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Foreword
„Buy an atlas and keep it by the bed - remember you can go anywhere”, said British actress Joanna
Lumley. I can only recommend to keeping this atlas – not only at your bedside - and studying it
carefully – you will find many interesting and amazing things.
Making decisions based on geography is basic to human thinking. By understanding geography and
people's relationship to location, we can reach informed decisions about the way we live on our
planet. “GIS (Geographic Information System), in its digital manifestation of geography, goes beyond
just the science. It provides us a framework and a process for applying geography. It brings together
observational science and measurement and integrates it with modeling and prediction, analysis, and
interpretation so that we can understand things” (Jack Dangermond, founder of ESRI company, the
industry leader in GIS technology).
GIS technology is very important in many fields and among them in water management. Within the
frame of the EU-financed programme “Sustainable management of water resources in rural areas in
Uzbekistan – component 1” GIS formed the basis of the National Water Cadastre and it was used in
our efforts in working on river basin management. It allows for better viewing, and understanding the
physical features and relationships that influence critical environmental and social conditions in a
basin. Factors, such as steepness of slopes, aspects and vegetation, can be viewed and overlaid to
determine various environmental parameters – and are an important element for strategic
environment analysis.
This diagnostic atlas was prepared for the Aksu river basin to provide users with valuable information
for effective and sustainable management of the basin.
The diagnostic atlas consists of seven parts and each part covers one theme based on data
availability. You will find information on the territory of the river basin and its boundaries, the
population and different social issues, on physical landforms and transport infrastructure, on
monitoring stations, on water resources, crops and droughts as well as on details of climate
characteristics and future projection scenarios.
The maps in this atlas present an overall picture of the basin and do not claim to cover all details. I
would like to thank my colleagues and project partners of the International Water Management
Institute (IWMI) for their work and dedication to our programme and for their input to this atlas;
without them, this work would not have been possible. We hope that this atlas will be useful to a
wide range of stakeholders in the decision-making process and give interesting information to all its
users.
Dr. Caroline Milow
Programme Manager,
Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ)
Maps have become an important tool for sharing vast amounts of different types of information.
Today, map creation is made easy with geographic information systems (GIS). GIS helps us to combine
different categories of data such as environmental, social and economic conditions related to a
specific geographical area, and to create new maps with useful information for those locations and
areas. Further, digital maps created using GIS provide an opportunity to overlay and analyze various
processes taking place, and to extract information from various combinations of data in support of
decision-making.
This diagnostic atlas presents social, physical and climate information of the Aksu river basin, which is
located in Kashkadarya province of Uzbekistan. The data used to create these maps were collected
from water management organizations, global data sources and from personal interviews conducted
with local experts. The data are processed and validated by scientists at the International Water
Management Institute (IWMI).
We hope that the Atlas will be useful to those who are directly or indirectly involved in water
resources management in Uzbekistan.
Dr. Herath Manthrithilake
Head, Sri Lanka Development Initiative, IWMI
iii

The European Union (EU) program
European Union (EU) Programme on “Sustainable Management of Water Resources in rural
areas in Uzbekistan” works within the framework of the EU Multi-annual Indicative
Programme for the period from 2014 to 2020 and helps Uzbekistan to implement best
European practices based on the EU Water Framework Directive. The programme has the
overall objective of promoting sustainable and inclusive growth in the rural sector in
Uzbekistan in a changing climate. The objective of the Programme is to improve water
supply and water management efficiency at the national, basin and farm levels.
The Program consists of three interrelated components:
•

Component 1 is presented by the “National policy framework for water governance
and integrated water recourses management” project implemented by the Deutsche
Gesellschaft fur Internationale Zusammenarbait (GIZ) GmbH.

•

Component 2 on “Technical Capacity Building” is implemented by UNDP.

•

Component 3 on “Awareness Raising and partnership for sustainable water and
environment development in Uzbekistan” is implemented by the Regional
Environmental Center for Central Asia (CAREC).

