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Data management for integrated water resources
management in Central Asia
Iskandar Abdullaev and Shavkat Rakhmatullaev

ABSTRACT
Information technologies can act as technical artifacts and can facilitate stakeholder communication,
supporting decision making in a complex societal context. The water sector is one such example
where limited water resources are threatened by climate change and growing competition for
resources between sectors, regions and countries. Attempts to improve water governance and
management through information technologies have been made by international, regional and
national water agencies for the last 20 years in Central Asia. However, early attempts were focused
on collection, systematization and analysis of the generic data related to the water sector in the
region. There are still signiﬁcant gaps (technical, human and ﬁnancial capacities) for application of
such technologies at the lower operational levels of water management, i.e. where the full
dimensions of variables, interactions and complexities are observed and, most importantly, everyday
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politics of water are performed. The aim of this paper is to present practical results on improving
water management in Central Asia through the application of better data management tools at the
operational level across diverse institutional settings, i.e. transboundary, watershed levels in the
region.
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INTRODUCTION
After the disintegration of the former Soviet Union, new

At the river basin/watershed level, water management

independent states of Central Asia, namely Kazakhstan,

has been transformed from the previous territorial manage-

Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan,

ment (administrative) into the hydrographic units in the

have witnessed transformations of political, economic and

three countries with still on-going efforts in Tajikistan and

social systems. Economic transition from centralized,

Turkmenistan (Yalcin & Mollinga ; Abdullaev &

planned economies to more market-like policies have

Atabaeva ). At the local level, water user associations

resulted and introduced ‘new’ concepts like land tenure,

have been formed at the on-farm level (Yakubov & Ul

water rights and different kinds of land ownership (Abdul-

Hassan ; Abdullaev et al. ). In fact, agriculture

laev & Mollinga ; Rakhmatullaev et al. b). The

uses about 90% of water resources of the region for irriga-

institutional changes included decentralization of the agri-

tion (WB ; UNEP ; Sokolov ; Dukhovny ).

cultural production systems, i.e. a transition from the

These political, economic and social changes have

former state and collective farms to the smaller forms of

increased the ﬂow of information and the number of stake-

public or private farming. These changes have also been

holders involved in the decision-making process on water

translated into the water sector, situating it into the new pol-

management and the transformed water governance

itical and socio-economic arrangements (UNDP ;

framework (Abdullaev & Rakhmatullaev , ). The

Abdullaev et al. ).

contemporary situation with full involvement of different
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stakeholders requires that open source, easy to access infor-

making processes in the water sector (Abbott & Jonoski

mation and user-friendly data management systems are in

). The everyday politics of water could be described

place. However, at present the data and information on

through the application of main principles in an actor-

the water sector are often dispersed, heterogeneous, incom-

oriented approach (Long ). According to Long,

plete, and not comparable (GWP & INBO ; Abdullaev

‘… upon the capacity of actors to process their and others

et al. ).

experiences and act upon them’. Actors that are engaged

The greatest challenge is a practical implementation

in the everyday politics of water management could be

of activities at the lowest water management level –

divided into six categories: (i) water users; (ii) state bodies;

known as operational (Garcia ). At this level the

(iii) irrigation and drainage infrastructure; (iv) natural

full dimensions of variables, interactions and complexities

environment; (v) social environment; and (vi) information

are observed where everyday politics of water are con-

communication technologies (ICTs) (Figure 1). More

ducted (Mollinga ; Abdullaev & Mollinga ;

access to water information and data for both policy

Abdullaev et al. ). In the case of Central Asian

makers and the public will help to promote integrated

states, where water management is still mostly state

water resources management (IWRM) principles, i.e. a par-

business, the operational level includes district and pro-

ticipatory approach (Michalski et al. ; Biswas ;

vincial

McDonnell ; Garcia ; Biswas & Tortajada ;

water

management

organizations

(WMO)

(Abdullaev ; Abdullaev & Atabaeva ). The data

GWP ; Hoekstra ).

management in this level will help to address most of

ICTs are acting both as technical artifacts and to facili-

the water governance issues, such as transparency of

tate more inclusive and transparent decision making

decision making (deﬁning water rights or limits) on

(Curry ; UNDP ). ICTs have been employed in

water distribution and water control, involvement of the

the water sector elsewhere in the world, under a variety of

water users in water management and supporting compre-

environmental conditions, levels of engineering complexity

hensive river basin planning.

and socio-political arrangements, yet with differing levels

Interactions and interdependencies among various

of success (Choi et al. ; van Griensven et al. ; Wal-

actors, both human and non-human are shaping decision-

lace et al. ; Cesur ; Gaiser et al. ; Ozdogan

Figure 1

|

Main actors of everyday water management (adapted from Abdullaev & Mollinga 2010).

