 | RRNBaa &AE Of dza i SN&
a) Environmental safety

b) Economic security

c) Food security

d) Health security

e) Social security

f) Inefficiency of donor assistance

Annex 3: Ecosystem Types in the Aral Sea Basin and Dried Aral Seabed According to
IUCN

The IUCN Global Ecosystem TypG&foghich is considered one of the main source on ecosystem
management comprises six hierarchical leweith the three upper levetsrealms, functional biomes

and ecosystem functional groupslassify ecosystems based on their functional characteristics (such as
structural roles of foundation species, water regime, climatic regime or food web structure), rather than
based on which species live in them.

The three lower levels of classificatiphiogeographic ecotypes, global ecosystem types and sub
global ecosystem typesare often already in use and incorporaiatb policy infrastructure at
national levelsind can be linked to these upper levels. This is crucial, as impuotesgrvation action
occursat local levels, where most ecosystspecific knowledge and data reside.

Realms:

5. Terresterial (7 biomes, 34 functional groups),
6. Marine (4 biomes, 24 functional groups),

7. Freshwater (3 biomes, 22 functional groups),
8. Subterranean (2 biomes, 3 functional groups)

In the Aral Sea Region, a landrock region, there are two realms in g€herakrrestrial realrand
i K Brestiwater Realtn ®

%8 https://globatecosystems.org/page/typology
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The Terrestrial realimcludes all dry land, its vegetation cover, proximate atmosphere and substrate
(soils, rocks) to the rooting depth of plants, and associated animals and microbes.

Terrestrial realm has 7 biomes as follows:

8. T1 Tropicabubtropical forests biome

9. T2 Temperatdoreal forests and woodlands biome
10. T3 Shrublands and shrubby woodlands biome

11. T4 Savannas and grasslands biome

12. TS Deserts and serdeserts biome

13. T6 Polar/alpine (cryogenic) biome

14. T7 Intensive landse biome

Terrestrial biomes found in Aral Sea Region.

3. T5 Deserts and serdeserts biome
4. T7 Intensive landse biome

Cdzy Ol A2yl f DNRdzLJA -RSFA SINIpa 5685MSMIica YR aSYA
6. T5.1 Sernilesert steppe
7. T5.2 Succulent or Thorny deserts and s#esierts
8. T5.3 Sclerophyll hot deserts and seleserts

9. T5.4 Cool deserts and sedaserts
10. T5.5 Hypedsrid deserts

HPpdmMd Cdzy OliA2ylf DNRSBAEISNRBE aXPpYSSaAaSNIac B NRE
2.5.1.1. T5.1 Serdesert steppe

Semidesert steppes on all continents are dominated by perennial shrubs, often witHlesmi or

velvety foliage, and tussock grasses interspersed with bare ground. Low variable rainfall and extreme
temperatures favour flora and fauna with drought aneéss$tolerance adaptations, such as deep roots

and nomadism. Growth and reproduction of shrubs and grasses is varies with rainfall, the cover of grass
diminishing to near zero in extended droughts. Grass cover also depends on soil fertility and grazing
animals, which may also limit shrub recruitment and growth. These steppes are among the most
productive of desert ecosystems, with relatively abundant small and large herbivorous aedtsegd
mammals supporting bird and mammal predators and scavengers.
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These mixed sendieserts are dominated by suffrutescent (i.e. with a woody base) or subsucculent
(semifleshy) perennial shrubs and tussock grasses. Productivity and biomass are limited by low average
precipitation, extreme temperatures and, to a lessetemtx soil nutrients, but vary temporally in
response to water availability.