This Atlas is prepared under Component 1. The goal of the component is to contribute to
the further development of the national water management strategy by strengthening
legal, institutional, organizational and financial mechanisms, as well as regulatory tools and
bringing them in line with international standards.

International Water Management Institute (IWMI)
The International Water Management Institute (IWMI) is a non-profit, research-fordevelopment organization that works with governments, civil society and the private sector to
solve water problems in developing countries and scale up solutions. Through partnership,
IWMI combines research on the sustainable use of water and land resources, knowledge
services and products with capacity strengthening, dialogue and policy analysis to support
implementation of water management solutions for agriculture, ecosystems, climate change
and inclusive economic growth. Headquartered in Colombo, Sri Lanka, IWMI is a CGIAR
Research Center and leads the CGIAR Research Program on Water, Land and Ecosystems (WLE).
The International Water Management Institute’s (IWMI’s) official presence in Central Asia
started in 2001 with the opening of a subregional office in Tashkent, Uzbekistan, to oversee its
research activities. Since then, IWMI’s research has concentrated on addressing some of the
key water management issues facing the region. While carrying out its work, IWMI collaborates
closely with the ministries, local water management authorities, farmers, nongovernmental
organizations (NGOs), other CGIAR centers and donor-funded projects.
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Introduction
Atlas overview
A strong and permanent element of the EU Programme on “Sustainable Management of
Water Resources in Rural Areas in Uzbekistan” is data generation in water-related state
aspects, with a view to specifically developing a basin planning atlas using open source data.
The atlas consists of various input data, which were obtained from open domains of several
government and non-government organizations, and present the data through visually
appealing maps and other visually informative forms (i.e., charts, infographics, etc.) to show
the spatial and temporal distribution of water and land resources and the way they are used.
This atlas serves as a resource for people interested in what the future may hold for the Aksu
River Basin in Kashkadarya provice of Uzbekistan. The objective is to provide scientific data
and analyses that help both policymakers and local citizens make better decisions about land
and water use in the area. While the atlas deals specifically with the Aksu River Basin, the
approaches employed here can serve as a model for similar decision support efforts in other
regions.
The atlas starts with a map and a brief overview of the larger Aral Sea basin covering most of
Central Asia. Chapter 2 provides general information about Aksu River basin, including its
administrative boundaries, catchments. Chapter 3 focuses on the social characteristics of the
basin area. Chapter 4 examines the physical landforms and transport infrastructure that
shapes the basin region. The last three chapters explore water resources, crops, droughts,
monitoring stations, and other relevant factors.
Data and information presented in this atlas provides an essential foundation for projecting
future change in the Aksu River basin. The atlas presents projections for some weather
parameters through the year 2050. It can help decisionmakers evaluate the likely effects of
these predicted scenarios on important natural resources, including water availability, crop
production and other agricultural activities. The data and analyses in the atlas can help
relevant stakeholders make informed decisions about future land and water use, and they can
also be used to prioritize and design future strategies focusing on the Aksu River.
It is noted that, this is not a finished product, but a first step which relies on currently
available information, which is limited. We expect that monitoring in the region will improve
and that the atlas will be able to incorporate more data over time, improving its effectiveness
and usefulness as a diagnostic and decision support tool.
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1. Aral Sea Basin Overview

Kazakhstan

Uzbekistan

Kyrgyzstan

Turkmenistan

Tajikistan

Afghanistan
Rivers
Study area
Basin and country boundaries

The Aral Sea is a former inland drainage lake in Central Asia, located on the border of
Kazakhstan and Uzbekistan. It was the fourth largest lake in the world until 1960s. The
area of the Aral Sea basin is about 1.8 million km². Its area is 67,499 km², volume 1,089 km³.