Downloaded from http://iwaponline.com/jh/article-pdf/16/6/1425/387527/1425.pdf
by guest

1427

I. Abdullaev & S. Rakhmatullaev

|

Data management for IWRM in Central Asia

Journal of Hydroinformatics

|

16.6

|

2014

et al. ; Thenkabail et al. ; Merem et al. ; Pech-

world average (UNDESA ). The material evidence

städt et al. ; Puls ; Moody & van Ast ).

suggests that almost all Central Asian countries have made

The purpose of this paper is to shed light on the implemen-

considerable progress (improvements in e-government readi-

tation of information and data management systems, in

ness index (Table 1) and world e-government ranking) in the

practical considerations in the countries of Central Asia, at

implementation of e-government steps. For example, all

operational levels where day-to-day water matters are carried

national water authorities of the region have their web

out. First, this paper provides a systematic overview of past

sites (Table 2). According to the UN indicator on e-govern-

projects and programs on the application of ICTs in the

ment evolution, the development of ICT in the water

water sector of arid Central Asia and their shortfalls. Secondly,

sector of Central Asian states falls into stage II which is:

it complements practical actions in the selected sites under
different institutional and environmental settings (transbound-

‘Enhanced: Governments provide more information on

ary, basin, and national levels of water management). Finally,

public policy and governance. They have created links

it concludes with major ﬁndings and potential opportunities

to archived information that is easily accessible to citi-

for improvements in data management at an operational

zens, as for instance, documents, forms, reports, laws

water management level in the region. The case study pre-

and regulations, and newsletters’ (UNDP ).

sented

is

conducted

within

the

framework

of

the

Transboundary Water Management in the Central Asia pro-

However, the application of ICTs at the operational level is

gram (the Transboundary Water Resources Management in

still very limited. Nevertheless, systematic framework con-

the Central Asia (TWMCA) program is funded by the

ditions such as considerable improvements in physical and

German Federal Foreign Ofﬁce and implemented by

human skills, and unprecedented developments in infra-

Deutsche Gesellschaft für Internationale Zusammenarbeit

structure for wider adaptation of ITCs in the water sector

(GIZ) GmbH in ﬁve Central Asian countries).

of the region, allows for development of the more systematic

APPLICATION OF ICT IN WATER SECTOR OF
CENTRAL ASIA

Experience of data and information management

Status quo of ICT in the region

Data management has been one of the important functions of

information and data management settings.

systems

the WMOs at all levels during the Soviet period in Central
The recent advances in ICTs and the push for e-government
(or electronic government) worldwide made it possible to

Table 1

|

E-government readiness index and world ranking of Central Asian countries

look into the problem of water management with a fresh perE-government
readiness indexa

World e-government
development ranking

Country

2008

2010

2008

2010

Change

The e-government readiness index is an indicator for show-

Kazakhstan

0.4743

0.5578

81

46

þ 35

ing government readiness to use ICTs towards more

Kyrgyzstan

04195

0.4417

102

91

þ 11

inclusive and transparent government structures. More pre-

Tajikistan

0.3150

0.3477

132

122

þ 10

cisely, the e-government readiness index is ‘a composite

Turkmenistan

0.3262

0.3226

128

130

–2

measurement of the capacity and willingness of countries

Uzbekistan

0.4057

0.4498

109

87

þ 22

to use e-government for ICT-led development’ (UNDP ).

World average

0.4406

0.4514

Total number of
countries ¼ 192

spective. E-Government is a digital platform for interactions
between a government and citizens using ICT infrastructure
in different aspects of their livelihoods and development.

