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About GIZ

As a provider of international cooperation services for sustainable development and
international education work, we are dedicated to building a future worth living around
the world. Deutsche Gesellschaft fir Internationale Zusammenarbeit (GlZ) has over 50
years of experience in a wide variety of areas, including economic development and
employment, energy and the environment, and peace and security. The diverse expertise
of our federal enterprise is in demand around the globe, with the German Government,
European Union institutions, the United Nations, the private sector and governments of
other countries all benefiting from our services. We work with businesses, civil society
actors and research institutions, fostering successful interaction between development
policy and other policy fields and areas of activity. The German Federal Ministry for
Economic Cooperation and Development (BMZ) is our main commissioning party.

About IWMI

The International Water Management Institute (IWMI) is a non-profit, scientific research
organization focusing on the sustainable use of water and land resources in developing
countries. IWMI works in partnership with governments, civil society and the private
sector to develop scalable agricultural water management solutions that have a real
impact on poverty reduction, food security and ecosystem health. Headquartered in
Colombo, Sri Lanka, with regional offices across Asia and Africa, IWMI is a CGIAR Research
Center and leads the CGIAR Research Program on Water, Land and Ecosystems (WLE).
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Introduction

"Transboundary Water Management in Central Asia" project, funded by the German
Federal Foreign Office since 2009, supports the five Central Asian states in strengthening
regional water cooperation, IWRM application and basin planning. An essential
prerequisite for basin planning is sound data and information on actual water and land
resources and their use within the basin. The primary goal of the program is to move
forward a process of political rapprochement in Central Asia that leads to closer
cooperation in the use of the scarce water resources and may result in joint water
management in the long term. The program aims to foster regional institutional
cooperation, especially among institutions that regulate matters of water distribution in
Central Asia such as the Interstate Commission for Water Coordination (ICWC) and the
International Fund for Saving the Aral Sea (IFAS), so that these institutions have stronger
positions in the political system to make tangible impacts. Principles of river basin
management are being introduced and applied in selected transboundary river basins in
Central Asia to strengthen transboundary management practices. To this end, capacity of
water management organizations is being improved both on institutional and individual
levels.

A strong and permanent element of the project is data generation in water-related state
aspects, with a view to specifically developing a geodatabase and digital diagnostic atlas
using open source data.

Data Accuracy and Reliability

The Digital Diagnostic Atlas of Murgab River Basin was created using open source GIS,
Remote Sensing and analogue information which was already published by world
renowned organizations and used in public projects and scientific research certified by
international agencies.

Availability and Accessibility

The Digital Diagnostic Atlas of Murgab River Basin can be obtained in digital form for use
by external parties with the approval of the Ministry of Agriculture and Water Resources of
Turkmenistan and GIZ.

Software Employed

This geodatabase and the associated maps were created on a computer machine running
Windows 10 Professional and using QGIS 2.17, Google Earth Engine. End users should
download the package that is most appropriate for the version of QGIS software that they
are using. It is important to note that QGIS is not only required to make use of the map
package and the associated geodatabase.
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National Aeronautics and Space Administration - Land Data
Products and Services (NASA LP DAAC)

W

International Center for Agricultural Research in the Dry Areas
(ICARDA)

ICARDA

Central Asian Countries Initiative for Land Management (CACILM)

European Space Agency (ESA)

WCRP @ CM|P5 World Climate Research Programme (WCRP),

Coupled Model Intercomparison Project (CMIP)

World Climate Research Programme

Map Projection and Coordinate System

Map projections describe the techniques that represent the Earth’s curved surface on a flat
map. Coordinate systems describe the grid referenced and measurement units, effectively
translating the map projection. In order to overlay the GIS layers on each other, a single
data frame is required. In the geodatabase, the layers are projected into a common
coordinate system World Geodetic System 1984.

Objective and Recommendation for Use

The main objective of the Digital Diagnostic Atlas of Murgab River Basin is to provide data,
maps, charts, and infographics on water and land resources of the region in a consolidated
form. The authors hope that it can be used as a tool to inform management practices and
support decision making at the local, national, and regional levels.
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Satellite view

'Mar{t-province is one of the five provinces of Turkmenistan. It is located in
the south-eastern part of the country, bordering Afghanistan. Its capital is
the cit‘vs__of Mary. With an area of 87,150 km? (33,650 sg. mi) and a
population of about 1.5 million, the province has an average population
density of ab@ut 15 persons per square kilometer but reaches 150-200 per
square kiIomé}ter in the most developed oases. Mary province’s agriculture
is irrigated by“\the Karakum Canal, which flows east to west through the
heart of the province, and by the Murgab River, which flows south ﬁ
north, entering t'heBmylnce from Afghanistan. While the northern po

of the province is within the Central Asian southern desert ecoregion, the
southern portion of the proviﬁ\é‘eﬁhcharacterized by a savanna of pistachio
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and desert sedges, known as the Baak‘hiz:KarabiI semi-desert.
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vzeekstan  Location map (Mary, Turkmenistan)
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UZBEKISTAN Administrative map
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UZBEKISTAN Digital Elevation Model
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UZBEKISTAN S | ope map
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UZBEKISTAN Aspect map
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uzeekistan — |rrigation and drainage network '
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UZBEKISTAN Soil types

Lebap province
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UZBEKISTAN Soil salinity
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Spatio-temporal variation of vegetation coverage
over the period-2001-2004 and 2013-2016 (stable vegetation)

UZBEKISTAN
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Spatio-temporal variation of vegetation coverage
over the T,g@Z-0.0l-Zooll and 2013-2016 (changes in vegetation)
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Bare areas
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UZBEKISTAN Climate zones

Percentage of climate zones
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UZBEKISTAN Agroclimatic zones
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uzsekistan - Potential EvapoTranspiration Zones
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Annual average wind speed in 2016
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Annual average wind speed in 2020
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Annual average wind speed in 2050
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Annual average wind speed in 2100
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Annual average minimum temperature in 2016
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Annual average minimum temperature in 2020
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Annual average minimum temperature in 2050
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Annual average minimum temperature in 2100
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Annual average maximum temperature in 2016
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Annual average maximum temperature in 2020
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Annual average maximum temperature in 2050
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Annual average maximum temperature in 2100
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uzeekistan - Annual precipitation in 2016
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uzeekistan - Annual precipitation in 2020
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uzeekistan — Annual precipitation in 2050
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uzeekistan — Annual precipitation in 2100
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