The Aral Sea is formed by the waters of two large Central Asian rivers - the Amu Darya
and Syr Darya. The Amu Darya flowed into the southern part of the sea, the Syr Darya
- into the northeast. Both rivers originate in mountainous areas, where the whole
stream is formed due to the melting of snow and glaciers. At present time most of the
flow of the Amu Darya and Syr Darya is used for various agricultural purposes, in
particular, for irrigation.
Source:www.researchgate.net/publication/293333621_Bioraznoobrazie_Aralskogo_
mora_i_vozmoznye_puti_reabilitacii_i_sohranenia_ego_ostatocnyh_vodoemov

2

2. Boundaries
2.1. Aksuoverview
2.2. District boundaries
2.3. Catchments
2.4. Aksuriver basin

3
10

General information. The Aksu River is located
in Kashkadarya region in southern part of
Uzbekistan on the western slope of the PamirAlay Mountains. The Aksu River rises in the
northern slope of the Gissar Range and flows
into the Kashkadarya River. The river is formed
by the confluence of two rivers, Khonaka and
Batirbay, which originate from the Severtsov
and Batirbay Glaciers. Nourishment of rivers
due to streams issuing from glaciers of rivers
and snow. In the upper reaches the river flows
among the mountains, and the height of the
water distributors is between 4,100 and 4,300
meters. The length of the river is 154 km; the
basin area is about 1,280 km². The river
irrigates about 48796 hectares of land in
Shakhrisabz, Kitab, Yakkabag, Kamashi and
Chirikchi districts. 40 percent of the territory is
used for wheat-cotton crop rotation; perennial
plantations make up 20% of the territory. The
annual withdrawal of the Aksu subsystem
ranges from 358.4 to 399.2 million m3.
4

District boundaries Source: BISA

The district boundaries shown in this
map were based on discussions with
the representatives of local district
irrigation authorities in the basin and
information provide by the Aksu Basin
Irrigation System Authority. Aksu River
provides water fully and seasonally to
different irrigation system authorities
in five districts along the river. These
five districts are Chirakchi, Kamashi,
Kitab, Shakhrisabz, and Yakkabag.
Considering water flow and its supply
fully and partially in the territory of
the districts, the maps were
developed for entire districts showing
their boundaries on the maps.
5

Source: ASTER GDEM

Digital Elevation Model
(DEM) from satellite
information was used to
delineate catchments or
sub-basins in the entire
Kashkadarya Province.
This information helps
us to visually observe
hydrographic
boundaries of all the
basins in the province.
Basins are presented
here as average medium
sized areas.
Source: Center for Watershed Protection, 2016
Link: https://springfieldohio.gov/we-all-live-in-a-watershed/

6

The Aksu River is located in southern Uzbekistan in an area of Kashkadarya province
close to the western slope of the Pamir-Alay Mountains. With a length of 154 km,
Aksu River’s basin area covers about 1,280 km². Aksu originates on the northern
slope of the Gissar Range (Miraki settlement in Shakhrisabz district) and flows into
the Kashkadarya River. It irrigates about 48,796 hectares of land in Kamashi,
Chirakchi, Shakhrisabz, Kitab and Yakkabag districts, and 40 percent of this territory
is under wheat-cotton production, while perennial plantations make up 20 percent.

7

3. Social Characteristics
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.

Population density
Population growth
Urban population
Rural population
Gender ratio
Primary school enrollment

Source: IWMI
8

Source: Photo from an article titled “India’s population will surpass
China’s by 2027 says United Nations report” in The Woke Journal (July
11, 2019).

As illustrated in the map,
population density varies across
the five districts. Yakkabag has
the highest population density
which falls into 220-250
people/km2
range,
while
Kamashi has the lowest
population density with less
than
100
people/
km2.
Shakhrisabz is second with 200220 people/ km2, followed by
Kitab which has a population
density between 140 and 200
people/km2.
Lastly,
the
population density in Chirakchi
is in the 100-140 people/ km2
range.

9

Source: Kashkadraya province statistics committee (www.qashstat.uz)

10

S
o
u
r
c
e
:
K
a
s
h
k
a
d
r
a
y
a
p
r
o
v
i
n
c
e
s
t
a
t
i
s
t
i
c
s
c
o
m
m
i
t
t
e
e
(
w
w
w

District

Urban population
(thousand)

Total population
(thousand)

%

Kamashi

61.6

259.5

23.7

Kitab

95.3

254.1

37.5

Chirakchi

93.6

389.6

24

Shahisabz

186

349.2

53.3

Yakkabag

81.8

252.4

32.4

There has been a steady increase in
urban population across all districts
since 2000. Shakhrisabz has the
largest urban population with 186
thousand or 53.3 percent of the total
district population.