According to the study, the Central Asian region has
made the most signiﬁcant improvement in e-government
development as a region, but is still slightly below the
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cation infrastructure index; (iii) human capital index.
Source: UNDESA ‘e-Government Readiness Knowledge Base’ (2011).
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Summary of web site features of national water management authorities in Central Asia

About ministry
(organizational structure,

News and
events in

Online
feedback form

Useful downloads
(materials, reports,

Links to
subordinated

Country

Website address

relevant institutions)

water sector

or emails

laws)

WMOs

Kazakhstan

http://minagri.gov.kz

þ

–

þ

–

–

Kyrgyzstan

http://www.river-basins.kg

þ

–

þ

–

–

Tajikistan

http://www.mwr.tj/ru

þ

þ

þ

þ

–

Turkmenistan

http://www.minwater.gov.tm

þ

–

þ

þ

–

Uzbekistan

http://www.agro.uz

þ

þ

þ

–

–

Asia (Abdullaev & Rakhmatullaev ; Abdullaev et al. ).

datasets, i.e. which are the primary sources for further analy-

The data and information in the water sector have been

sis, modeling and scenario developments of the river basins.

handled hierarchically through an administrative reporting

In summarizing the current situation analysis in the

system: from the lowest WMOs towards the higher levels

region, the authors conclude that limited success of ICTs

(national and regional). However, the numbers of reports pro-

application in the water sector of the Central Asian countries

duced by WMOs were large and mostly in formats which

could be attributed to the following three broad categories: (i)

were not accessible or understandable for the general

hesitance of the WMOs to allow public access to crucial oper-

public. The WMOs were producing annual reports and stor-

ational information; (ii) insufﬁcient capacities (knowledge

ing them in the archives for at least 5 years. The data

and technical) of the WMOs; and (iii) the turnkey fashion

collected were submitted to the statistical departments of pro-

of implemented activities (by donor communities) without

vincial government authorities, and annual statistics books

involvement of partner WMOs. Therefore, tedious manual

were published as the source of the data and information.

data management practices persist in the everyday operation

In Central Asia, since the mid-1990s regional water management authorities such as the Scientiﬁc Information Center

of WMOs as the main tool to gather, store and report the
information (Abdullaev & Rakhmatullaev ).

of Interstate Commission for Water Coordination (SIC
ICWC), the International Funds for Saving Aral Sea through

Study areas

technical and ﬁnancial support from international and national
partners, have been trying with varying success to implement

Within the framework of TWMCA program, seven pilot areas

data management improvements in the water sector. The

have been selected in consultation with partners from WMOs

activities were targeted on the generation, collection and appli-

as intervention sites for the data management activities

cation of modern tools (Geographic Information Systems

(Figure 2). The selected sites could be divided into two dis-

(GIS), Remote Sensing (RS), Decision Support System and

tinguishable types: (a) transboundary sites with two or more

models, etc.) in water management at different levels. The

countries sharing water resources (Pilot area No. 3 – Isfara

data management activities during the mentioned period

in Figure 2) and (b) sites within national border (Table 4).

cover different levels, aspects, and regions of Central Asia on
water management (Table 3) (Cawater-Info Web ).
Most of the projects listed in Table 3 have produced the

MATERIALS AND METHODS

data and information which are of restricted access and contain retrospective data sets. In addition, the primary target

Conceptual framework and strategic approach

levels of the above interventions were regional or national
levels of water hierarchy. Yet, the databases reﬂect only ret-

The long-term sustainable water management in Central

rospective data for countries on the general situation of the

Asia could be reached by preparation of long-term river

water sector (descriptive nature) without fully operational

basin management plans by WMOs. Therefore, the ultimate
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Water management databases and information systems sponsored by the international development agencies in Central Asia

Source or link and data
accessibility

Relevance to the water
governance

Six themes such as water,
water quality, economy,
administration, etc.
The data is attributed into
provinces, districts of ﬁve
Central Asian states

No access, PowerPoint
presentation is available at
www.cawater-info.net/
careweis/warmis_e.htm

It reﬂects only the situation
for the selected sites and
time series on which
data has been collected.
Mostly retrospective
data, access to the data is
limited and publicly not
available

WARMAP project
phase 2, European
Union

Total of 91 farms in 1996–
1999, located in the ﬁve
republics in the Aral Sea
basin