Vegetation takes a range of structural forms including open shrublands, mixed shrublands with a tussock
grass matrix, prairigke tall forb grasslands, and very low dwarf shrubs interspersed with forbs or
grasses. Total cover varies from 10% to 30% anBlalance between shrubs and grasses is mediated

by rainfall, herbivory, and soil fertility. Stréskerator and ruderal lifdnistory types are strongly
represented in flora and fauna. Trait plasticity and nomadism are also common. Traits promoting water
capture and conservation in plants include xeromorphy, deep roots, and C4 photosynthesis. Shrubs have
small (less than nanophyll), neolerophyll, often hairy leaves with moderate SLA. Shrubs act as
resourceaccumulation sites, promoting heterogeneity pvimcal scales. C3 photosynthesis is
represented in shotlived shrubs, forbs, and grasses, enabling them to exploit pulses of winter rain.
Consumers include small mammalian and avian granivores, msie@dhmammalian herbivores, and
wide-ranging large nramalian and avian predators and scavengers. Abundant detritivores consume
dead matter and structure resource availability and habitat characteristics over small scales. Episodic
rainfall initiates trophic pulses with rapid responses by granivores andotbdators, but less so by
herbivores, which show multiple traits promoting water conservatidmips://globat
ecosystems.org/explore/groups/T5.1

2.5.1.2. T5.4 Cool deserts and sdegerts

Cool deserts and serdeserts occur on cool temperate plains and plateaus in central Eurasia and
temperate parts of the Americas from sea level up to 4,000 m. Strong winds and freezing temperatures
prevail, with low annual precipitation falling as wintevws or sleet. Productivity is low on infertile sandy

and clay sails, often with high salinity. Vegetation comprises a sparse cover of low grasses and dwarf
shrubs, interspersed with bare patches, with some areas having only lichens and mosses or no
vegetaton at all. Fauna includes large nomadic herbivores including antelopes, wild horses and camels,
which control composition of vegetation. Predators include raptors, snakes, bears, and cats.
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In these arid systems, productivity is limited by both low precipitation and cold temperatures but varies
spatially in response to soil texture, salinity, and water table depth. Vegetation cover varies with soll
conditions from near zero (on extensive aed heavily salinized soils or mobile dunes) to >50% in
upland grasslands and shrublands, but is generally low in stature (<1 m tall). The dominant plants are
perennial C3 grasses and xeromorphic suffrutescent orsolenophyllous perennial shrubs. Dwarf
shrubs, tending to prostrate or cushion forms occur in areas exposed to strong, cold winds. Plant growth
occurs mainly during warming spring temperatures after winter soil moisture recharges. Eurasian winter
annuals grow rapidly in this period after dexghg extensive root systems over winter. Diversity and
local endemism are low across all taxa relative to other arid ecosystems. Trophic networks are
characterised by large nomadic mammalian herbivores. Vertebrate herbivores including antelopes,
equines,camelids, and lagomorphs are important mediators of signalss dynamics, with heavy
grazing promoting replacement of grasses HixiNg shrubs. Grasses become dominant with increasing
soil fertility or moisture but may be replaced by shrubs as graziessyme increases. Fossorial
lagomorphs and omnivorous rodents contribute to soil perturbation. Predator populations are sparse
but taxonomically diverse. They include raptors, snakes, bears, and catsisBiavith cyanobacteria,
mosses, and lichens apeominent on finetextured substrates and become dominant where it is too
cold for vascular plants. They play critical roles in soil stability and water and nutrient availability.
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2.5.2. Functional Groups of-Titensive lanélza S 0A2YS 2F 2F G ¢SNNBAGSNRI f

Intensive lanelse systems include major anthropogenic enterprises of cropping, pastoralism,
plantation farming, and urbanisation. Human intervention is a dominating influence on this biome,
Ffaz2 (y2é6y a (GKS aFyGKNRYSE ®

Maintenance of these systems is contingent on continuing human interventions, including alterations
to the physical structure of vegetation and substrates (e.g. clearing, earthworks, and drainage), the
supplementation of resources (e.g. with irrigation fertilisers), and the introduction and control of
biota.