Source: qashstat.uz
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District

Rural population Total population
(thousand)
(thousand)
Kamashi
197.9
259.5
Kitab
158.8
254.1
Chirakchi
296
389.6
Shahisabz
163.2
349.2
Yakkabag
170.6
252.4

%
76.3
62.5
76
46.7
67.6

There is a sizeable rural population in
each of the five districts.
Kamashi
district has largest rural population with
197.9 thousand people or 76.3 percent
of the district’s total population.

Source: Kashkadraya province statistics committee (www.qashstat.uz)
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Gender ratio

Source: Kashkadraya province statistics committee (www.qashstat.uz)

Overall, males outnumber the
females by a small margin
across all five districts. The
ratio between the number of
males and the number of
females is a little under 50 to
50. It is important to
understand the gender ratio
in a given area because it
could
have
important
implications in terms of
devising
strategies
and
approaches to foster and
support social and economic
development.
Source: www.pinclipart.com/pindetail/ThTobT_how-is-thegender-ratio-like-circle-clipart/
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Primary school enrollment

Source: Kashkadraya province statistics committee (www.qashstat.uz)

This map depicts the primary school enrolment rate in 2017 across the five districts in
the Aksu River Basin. Primary school enrollment refers to the proportion of children
of primary school age who are enrolled in primary school. This map depicts the
primary school enrolment rate across the five districts in the Aksu River basin. The
map shows that primary school enrollment is generally high in each district, which
means that nearly all children in the basin are attending primary school. Data are from
statistical agencies at the provincial and district levels.

Source: IWMI
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4. Physical Landforms and Transport
Infrastructure
4.1. Elevation
4.2. Slope
4.3. Aspect
4.4. Soil water permeability
4.5. Detailed soil types
4.6. Land cover
4.7. Transportation
4.8. Dam Capacity

Source: IWMI
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Source: ASTER GDEM

Due to its location, the Aksu River Basin
is in favorable conditions for access
to humid Southwestern and Western
winds, providing a high water content
of the river.
The elevation of meteorological
stations varies from 657 to 2,780 m.
Annual rainfall within the considered
meteorological stations varies from 471
to 700 mm. The mean value of the pool
is 610 mm. Intensive rain precipitation
plays a significant role in the formation
of maximum discharges. The formation
of the main wave of the flood is
also affected by the air temperature,
which affects the melting of the snow
cover.

Source: Google image
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This colorized slope is appropriate
for visualizing the steepness of
the terrain at all map scales. This
layer can
be
added
to
applications
or maps
to
enhance
contextual
understanding. Above graph shows
percentage of slope angles.

This map was generated using DEM
data and after it was colorized to
represent slopes in the Aksu River
basin.
Images
illustrate
the
steepness of the terrain in 3D view.

17

Aspect values illustrate
the directions
of
the
faces of physical slope.
Aspect
is done through
classification
directions
based on slope angles.
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Soil types: brown soils in
the mountains, alluvial
marsh soils in the freshwater floodplain, typical
brown, gray-brown (dark
gray soils) and typical
gray soils on the plains.
By
mechanical
composition:
40.9% - heavy loam;
50.1% - medium loam;
8.8% - light loam, and
0.1% - sandy loam.

The area of irrigated
land with a depth of
groundwater level up
to 2 meters from the
surface of the earth is
only 1.3%. 2,313
hectares of deposits
can be added to the
agricultural
production
through
relevant measures.