No access, PowerPoint
presentation is available at
www.cawater-info.net/
careweis/wufmas_e.htm

It reﬂects only the situation
for the selected farms
and time series on which
data has been collected.
Mostly retrospective
data, access to the data is
limited and publicly not
available

Copernicus
database

European Union

Selected households, and on
ﬁeld operations

No access, PowerPoint
presentation is available at
www.cawater-info.net/
careweis/copernicus_e.htm

It reﬂects only the situation
for the selected
households and ﬁelds
and time series on which
data has been collected.
Mostly retrospective
data, access to the data is
limited and publicly not
available

River Twin Project
database

European Union

Chirchik-Akhangaran-Keles
sub basin

No access

It reﬂects only situation for
the selected basin. Data
access is limited and
publicly not available

Central Asia
Regional Water
Information
Base
(CAREWIB)

Swiss Development
Cooperation,
European Union,
German
International
Cooperation

Region, states of Central
Asia, main river basins

Partial access through online
registration www.cawaterinfo.net. The registration
have to be approved by
Project Management

It is a very useful and
important tool for
analysis and research.
Main shortcoming is
absence of operational
data on water
management

Water in Central
Asia’ (CAWa)
database

German Federal Ofﬁce

Region, selected provinces,
irrigation systems

Partial access www.cawaproject.net/

Database

Project/donor

Level of data collection

Water
Management
Information
System
(WARMIS)

Water Resources
Management and
Agricultural
Production
(WARMAP) project,
European Union

Water Use and
Farm
Management
(WUFMAS)

Source: Cawater-info.net web portal (2011).

goal of the data management activities of the TWMCA pro-

long-term basin planning (Figure 3). Data management

gram was to provide both human and technical capacities,

interventions have been designed from the bottom up,

with tools on data management for WMOs at an operational

with full involvement of the partner WMOs in the activities

level enabling them to improve decision-making processes

from the very beginning, pre-assessment and planning

in the water sector.

stages. Therefore, experts of partner WMOs have greatly

The core of the data management concept is in improv-

contributed to the selection of the type, structure, content,

ing the collection, systematization and use of the data for

interface and format of the data management tools, creating
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Location of pilot irrigation and river basins areas in Central Asia.

Characteristics of water management organizations at the intervention sites

Country

Area of interest

Partner organization

Level

Kazakhstan

Aral-Syrdarya River Basin
Chu-Talas River Basins

Aral-Syrdarya Basin Inspection Authority
Kazakh-Kyrgyz Joint River Basin Commission on
Chu-Talas Rivers

National
Transboundary

Kyrgyzstan

Kyrgyz part of Isfara and Khodja-Bakirgan
River Basins
Isfara River Basin
Chu-Talas basins

Batken Basin Water Management Administration

Transboundary

Batken Basin Water Management Administration
Kazakh-Kyrgyz Joint River Basin Commission on
Chu-Talas Rivers

National
Transboundary

Tajik part of Isfara and Khodja-Bakirgan
River Basins
Isfara River Basin
Garauti Irrigation System

Sogd Province Water and Melioration Authority

Transboundary

Sogd Province Water and Melioration Authority
Khalton Province Water and Melioration Authority

National
National

Turkmenistan

Hanhowuz Irrigation Scheme

Karakum Canal Administration

National

Uzbekistan

Zerafshan River Basin

Zerafshan Basin Irrigation Systems Authority

Inter-provincial/
National

Tajikistan

clear ownership of the process by partner WMOs. The stra-

Needs assessment and capacity building

tegic approach applied in this intervention is the generation
of political support for data management from national

At the initial steps of the intervention, comprehensive pre-

water agencies of partner countries. Only goodwill and

assessment of hardware and capacity-building needs of

readiness to accept data management tools for water man-

local WMOs on data management have been carried out

agement can make interventions successful.

through surveys and interviews with key players of local
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Logical framework of data management activities for river basin planning.