These interventions maintain disequilibrium community structure and composition, low endemism,
and low functional and taxonomic diversity. Target biota are genetically manipulated (by selective
breeding or molecular engineering) to promote rapid growthsagfficient resource capture,
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enhanced resource allocation to production tissues, and tolerance to harsh environmental conditions,
predators, and diseases. Ntarget biota include widely dispersed, cosmopolitan opportunists with
short lifecycles.

Many intensive land use systems are maintained as artificial mosaics of contrasting patch types at
scales of metres to hundreds of metres. Typically, but not exclusively, they are associated with
temperate or subtropical climates and the natural avaitglufi freshwater and nutrients from fertile
soils on flat to undulating terrain accessible by machinery. The antecedent ecosystems that they
replaced include forests, shrublands, grasslands and palustrine wetlands (T1, T2, T3, T4 and TF1).

On global and regional scales, intensive-as®l systems are engaged in climate feedback processes

via alterations to the water cycle and the release of greenhouse gases from vegetation, soils, livestock,
and fossil fuels. On local scales, temperatureg Imeamodified by humahuilt structures (e.g. heat

island effects) or may be artificially controlled

The 5 functional groups of the Intensive larsé biome

T7.1 Annual croplands

T7.2 Sown pastures and fields

T7.3 Plantations

T7.4 Urban and industrial ecosystems

T7.5 Derived senmatural pastures and old fields

= =4 =4 4 =4

2.5.2.1. T7.1 Annual croplands

Croplands are intensively managed agricultural ecosystems maintained by supplementation of

nutrients and water, sowing and harvesting, soil cultivation and control efanget plants and

FYyAYFta 66SSR& FYR LISa0a0 e dardSarfac GdideSygtentssf O2 @S NJ
YEYylF3SYSyd AyOftdzRS R2YSAGAO0 KSNDOAP2NBA Ay dNRBRdzOS
are structurally simple, very laegiversity, higkproductivity systems, dominated by one or few nhon
woody, shallowooted annué LJ | yi &aLISOASAa adzOK Fa 3INIAya 6
FE26SNERQ> fS3dzySax 2N FAONB LX Fyda KIFINBSaAGSR
production of food, materials, or ornamental displays.

Y2adul
Yy

Highproductivity croplands are maintained by the intensive anthropogenic supplementation of

nutrients, water, and artificial disturbance regimes (e.g. annual cultivation), translocation (e.g. sowing),
and harvesting of annual plants. These systems aigatlypdominated by one or few shalloaoted

shortf A @SR LI I yid aLISOASa adzOK a 3INIAya ovyzadte /o
species harvested annually by humans for the commercial or subsistence production of food,

materials, or anamental displays. Disequilibrium community structure and composition is maintained

by translocations and/or managed reproduction of target species and usually by periodic application of
herbicides and pesticides and/or culling to exclude competitorsatwes] herbivores, and/or

L §K23Syad /2yasSljdsSyitas O2YLINBR (2 FydisSO8RSY
simple, have low functional, genetic, and taxonomic diversity and no local endemism. Subsistence
croplands, including Swidden rotatiorstems, are typically more diverse than industrial croplands.
Productivity is highly sensitive to variations in resource availability. Target biota are genetically
manipulated by selective breeding or molecular engineering to promote rapid growth rétesnef

resource capture, enhanced resource allocation to production tissues, and tolerance to harsh
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environmental conditions, insect predators, and diseases. Typically, at least 40% of net primary
productivity is appropriated by humans. Croplands may be rotatedanterally with livestock

pastures or fallow fields (T7.2) or may be integrated into mixggpinglivestock systems. Target

biota coexists with a cosmopolitan ruderal biota (e.g. weedy plants, mice, and starlings) that exploits
production landscapes opportunistically through efficient dispersal, itinerant foraging, rapid
establishment, highetundity, and rapid population turnover. Native biota from adjoining non
anthropogenic systems may also interact with croplands. When actively managed systems are
abandoned or managed less intensively, thesetaayet biota, especially newoody plants, bcome
dominant and may form a steady, selfintaining state or a transitional phase to novel ecosystems.
https://globalecosystems.org/explore/groups/T7.1
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2.5.2.2. T7.2 Sown pastures and fields