Source:
www.efpapercmhw.ottrbutt.com/permeabi
lity-of-soil-labaruhox4247.html
19

Source: Uzgipromeliovodkhoz institute (www.uzgip.uz)
№
1
2
3
4
5
6
7
8
9
10
11
12
13
15
14
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Detail soil type
Dark brown meadow and clay and coarse-ground, mainly medium eroded
Dark brown meadow and patches of swampy meadow and peat soils near the keys and snowfields
Rainfed (sometimes conditionally irrigated) brown slightly calcareous soils of heavy loamy and medium washed out in places with 0.6-0.7 m of bedrock
Brown slightly calcareous soils (virgin, sometimes rain-fed), heavy, medium loamy and clayey,eroded to varying degrees
Brown slightly calcareous and leached soil (virgin, sometimes rain-fed), medium and strongly eroded, often rock outcrops
Rainfed (sometimes conditionally irrigated) dark black soil medium loamy, moderately eroded
Rainfed sierozems dark medium-loamy, with lightly
Chernozems dark (virgin lands, fallow, sometimes rain-fed) loamy and medium loamy and medium, medium and strongly eroded
Sierozems dark (of virgin-fallow) roughly skeletal and skeletal fine earth, medium and strongly eroded
New irrigated chernozems typical medium-loamyand sometimes with lightly, sometimes to a depth of 0.5-1 m - gravel
Rainfed (sometimes conditionally irrigated and virgin) typical black soil loamy, moderately fused
Rainfed typical black soil medium clayey
Rainfed chernozems typical medium-loamy, sometimes weakly skeletal, with lightly
Rainfed chernozems typical medium-loamy, sometimes weakly skeletal, badly eroded
Rainfed chernozems typical medium-loamy, sometimes weakly skeletal, medium eroded
Rainfed loamy black soil typical, sometimes slightly skeletal, with lightly
Chernozem typical (of virgin-fallow with small plots of rainfed and irrigated conventionally) medium loam, with heavy loam and clay and heavily eroded
Old Irrigated typical black soil loamy, weakly skeletal sites
Old irrigated chernozems typical medium-loamy, sometimes with 0.5-1 m - gravel
New Irrigated typical black soil loamy, sometimes with 0.5-1 m - gravel
New irrigated chernozems typical medium-loamy, sometimes skeletal, sometimes with 0.5-1 m - gravel
New irrigated chernozems typical medium-loamy, with lightly, sometimes with 0.5-1 m - gravel
Irrigated chernozem-meadow and meadow-chernozem soils loamy, sometimes sparsely populated and lightly washed
Staro irrigated chernozem-meadow and meadow-chernozem soil medium loamy
New irrigated chernozem-meadow and loamy soil, sparsely populated, sometimes with lightly, sometimes with 0.5-1 m - gravel
New irrigated chernozem-meadow and meadow-chernozem soils srednesuglinistye
Staro irrigated meadow saz loamy soil, sometimes slightly skeletal, uninhabited, sometimes slightly saline
Staro Irrigated meadow saz soil medium loamy, weakly, moderately saline sites, sometimes omer gelevannye
New Irrigated meadow saz soil medium loamy, weakly, moderately saline sites

20

Land Cover

This
map
has
been
developed using MODIS
NDVI product and data
processing was completed in
the Google Earth Engine
platform.

The map illustrates the dynamics of the
vegetation cover change based on the
difference of mean NDVI values between the
period
2001-2004
and
2013-2016.
Comparison periods were chosen by taking
into account the crop rotation.

21

Country roads

Main roads

Field roads

Railroads

The transportation infrastructure in
Kashkadarya province is adequate,
as there are a good amount of
country roads, main roads and field
roads. There is also a railroad that
passes through the region,
connecting the local populations to
other cities and provinces in the
country. However, it should be
noted that there are certain parts
of the basin that have not been
settled yet and have limited or no
form of transportation access.