WMOs, i.e. administrative and technical staff. Based on the

partner WMOs, the TWMCA program helped to develop

results of this assessment, partners were provided with up-

two types of data management tools: digital database and

to-date hardware and software for data management (col-

GIS-based irrigated area maps.

management

The ‘Database’ has been designed to store and use digi-

workspaces were established in each location. The work-

tal data on water resources, water use, hydraulic facilities,

spaces have been connected with various units of the

hydrological settings, economic, and administrative con-

WMOs, dispatch centers, water planning units and other

ditions of the location such as basin and irrigation system.

relevant departments through local networks and internet

The database has been developed using open-source hyper-

connections. This effort has helped to improve accessibil-

text preprocessor script language, and is at present

ity, operation of the data management tools, and data

commonly used for web-based databases (PHP ). The

entry.

foundation platform was MySQL® which is a freely down-

lection,

storage

and

processing).

Data

Strong efforts were made to create and support individ-

loadable version of the world’s most popular open source

ual human capacities within partner WMOs on data

database (MySQL ). It is especially suited for web devel-

management such as Internet Basics, GIS, Global Position-

opment and can be embedded into hypertext markup

ing Systems (GPS), and RS. The partner WMOs have

language.

nominated one or two water professionals involved in

The use of the PHP language makes it easy to launch an

daily data handling and one expert from local research

internet-based version of the database, which provides wider

organizations/universities (outside of WMOs) into the

access to the database for water professionals, policy

capacity building events.

makers, academics and the general public. This program
language allows the insertion of additional tables and updat-

Data management tools

ing of the database by trained experts of WMOs without the
aid of a programming specialist. The datasets listed in the

At present, integrated, multi-purpose and sophisticated

database are at present regularly collected by WMOs and

GIS-based data management tools are available for water

are available in different formats (MS Excel, Word, Access

resources management (Pickles , ; Moody & van

etc.), and can be loaded into the database by import/

Ast ). However, knowing the capacity limitations of

export commands or manual typing.
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GIS and RS tools are widely used around the world to

systems, the working groups were established at the national

assess, plan and manage water resources, irrigated areas,

level in each country. The working groups are composed of

and crop development (Bastiaanssen ; Ozdogan et al.

deputy heads of the provincial WMOs, who are experts of

; Thenkabail et al. ; Moody & van Ast ). Remo-

water agencies responsible for water planning and infor-

tely-sensed

models

mation management. In the process of implementation of

(DEMs), different map layers and geographical coordinates

satellite

images,

digital

elevation

the project it was revealed that within the water manage-

of water infrastructure recorded by GPS receivers are used

ment hierarchy there is inconsistency and shortcomings on

for water resources management.

data management. Therefore, unexpected intervention was

Application of the GIS and RS tools to assess size and

launched additionally at the national level, focusing on sys-

location of the irrigated areas is a most important contri-

tematization of procedures, roles and responsibilities for

bution to improve water resources management planning

efﬁcient management of information and data in the water

and allocation in Central Asia, where irrigation contributes

sector.

up to 90% of water use from transboundary rivers

At a transboundary level, joint working expert groups

(Chemin et al. , ; Fortes et al. ; Conrad

between Kyrgyz and Tajik national WMOs were established

et al. , ; Platonov et al. ; Rakhmatullaev et al.

in one of the selected sites (Isfara). Regular coordination

a; Mergili & Schneider ; Pereira-Cardenal et al.

meetings have been carried out in order to exchange pro-

; Kariyeva & van Leeuwen ). In this intervention,

gress and harmonize data management activities. The

land use and land cover maps (LULC) are produced for

coordination meetings were facilitated and supported by

each location. ArcGIS 9.3.1® was used for preparation of

both the TWMCA team and recruited professional consult-

raster and vector layers and ERDAS Imagine® was used

ants. The rest of this paper will present practical results on

for satellite image processing.

data

management

from

basin

and

transboundary

perspectives.
Institutional aspects of data management
Successful data management intervention depends on how

RESULTS AND DISCUSSION

well it is integrated into the regular, daily practices of
WMOs (Tortajada ). There are many cases of shortfalls

In Central Asia, improvements in water governance are part

of ICTs application into the water sector around the world

of the solution to the water problems (Aminova & Abdul-

(Cesur ; Eludoyin et al. ; Ozdogan et al. ; Per-

laev ). This is especially true for the transboundary

eira-Cardenal et al. ). Therefore, interventions on data

basins of Central Asia where climate change impact will

management have been focusing on the development and

bring more uncertainty and water shortages (IPCC ).