In these intensively managed agricultural systems, grasses and legumes are sown and cultivated, with
regular inputs of nutrients and (sometimes) water, primary for the mostly commercial production of
livestock or food (hay) for livestock. Sown pasturestaneturally simple ecosystems with low

diversity and higiproductivity. They are dominated by one or few selected plant species as primary
food sources for one animal species (usually large mammalian herbivores). Management includes
chemical or physic#dleatments to exclude competitors, predators, herbivores, or pathogens. They

differ from less intensively managed rangeland (e.g. T5) anehsgumnal grasslands (T7.5), where

livestock graze in predominantly native ecosystems.

Structurally simple, higproductivity pastures are maintained by the intensive anthropogenic
supplementation of nutrients (more rarely water) and artificial disturbance regimes (e.g. periodic
ploughing,), translocation (e.g. livestock movement and sovéand)harvesting of animals or plants.
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The magnitude of these inputs distinguish these systems fromregaral pastures and rangelands in
biomes T4 and T5 used for less intense livestock production. They are dominated by one or few
selected plant species (C3 and C4 perennial pasture gramles laerbaceous legumes) and animal
species (usually large mammalian herbivores) for commercial production of food or materials,
ornamental displays, or sometimes subsistence. Their composition and structure is maintained by the
translocation and/or managl reproduction of target species and the periodic application of

herbicides and pesticides and/or culling to exclude competitors, predators, herbivores, or pathogens.
/| 2yaSljdsSyidtes O2YLI NBR (2 Yhytlrdl padtires, thesdtemd St | y R
have low functional and taxonomic diversity and little or no local endemism. Target biota are
genetically manipulated to promote rapid growth rates, efficient resource capture, enhanced resource
allocation to production tissues, and tolerance toshagnvironmental conditions, diseases, and
predators, . They are harvested by humans continuously or periodically for consumption or
maintenance. Typically, at least 40% of net primary productivity is appropriated by humans. Major
examples include intengly managed production pastures for livestock or forage (e.g. hay). Livestock
pastures may be rotated int@mnually with norwoody crops (T7.1), or they may be managed as

mixed silvepastoral systems (T7.3). Target biota coexist with native and cosranpaliteral biota

that exploits production landscapes through efficient dispersal, rapid establishment, high fecundity,
and rapid population turnover. When the ecosystem is abandoned or managed less intensively, non
target biota become dominant and may foansteady, selfnaintaining state or a transitional phase to
novel ecosystemsittps://globatecosystems.org/explore/groups/T7.2
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2.5.2.3. T7.3 Plantations

Plantations are generally lomgtation perennial woody crops established and maintained for a variety
of food and materials. The harvested products include wood, various fruits, tea, coffee, palm oil and
other food additives, materials such as rubberaonantal materials (cut flowers), etc. The vegetation

of most plantations comprises at least two vertical strata (the managed woody species and a ruderal
ground layer), although mixed plantings may be more complex and host a relatively diverse flora and
fauna if managed to promote habitat features. Fertilisers and water subsidies are applied, and
harvesting occurs at intervals depending on the crop.
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These moderate to high productivity autotrophic systems are established by the translocation (i.e.
planting or seeding) of woody perennial plants. Target biota may be genetically manipulated by
selective breeding or molecular engineering to promote rapdip rates, efficient resource capture,
enhanced resource allocation to production tissues, and tolerance of harsh environmental conditions,
insect predators, and diseases. The diversity, structure, composition, function, and successional
trajectory of the ecosystem depends on the identity, developmental stage, density, and traits (e.g.
phenology, physiognomy, and growth rates) of planted species, as well as the subsequent
management of plantation development. Most plantations comprise at least two Vettiia (the
managed woody species and a ruderal ground layer). Mixed forest plantings may be more complex
and host a relatively diverse flora and fauna if managed to promote habitat features. Cyclical harvest
may render the habitat periodically unsuitaltibr some biota. Mixed cropping systems may comprise
two vertical strata of woody crops or a woody and herbaceous layer. Secondary successional
processes involve colonisation and regeneration, initially of opportunistic biota. Successional
feedbacks occuas structural complexity increases, promoting visits or colonisation by vertebrates and
the associated dispersal of plants and other organisms. Crop replacement (which may occur on inter
annual or decadal cycles), the intensive management of plantatimigt, or the control of non