22

Source: Google image

Dam Capacity
The Gissarak Reservoir has seasonal regulation; the dam site is located within 1.5
km from the village of Miraki - upstream of the Aksu river. The reservoir is
intended for improvement of water supply of lands on the area of 55,000 hectares
and irrigation of new lands on the area of 1,200 hectares, and for transformation
and accumulation of mudflows. The structure of the Gissarak Reservoir includes:
the reservoir basin with a volume of 170 million m³ and a mirror area of 4.1 km² at
a mark of the normal level of 1,118 m. The composite-type rockfill dam, 138.5 m
in height; tunnel-type water outlet with bottom water intake to pass water flow of
200 m³ / s, built on the right bank of the Aksu river, 1,072 m in length; spillway,
surface with automatic frontal water intake, with a total length of 1,745.7 m. With
a design flow rate of 130 m³/s. In 2011, the Gissarak HPP was transferred to
commercial operation. The station was attached to the dam of the Gissarak
hydroelectric complex, established in 1988 in order to accumulate irrigation water.
HPP powered by irrigation outflows from the reservoir. The composition of the
hydroelectric facilities include a diversion canal; a ground-type HPP building; and
an outlet canal with a length of 47.5 m. The capacity of the HPP is 45 MW; the
average annual output is 80.9 million kWh. Two hydroelectric units with vertical
radial-axial turbines are installed in the HPP building. 945 hectares of land of the
State Fund are allocated for the creation of the complex of the Gissarak Reservoir.
As part of the sanitary protection, water protection zone has a strict regime zone
with width of 500 m from the water edge at a normal level. The Aksu-Yakkabag,
Pravobrejniy and Dam canals carry out the intake from the Aksu river. The head
regulators of the Aksu-Yakkabag and Pravobrejniy are part of the Aksu
hydroelectric complex on the Aksu river, located 15 km below the Gissarak
Reservoir. Dam Canal has an independent water intake structure.
23

5. Monitoring Stations
5.1. Meteorological stations
5.2. Hydrological stations

Source: IWMI
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Meteorological stations

This map shows the geographical locations of the three meteorological stations –
Shakhrisabz, Minchukur and Guzar – located in the vicinity of the Aksu river basin. As can
be seen, all of the three stations are located outside the Aksu boundary. However, they
can all provide important data and information on weather and climate that can
help make projections and forecasts, which are needed for planning the use of
water resources for different purposes including agricultural production.

Source: IWMI
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Hydrological stations

This
map
displays
the
geographical
locations
of
eight hydrological
stations
located either
within
or
close the boundary of the
Aksu river basin. Hydrological
stations provide important
data and information on
hydrological
conditions,
including
water level and
temperature, speed of the
current, turbidity, and ice
phenomena. Analysis and
understanding
of
hydrological conditions
are
also
vital
to effective
management
of
water
resources.

Source: IWMI
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6. Water resources, drought and crop
maps
6.1. Rivers
6.2. Pump stations
6.3. Crop classification
6.4. Reference Evapotranspiration Zones
6.5. Drought mapping and analyses
6.6. Flash flood zones

Source: IWMI
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The Aksu river is formed by the
confluence of two rivers, the Khonak and
Batirbay rivers, which originate from the
Severtsev and Batirbay glaciers, with
rivers filled out by streams issuing from
glaciers and snow. In the upper reaches,
the river flows among the mountains,
where the height of the water
distributors is 4,100-4,300 meters. The
southern spurs of the river basin are
distributed by the deep depressions of
the rivers due to this the length of the
basin on the left side is 12–24 km and
adjoins the Filon, Kizilimchak, Tamshush,
and Suvtushar rivers.

The high water falls on the period from
March to September with the maximum
water flow from May to June. Such
unstable and insufficient water supply is
regulated with the help of the Gissarak
reservoir. Average water flow is 12.3 m³/s
(Khazarnov village). The average flow
module of the Aksu river is M=13.75
l/s/km². The average water flow of
suspended sediment load is 12 kg/m3.
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There are more than 20 pumping
stations located across the five
districts covering the areas in and
around the Aksu river basin.
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District

Kamashi
Yakkabag
Kitab
Shakhrisab
Chirakchi

Cotton (ha)

Wheat (ha)