implementation of the database system architecture that

Therefore, improving the transparency of water manage-

fully satisﬁes the needs of the WMOs in terms of content,

ment through the application of data and information

format, and interface. Algorithms for reporting on daily

tools could be seen as a path towards more sustainable

water information have been provided by WMOs that

water resources management.

helped to develop the analytical reporting section of the

The results of data management activities, with qualitat-

database. This was done in order to produce compulsory

ive impact indicators, across the Central Asian countries are

reports automatically, i.e. helped to reduce the workload

presented in Table 5. The most promising signal was strong

of the WMOs and improve efﬁciency in data systematiza-

political support from the national water authorities of Kyr-

tion. Both database interfaces and user manuals were

gyzstan, Uzbekistan, Tajikistan and Turkmenistan, which

prepared in local languages in order to make easy use of

have issued support letters to the program indicating their

the database and GIS tools.

desire to support the data management activities. In four

To support the dissemination and replication of the data

of the above mentioned countries, special decrees were

management activities to other basins and irrigation

issued by the respective national water authorities declaring
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List of main indicators (impact) on data management activities in the pilot areas of the TWMP CA program

Indicator

Political support

Database system

Access to data and information

GIS/RS maps

Application status

Follow ups by partners

Kazakhstan

þ

n/a

n/a

þ

n/a

n/a

Kyrgyzstan

þ

þ

þ

þ

þ

þ

Tajikistan

þ

þ/–

þ/–

þ

–

þ/–

Turkmenistan

þ

n/a

–

þ

þ/–

þ/–

Uzbekistan

þ

þ

þ

þ

þ

þ

þ (positive progress); – (no progress); þ/– (mixed progress); n/a – no comment.

the use of the database as the main tool for reporting within
their respective national water hierarchical systems. In
Kazakhstan, the national government is funding the
national program on data management in the water sector.
Basin level
Database system
Former water datasets were created in MS Excel or MS
Access formats, were accessible only to a limited number
of users and were transformed into the web-based, userfriendly and easy functioning database with a menu of genuine components in all sites (Figure 4). The Help menu has
been built into the database interface with manuals of database, GPS and satellite imagery in the Russian language, to
make data management tools available for wider group of
users and stakeholders.
Access to data and information
Access to the database has been one of the critical aspects
of the data management. Partner WMOs were not eager
and ready to immediately share data with ‘outsiders’ –
organizations, i.e. people who are not working in the
water sector. One out of seven WMOs have agreed
during the initial meetings to post a database online. How-

Figure 4

|

Interface and architecture of database. (a) Interface of main page of database;
a1 – Language versions; a2 – Help menu; a3 – Login and password; (b) Archi-

ever, even this WMO did not want to give free access to the

tecture of database; b1 – GIS based maps; b2 – Dataset of sectors; b3 –

database, and has limited the access by introducing user

Administration and management menu.

Dataset of hydraulic infrastructure; b4 – Reporting forms and protocols; b5 –

names and passwords for the data users. Thus, in order
to address this critical issue, the database has been

and add new sections into the database. In other words,

designed with an administration menu incorporated into

the database can be updated without external intervention

the main menu. This allows a WMO database operator to

or support if WMOs would like to include new data sets

produce passwords and user names, extent list of data,

into the database.
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GIS and RS maps

different

agencies and stakeholders, makes data and information

Professional experts from International Water Management

exchange a challenge worldwide (Schmeier ). A few

Institute (IWMI) have been recruited to produce land use –

discussions of the meetings were conducted with partner

LULC which are open source satellite images for the above

WMOs in order to present positive aspects of the infor-

described selected sites. The Landsat-5 satellite images were

mation and data sharing for the water sector. After a

downloaded from the Internet (http://glovis.usgs.gov/) for

few rounds of such meetings, other WMOs agreed to

the peak of the growing season (July–September) of 2009.

launch an internet database with the provision of access

The processing of the images has been completed by

only to their staff from branches/units. Therefore,

IWMI experts with on-the-job training for staff of the

access to the databases is currently restricted to only

WMOs. On the other hand, WMO experts have collected

the staff of respective WMOs. This allows the central

and digitized different maps for GIS layers of irrigated

server (dispatch center) operator to provide online data

areas such as topographic maps, administrative borders, irri-

entry from the different units of the WMO. In addition,

gation system borders, etc. (Figure 5). The maps were

the databases are functioning as pilot tests within single

manually digitized, using Landsat satellite images as the

WMOs.

background layer.