target species may reset, arrest, or redirect successional processes. Examples with increasing
management intervention include: environmental plantations established for wildlife or ecosystem
services; agroforestry plantinfis subsistence products or livestock benefits; forestry plantations for
timber, pulp, fibre, bieenergy, rubber, or oils; and vineyards, orchards, and other perennial food crops
(e.g. cassava, coffee, tea, palm oil, and nuts). Secondary (regrowth) doestgublands are not
included as plantations even where management includes supplementary translocations.

https://globalecosystems.org/explore/groups/T7.3
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2.5.2.4. T7.4 Urban and industrial ecosystems

Cities, smaller settlements and industrial areas are structurally complex ecosystems and characterised
by their highly dynamic spatial structure. Diverse patch types include buildings, paved surfaces,
transport infrastructure, parks and gardens; excavatibare ground and refuse areas. Patches

undergo periodic destruction and renewal. Human population density is high, relative to other
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ecosystems, and dependent on large subsidies of imported resources (particularly water, nutrients and
food). Interactions among patch types and human social behaviours produce emergent properties and
complex feedbacks among ecosystem components.

These systems are structurally complex and highly heterogeneosséilgespatial mosaics of diverse
patch types that may be recognised in fstale land use classifications. These include: a) buildings; b)
paved surfaces; c) transport infrastructuretréd areas; e) grassed areas; f) gardens; g) mines or
guarries; h) bare ground; and i) refuse areas. Patch mosaics are dynamic over decadal time scales and
driven by socieecological feedbacks and a human population that is highly stratified, fungtionall
socially and economically. Interactions among patch types and human social behaviours produce
emergent properties and complex feedbacks among components within each system and interactions
with other ecosystem types. Unlike most other terrestrial e¢erys, the energy, water and nutrient
sources of urban/industrial village systems are highly allochthonous and processes within urban
systems drive profound and extensive global changes in land use, land cover, biodiversity, hydrology,
and climate through dith resource consumption and waste discharge. Biotic community structure is
characterised by low functional and taxonomic diversity, highly skewed@lpanklance relationships

and relict local endemism. Trophic networks are simplified and sparse andoelacis dominated by

few taxa. Urban/village biota include humans, dependents (e.g. companion animals and cultivars),
opportunists and vagrants, and legacy biota whose establishmenfps settlement. Many biota

have highly plastic realised niches, g@habling wide dispersal, high fecundity, and short generation
times. The persistence of dependent biota is maintained by hassisted migration, managed
reproduction, genetic manipulation, amelioration of temperatures, and intensive supplementation of
nutrients, food, and water. Pest biota are controlled by the application of herbicides and pesticides or
culling with collateral impacts on néarget biota.

https://globatecosystems.org/explore/groups/T7.4
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2.5.2.5. T7.5 Derived sendtural pastures and old fields

These managed ecosystems are derived from a range of other ecosystems (mostly-fidmaliew

from T5) by the removal or modification of woody plant components. The remaining vegetation
includes both local indigenous species and introduced specieglipghabitat for a mixed

indigenous and noimdigenous fauna. They are used mainly for livestock grazing, which is essential to
maintaining the structure of the system. Unlike sown pastures, inputs of water and nutrients are
limited. Although structuratlsimpler than the systems from which they were derived, they often
harbour an appreciable diversity of native organisms.