1840.62
1219.15
16.20
717.87
2640.21

543.13
783.61
134.06
259.05
314.79

Google Earth Engine tool used to classify crops in 2018
Cotton and wheat are the
predominant crops in the five
districts. Google Earth Engine
combines a multi-petabyte
catalog of publicly available
satellite imagery. The public
data archive includes more
than thirty years of historical
imagery
and
scientific
datasets,
updated
and
expanded daily. It contains
over twenty petabytes of
geospatial data instantly
available for analysis.
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Class
1
2
3
4
5
6
7
8
9
10
11

Jan
40.2
36.2
34.9
34.7
34.3
34.0
33.0
31.3
30.2
29.2
29.1

Feb March April May June July Aug Sep Oct
41.2 89.2 149.4 223.8 234.9 264.5 221.5 169.8 104.0
36.3 76.1 132.3 208.6 224.9 250.7 214.5 162.8 98.4
35.1 72.2 125.0 203.9 221.2 245.2 211.3 160.9 97.2
35.0 71.7 123.1 202.9 219.9 243.6 210.2 160.8 97.2
35.1 71.0 121.4 202.2 219.1 242.9 210.1 161.3 97.7
35.5 70.9 118.1 201.5 217.1 240.8 208.7 161.8 98.2
34.9 69.4 113.2 197.8 212.3 235.7 204.6 160.2 97.0
33.4 66.2 106.4 191.3 205.3 228.5 198.8 157.1 94.5
32.3 64.3 103.1 186.9 201.6 224.7 195.7 154.9 92.8
31.1 62.5 100.8 182.0 198.9 222.0 193.2 152.6 91.0
30.8 61.8 99.9 180.0 198.8 221.7 192.5 151.8 90.5

Nov
55.2
48.2
45.8
45.4
45.1
44.9
43.8
41.9
40.8
39.8
39.3

Dec
28.3
26.2
25.8
25.8
25.8
25.9
25.2
23.8
22.9
22.2
22.0

Because Central Asia is a data limited region with weather stations unable to provide all
required parameters for the PM method, this study aimed to estimate ETo using the
Modified Hargreaves and Samani (HS) method.
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Drought mapping and analysis
We have used the developed tool
in Climate Engine platform and
through scripting we analyzed
Climate Hazards Group Infra Red
Precipitation with Station data
(CHIRPS) to explore droughts in
selected study area over the past
18 years. For drought analysis,
CHIRPS data were used which
provides pixel wise precipitation
amount in selected years. Data is
provided for each 0.050 grid sizes
and produced as maps.
Spatial
identification
and
visualization of drought period
and areas experienced in Aksu
river basin is obtained by
calculating
precipitation
difference from average for given
period. Data comes directly from
the Climate Hazards Center

Target period: February 01 to May
31 of last 20 years
Historical period: 1988 – 2018
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Drought mapping and analysis
CHIRPS is a 30+ year quasi-global
rainfall dataset. Spanning 50°S-50°N
(and all longitudes), starting in 1981
to near-present, CHIRPS incorporates
0.05° resolution satellite imagery
with in-situ station data to create
gridded rainfall time series for trend
analysis and seasonal drought
monitoring.
Calculated equation and generated
maps provide spatial interpretation
of precipitation difference from
average for given period based on
historical period. This maps help to
understand cause and critical
amount of precipitation in particular
basin, which is causing water
shortage
and
flood
risks.
Identification of critical amount may
assist in short term forecasting on
upcoming level of water availability
in the beginning of the spring for
summer irrigation period.

Source: https://chc.ucsb.edu/data/chirps
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Flash flood zones

Due to a number of reasons the damage caused by flash floods hazards is an increasing
phenomenon worldwide. Thus the demand of evaluation of areas according to their
flash flood risk is getting more and more important as well. For Aksu river basin a first
and tentative analysis was done based on the geomorphometric characteristics of the
terrain.