Figure 5

|

GIS map of hydraulic infrastructure and irrigation districts of the Serafshan River Basin (Uzbekistan part).
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For the delineation of basin boundaries at high altitudes,

in current conditions due to the low wages of WMO staff.

the publicly available Aster DEM with a spatial resolution of

Therefore, recruitment of a growing number of companies

30 meters were downloaded from the Internet (https://wist.

or GIS experts is an option for updating the LULC maps.

echo.nasa.gov) for all intervention areas. The basin bound-

However, in a few Central Asian states, national water auth-

aries at low altitudes were further corrected with the use

orities are starting to set up GIS units at the national level

of the water infrastructure locations (ground GPS measure-

which can help WMO to produce LULC on a regular basis.

ments). Further, the free products (MOD13Q1) created from
MODIS satellite images, which represent the Normalized

Application status and follow ups

Difference Vegetation Index (NDVI) values (with spatial
resolution 250 m and temporal resolution 16 days), were

The application of databases for everyday operations has

downloaded from the Internet (http://glovis.usgs.gov/).

shown various/mixed results across the pilot areas. For

NDVI indices were used to identify land use classes. In

example, at present in Kyrgyzstan and Uzbekistan databases

the situation where the number of land use/land cover

are ﬁlled with retrospective data for 2005–2011 and from

classes inside the study areas was unknown, an unsuper-

2012 the database has been used for day-to-day operations. In

vised classiﬁcation with 16 classes of land use was applied

other pilot areas, it is unfortunate that databases are not fully

separately to images of each study area (Figure 6).

used (Table 5). Some data turned out to be a difﬁcult task to col-

GIS and RS tools differ from the database due to quite

lect due to the loss of the paper reports which were stored in

high requirements for the experts who will work with

poor conditions at the ofﬁces of district (rayon) and provincial

these tools. Without special training and long-term experi-

(oblast) WMOs. Although there has been an extensive capacity

ence, local experts cannot produce GIS tools. However,

building component for the personnel of the partner WMOs,

LULC maps are not required to be prepared for each

in the long-run the institutional learning is an important

season or year, but rather updating it every 4–5 years will

precondition for successful data management intervention.

be sufﬁcient for basin assessment and planning purposes.

Presently, the internal structure of partner WMOs in all

Keeping a professional staff with GIS skills is not feasible

locations does not support institutional learning.

Figure 6

|

Land use/Land cover classes of the Serafshan River Basin (Uzbekistan part).
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Low wages, high turnouts and non-transparent pro-

et al. ). Therefore, developing information and data

motion systems makes it difﬁcult to keep highly qualiﬁed

management systems for the operational levels of water

staff staying on with WMOs. Therefore, the danger that

resources management will help to pave a way for establish-

trained experts may leave soon after training was one of

ing viable conditions for IWRM development for riparian

the concerns discussed with partner WMOs.

states on small transboundary basins of Central Asia (Abdullaev & Rakhmatullaev ).

Risks/issues for knowledge management sustainability

One such example was carried out for the Isfara river basin
between Kyrgyzstan and Tajikistan within the TWMPCA. The

In the beginning of project activities, the main concern was sus-

strategy was to adapt a sub-basin approach (stepwise), i.e.

tainability of generated knowledge within national WMOs. The

implementation of parallel data management tools (database

potential risks/issues were jointly identiﬁed in a retrospective

and GIS) for Kyrgyz and Tajik sub-basins according to their

manner with national WMOs from the beginning of project

national water requirements. Yet, the main focus and argument

activities, and the following mechanisms were agreed to be

was to design database systems with similar functionalities,

implemented. First, contract amendments were made by the

modes, and structures, for compatibility in all locations. This

national high level WMOs in at least three locations to both

was easily done due to the Soviet past of the WMOs, when

increase wages and insert speciﬁc incentive working conditions

data and information production had been standardized in

for trained staff in WMOs, after the completion of the project.

the same manner for everywhere in Central Asia (Wegerich

Secondly, in other locations national WMOs have requested

et al. ; Abdullaev ; Abdullaev & Atabaeva ).

a TWMCA program to train more of their staff so that if one
leaves then others could continue to operate the database.