QEGSyarnydSidmdSYOR INF aaflyRa FyR 2Ly aKNHzmf Il yRa S
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from a range of other ecosystems (mostly from biomes TI,3[Z,4, a few from T5). Remaining

vegetation includes a substantial component of local indigenous species, as well as an introduced

exotic element, providing habitat for a mixed indigenous andimdigenous fauna. Although

structurally simpler at site ales than the systems from which they were derived, spatial complexity

may be greater in fragmented landscapes and they often harbour appreciable diversity of native

2NHI YyA&AYas AyOfdzZRAYy3a a2YS y2 f2y3ISN LNBasSyid Ay U
include tussock or stoloniferous grasses and forbs, with or withoutaseular plants, shrubs and

scattered trees. These support microbial decomposers and diverse invertebrate groups that function

as detritivores, herbivores and predators, as a&Nertebrate herbivores and predators characteristic

of open habitats. Energy sources are primarily autochthonous, with varying levels of indirect

allochthonous subsidies (e.g. via surface water sheet flows), but few managed inputs (cf. T7.2).

Productivy can be low or high, depending on climate and substrate, but is generally lower and more

stable than more intensive anthropogenic systems (T7.3). Trophic networks include all levels, but
complexity and diversity depends on the species pool, ledagiesantecedent ecosystems,

successional stage, and management regimes. These novel ecosystems may persist in a-steady self
maintaining state, or undergo passive transformation (e.g. oldfield succession) unless actively

maintained in disequilibrium. Foxample, removal of domestic herbivores may initiate transition to
tree-dominated ecosystemaitps://globalecosystems.org/explore/groups/T7.5
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The Freshwater realm includes the three following biomes:

1. F1 Rivers and streams biome
2. F2 Lakes biome
3. F3 Artificial wetlands biome

F1 Rivers and streams biome has 7 functional group as follows:

8. F1.1 Permanent upland streams

9. F1.2 Permanent lowland rivers

10. F1.3 Freez¢haw rivers and streams
11. F1.4 Seasonal upland streams

12. F1.5 Seasonal lowland rivers

13. F1.6 Episodic arid rivers

14. F1.7 Large lowland rivers

CH [11184 6A2YS KI& mMn GCdzyOGA2yltf DNRdAzL¥E & TF2ff

https://globalecosystems.org/explore/biomes/F2

11. F2.1 Large permanent freshwater lakes
12. F2.2 Small permanent freshwater lakes
13. F2.3 Seasonal freshwater lakes

14. F2.4 Freezthaw freshwater lakes

15. F2.5 Ephemeral freshwater lakes

16. F2.6 Permanent salt and soda lakes
17. F2.7 Ephemeral salt lakes

18. F2.8 Artesian springs and oases

19. F2.9 Geothermal pools and wetlands
20. F2.10 Subglacial lakes

F3 Artificial wetlands biome has 5 Functional Gntips://globalecosystems.org/explore/biomes/F3

6. F3.1 Large reservoirs

7. F3.2 Constructed lacustrine wetlands
8. F3.3 Rice paddies

9. F3.4 Freshwater aquafarms

10. F3.5 Canals, ditches and drains

2.5.3.1. F1.1 Permanent upland streams

These small rivers or streams in mountainous or hilly areas are characterised by steep gradients and
fast flow. They flow all year, increasing in wet periods, in humid tropical and temperate zones. Stones
are common along their rapids and pools, turningr@and oxygenating the water. Dependent