After extracting the drainage network from a Digital Elevation Model (DEM) different
parameters can be calculated and combined for the mapping of flash flood risks. The
whole workflow was automated in a GIS, which supports setting up geoprocessing
models.
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7. Climate
7.1. Global climate model
7.2. CMIP5 model ensemble
7.3. Downscaling CMIP5
7.4. Annual precipitation in 2020
7.5. Annual precipitation in 2030
7.6. Annual precipitation in 2050
7.7. Annual average wind speed in 2020
7.8. Annual average wind speed in 2030
7.9. Annual average wind speed in 2050
7.10. Annual average maximum temperature in 2020
7.11. Annual average maximum temperature in 2030
7.12. Annual average maximum temperature in 2050
7.13. Annual average minimum temperature in 2020
7.14. Annual average minimum temperature in 2030
7.15. Annual average minimum temperature in 2050

Source: www.esgf-index1.ceda.ac.uk/projects/cmip5-ceda/
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Global climate model

Source: ttps://earthobservatory.nasa.gov/features/GlobalWarming/page6.php
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CMIP5 model ensemble
Climate model Coupled Model Intercomparison Project Phase Five (CMIP5) promotes a
standard set of model simulations. This climate change data was derived through the
new portal, the Earth System Grid - Center for Enabling Technologies. Model provides
future projections under different scenarios. Scenarios used are RCP 2.6, 4.5 and 8.5.

Coordinated Regional Climate Downscaling Experiment (CORDEX) is providing global
coordination of regional climate downscaling for improved regional climate change
adaptation and impact assessment. The simulation covers the years from 1951 up to
2100 with daily data which are used in this study. Below is an example of different
scenarios illustrating varied change trends.

https://www.dkrz.de/communication/climate-simulations/cmip5-ipccar5/ergebnisse/Mitteltemperatur-en

Source: www.dkrz.de/communication/climate-simulations/cmip5-ipcc-ar5/ergebnisse/Mitteltemperatur-en
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Downscaling CMIP5 model
The task of climate change assessments and downscaling of Global Climate Models
(CMIP5) for the region have undertaken taking into account historical observed data
which was collected from local data sources. This way bias correction was done and
the data result of downscaled data which then has been converted from digital
number into spatial distributed maps to have clear pictures for decision makers.
Bias correction method: In this method, initially long term means monthly statistics
for the climate variables for the historic (his) and future (fu) period will be
calculated. Similar long term mean statistics for the observed data is calculated for
the present period. The daily climate data is scaled by the ratio (precipitation) or
difference (temperature) between mean monthly values of observed and simulated
climate variables.
The forecasts for the climate model were corrected taking into account the
discrepancies obtained as a result of the implementation of the optimal interpolation
method in the nodes of the regular grid at the nearest meteorological stations and
model results according to the formulas: Afterwards, each results for each parameter
were interpolated in ArcGIS to get spatial maps.

Source: DOI: 10.1175/2011JCLI4109.1
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Annual precipitation in 2020

Daily precipitation amount for 2020 in different
scenarios

Precipitation, mm

RCP 2.6

RCP 4.5

RCP 8.5

14
12
10
8
6
4
2
0

Time
39

Annual precipitation in 2030

Daily precipitation amount for 2030 in different
scenarios
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Annual precipitation in 2050

Daily precipitation amount for 2050 in different
scenarios
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Annual average wind speed in 2020

Daily wind speed for 2020 in different scenarios
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Annual average wind speed in 2030

Daily wind speed for 2030 in different scenarios
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Annual average wind speed in 2050

Daily wind speed for 2050 in different scenarios
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Annual average maximum temperature in 2020

Daily average maximum temperature for 2020 in
different scenarios
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Annual average maximum temperature in 2030

Daily average maximum temperature for 2030 in
different scenarios
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Annual average maximum temperature in 2050

Daily average maximum temperature for 2050 in
different scenarios
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Annual average minimum temperature in 2020

Daily average minimum temperature for 2020 in
different scenarios
RCP 2.6

RCP 4.5

RCP 8.5
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Annual average minimum temperature in 2030

Daily average minimum temperature for 2030 in
different scenarios
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Annual average minimum temperature in 2050

Daily average minimum temperature for 2050 in
different scenarios
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