The databases in different locations produce comparable
reports which make future data and information exchange

Furthermore, in Kazakhstan and Turkmenistan (due to suf-

easy in the context of transboundary cooperation. Then, at

ﬁcient ﬁnancial capacities), another advocated option was

the joint working group meetings, there has been dialogue

agreed upon to recruit local private contractors for updating

to discuss ways for integrating transboundary aspects. Cur-

GIS-based maps, because of 4–5 years needed for upgrading.

rently, it is premature status to practically implement

In this case, an option was targeted to increase capacities of

transboundary databases between Kyrgyzstan and Tajikistan

national WMOs for development of appropriate terms of refer-

in the Isfara river basin due to an absence of joint river basin

ences (ToR) for outsourcing the GIS-based works, indicating the

organization and interstate water agreement. However, the

speciﬁc needs in terms of content, technical speciﬁcations for

TWMPCA has been supporting the efforts of two states for

hardware and software equipment. Most importantly, national

signature of interstate water agreement for almost 3 years.

WMOs were trained to explicitly incorporate in ToRs, a capacity
building, elements with outsourced private contractors.

For the GIS map, two separate sub-basin maps were created by Kyrgyz and Tajik teams, respectively. Yet there are

Another important observation was behavioral response

many unresolved questions to merge the two parts into the

for internal understanding and interpretation of data man-

single basin GIS map with administrative borders, hydro-

agement activities from some involved individuals of

technical infrastructures and Isfara watershed delineation

national WMOs. In some cases the results were not fully

due to trust-building of parties, unresolved country adminis-

accomplished, though in regular expert working group meet-

trative border demarcation, and human capacities. In order

ings, the TWMPCA team has tried to re-direct the internal

to start up, discussion of a generic single DEM map for

initiatives into the agreed channel of actions.

Isfara was presented (Figure 7).

Transboundary level

CONCLUSIONS
Information and data sharing are an important part of the
successful water governance in transboundary basins

Growing competition between sectors and states, as well as

(GWP ; Grossmann ; Sadoff et al. ; Raadgever

increasing signs of climate change, makes water resources
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Digital elevation model of transboundary Isfara river basin between Kyrgyzstan and Tajikistan.

management a challenge. In fact, this situation is more pro-

major areas of potential problems related to water resources

found in transboundary river basins, where inter-sectoral

management (IWMI ). Climate change will affect the for-

competition is coupled with interstate aspects. About 250

mation, distribution and use of water resources. The

river basins around the world are shared by two or more

quantity and quality of the water resources may decline

countries where issues of water resources have not yet been

from current levels in many parts of the world (IPCC ;

a reason for major conﬂicts (Wolf et al. ). However, grow-

GWP & INBO ).

ing demand for water and climate change impacts soon could
mean that water becomes a source for instability.

The water consumption patterns will probably increase in
most parts of the river basins, especially in transboundary ones

Access to clean water for drinking, irrigation water for

due to an increase in air temperatures (IPCC ). Weak

food security, and use of water for energy generation are

water management institutions, and the absence of long-term
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basin plans on water management might worsen the situation
further in developing countries (GWP ). Development of
the data management tools and their application will help to
reduce such risks and potential water-conﬂicts.
Data management for IWRM activities in selected sites
shows that there is acknowledgement of the need to use
modern information technologies in the decision-making
process and the daily operation of national water management organizations for sustainable and efﬁcient water
management. In the future, widespread use of ICTs tools
and approaches will help to enhance more transparent
water management decision-making, increasing the public
access to the water related data and information.
More transparent and publicly available data also makes
cooperation of different sectors and countries dependent
from the same water source much easier than it is at present.
Successful implementation of the data management interventions in the water sector very much depend on
existence of appropriate coordination institutions being in
place for water management. Absence of such institutions
is limiting the data and information sharing both within
and between different sectors.
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