organisms are specialised for these high fl@locity environments, with resources for food webs
derived mainly from the stream and inputs from adjacent and upstream vegetation.
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These 1sBrd order streams generally have steep gradients, fast flows, coarse substrates, often with a
riffle-pool (shallow and fast vs deeper and slow) sequence of habitats, and periodic (usually seasonal)
highflow events. Many organisms have specidlis®rphological and behavioural adaptations to high
flow-velocity environments. Riparian trees produce copious leaf fall that provide allochthonous
subsidies, and support somewhat separate foodwebs to those based on in situ primary production by
bryophytesand biofilms. Tree shade conversely Hihits productivity, a tradeff that relaxes

seasonally where deciduous trees dominate. Microbes and detritivores (e.g. invertebrate shredders)
break down leaf fall and other organic matter. Microbial biofilnmspresing algae, fungi and bacteria
establish on rocks and process dissolved organic matter. Invertebrates include shredders (consuming
coarse particles), grazers (consuming biofilm), collectors and filter feeders (consuming benthic and
suspended fine padies, respectively), and predators. Many benthic macroinvertebrates, mostly
insects, have aquatic larvae and terrestrial adults. Filter feeders have traits adapted to swift flows,
allowing them to hold fast to substrates while capturing resources, whithibéryophytes provide

shelter for other organisms. Fish are typically small predators of aquatic invertebrates and insects on
the water surface. Birds typically have specialised foraging behaviours (e.g. dippers and kingfishers).
Trophic cascades involg rapid algal growth, invertebrate grazers and fish are common.
https://globalecosystems.org/explore/groups/F1.1
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2.5.3.2. F1.2 Permanent lowland rivers

Lowland rivers with slow continuous flows up to 10,000m3/s are common at low elevations
throughout tropical and temperate parts of the world. These are productive ecosystems with major
energy and fine sediment inputs from floodplains and upper catchmé&mglankton can be

abundant, along with aquatic plants and diverse communities of fish able to tolerate a range of
temperatures and oxygen concentrations, as well as reptiles, birds, and mammals that depend wholly
or partly on lowland lotic aquatic habisat
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Smalmedium lowland rivers (stream order®¥are productive depositional ecosystems with trophic
webs that are less diverse than large lowland rivers (F1.7). Macrophytes rooted in benthos or along
the river margins contribute most primary productiont hllochthonous inputs from floodplains and
upper catchments generally dominate energy flow in the system. The biota tolerates a range of
temperatures, which vary with catchment climate. Aquatic biota have physiological, morphological
and even behaviouraldaptations to lower oxygen concentrations, which may vary seasonally and
diurnally. Zooplankton can be abundant in slower deeper rivers. Sessile (e.g. mussels) and scavenging
(e.g. crayfish) macroinvertebrates are associated with the hyporheic zonewstdrsily complex
microhabitats in moderate flow environments, including fine sediment and woody debris. Fish
communities are diverse and may contribute to complex trophic networks. They include large
predatory fish (e.g. sturgeons), smaller predatoriswdrtebrates, herbivores, and detritivores. The
feeding activities and movement of piscivorous birds (e.g. cormorants), diadromous fish (seawater
freshwater migrants), mammals (e.g. otters), and reptiles (e.g. turtles) extend trophic network beyond
instream waters. Riparian zones vary in complexity from forested banks to shallow areas where
emergent, floating and submerged macrophyte vegetation grows. Intermittently connected oxbow
lakes or billabongs increase the complexity of associated habitats, pgovidie lentic waters for a

range of aquatic fauna and flora.

https://globalecosystems.org/explore/groups/F1.2

2.5.3.3. F1.5 Seasonal lowland rivers

These medium to large rivers in tropical, subtropical and temperate lowlands have markedly seasonal
flows due to seasonal water supply in the catchments. Their single ofchartielled forms link to
floodplain wetlands, and transport large floods dumveg seasons: summer in the tropics or winter
spring in temperate latitudes. Productivity is high, both within channels and on connected floodplains,
with algae and aquatic plants supporting complex food webs, and providing seasonal nurseries for
breeding aimals.
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