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ABSTRACT: The targets of developing Integrated Water RessuiManagement
(IWRM) plan and Water Efficiency (WE) plan by 2006uld not be realized in most
developing countries due to a number of institwldparriers related to sustainable
water management, including the lack of trained &wmesources, applicable best
practices and experiences. To address the needpaicity building in IWRM of
current generation of water managers, e-learningorssidered to be a viable and
effective method wherein participants can acquequired knowledge and skills
without being away from their routine work for anfp period to an academic
institution. This paper presents initial experienaggained on the distance-based
IWRM program offered by the Regional UN-Water Vatu.earning Centre (WVLC)
at the Asian Institute of Technology (AIT), ThaithnObjectives and approach,
curriculum and courses and their customization spetific features of the program
are presented. Based on the lesson learned dumengnitial implementation of the
program and the feedback received from the paatitg the paper further discusses
issues and constraints for the sustainability efgrogram.
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Introduction

Water in its multiple roles - as a resource thattsidasic necessities, as a critical
factor in the economic development of a societyl am a vital element in supporting
the earth’s ecosystems - has become a global pafickity. In 2002, an estimated 1.1
billion people (17%) of the global population wevéghout access to improved water
supply and 2.6 billion people (42%) lacked accessnproved sanitation. Nearly two
thirds of those without improved water supply limeAsia. Over half of those without
improved sanitation — nearly 1.5 billion peoplevelin China and India. These facts
lead to the simple conclusion that lack of waterders development and the right to
live in dignity.

The United Nations Millennium Development Goalsdgle to halve the number of
people in the world without access to safe drinkivgter and basic sanitation by
2015. To achieve these targets by 2015, as estinmat2005, an additional 260,000
people per day will require access to safe watpplguand 370,000 people per day
should gain access to improved sanitation up t&ZON Millennium Project, 2005).

Asia-Pacific region itself represents the 27% & World surface, and the 58% of the
world population. Its major challenges are the glation of poverty, the vulnerability
to natural disasters and the lack of basic seryipagicularly in the Southern and



South-eastern sub regions. Estimations suggesb#t@&million people lack drinking
water and more than 1,900 million have no adegsatéation services. The current
trends show that half of the countries within tii@gion will not be able to achieve the
water and sanitation coverage targets definedarmiiennium Development Goals.

Apart from achieving the MDGs, there is anothereaspf sustainability that has to
be considered. This is the requirement to proviecapacity to deploy and maintain
the infrastructure, economic mechanisms, legal, awtial and community

frameworks necessary to sustain the progress aghiavd to go further and provide
safe water and sanitation to the remaining un-sepapulations.

WVLC represents a concrete and strategic respansecent UN declarations (e.g.,
UN Millennium Declaration and the Johannesburg Sitmon Sustainable
Development), which have called for integrated watsources management through
capacity building of national officials, water mgeas and their institutions.

IWRM — Concept and Development

Integrated Water Resource Management (IWRM) cateli@ed as & process, which
promotes the coordinated development and manageofiemater, land and related
resources in order to maximize the resultant ecoooamd social welfare in an
equitable manner without compromising the sustalitgbof vital ecosystems”
(Global Water Partnership — Technical Advisory Cattee, 2000). It is goal-oriented
and seeks to develop a consensus-based visioealfwaéter resources conditions for
the area of interest.

IWRM is not a new approach. In a number of coustrigater management has been
institutionalized in an integrated way over cergsriRahaman and Varis (2005)
provides an account of examples from different toes where water resources is
managed with multidisciplinary, integrated and jggvatory approaches.

At the UN Conference on Water in the Mar del Pl&877), IWRM was the
recommended approach to incorporate the multiplenpsting uses of water
resources. Although in the 1980s, water disappe@osd the international arena, the
situation changed in the early 1990s with the h&onal Conference on Water and
Environment held in 1992. Since then several megeemevents at the global and
regional levels were held, which helped bringing Water problems and issues onto
the top political agenda and the IWRM concepts rexaved to the implementation
stage. Table 1 provides a summary of the main ¢levals water events with their
broad objectives.

Table 1: List of major global water events and their objeesi
Year EventsWVenue Objectives/Aim

1977 United Nations To assess the status of water resources; to ensure
Conference on Water an adequate supply of quality water; to increase
water use efficiency; and to promote preparedness

Mar del Plata, Argentina . ) .
9 at national and international level.

1992 International Conference To serve as the paeémg event, with respect to



Year EventsWVenue Objectives/Aim
on Water and water issues, to the Rio United Nations Conference
Environment on Environment and Development (UNCED)
Dublin, Ireland Conference.

1997 First World Water Forum To develop a long-term vision for Water, Life and
Marrakech, Morocco the Environment in the 21st century

2000 Second World Water To address visions produced and structured by the
Forum World Water Council and invaluable views in
The Hague, Netherlands reforming Fhe water sector, better addressing the

need to integrate water management. It also
considered the outcomes of previous water
initiatives and acknowledged water's social,
environmental, and cultural values.

2001 International Conference To contribute for finding solutions for global wate
on Freshwater problems, and to support preparations for the

World Summit on Sustainable Development
Bonn rman ) .
onn, Germany (WSSD) in Johannesburg, and the Third World
Water Forum in Kyoto.

2002 World Summit on To provide specific targets and guidelines for
Sustainable Developmentimplementing IWRM  worldwide, including
Johannesburg, South developing an IWRM qnd wate_r efficiency plan b.y

- 2005 for all major river basins of the world;
Africa : ; . . ;
developing and implementing national/regional
strategies, plans, and programs with regard to
IWRM; improving water-use efficiency.

2003 The Third World Water To discuss on key issues, i.e., safe, clean water f

Forum all, good governance, capacity building, financing,
public participation, and various regional topics.

Kyoto, Japan The forum recommended IWRM as the way to
achieve sustainability regarding water resources.

2006 The Fourth World Water To raise the awareness on water issues all over the

Forum world. To assure better living standards for people
all over the world and a more responsible social
behaviour towards water issues in-line with the
pursuit of sustainable development.

Mexico city, Mexico

Source: Maodified from Rahaman and Varis (2005)

The WSSD (2002) had taken an important step to I[dpv&/VRM and Water
Efficiency (WE) plans by 2005, with support to ttieveloping countries. However,
this target could not be accomplished in most Asianntries due to a number of
institutional barriers related to sustainable wat@anagement, including an inefficient
supply of qualified human resources, shortage lefvemt methods and experiences in
IWRM application. Integrated capacity building etefore of overriding importance



for supporting the implementation of IWRM. Universs and research institutions
need to be better geared to educate and train gempb can successfully plan,
implement and maintain IWRM strategies under coritachanging social,

economic, environmental and political conditionkefiefore, IWRM is a fundamental
basis for providing the long-term environmental ls&g necessary for sustainable
development and the provision of water and sanitatequired to meet the UN
MDGs.

To meet these challenges, the UN Water Virtual hiegr Centre (UN-WVLC)
program is developed by the United Nations Uniwgrsi International Network on
Water, Environment and Health (UNU-INWEH) in pamst@p with the UN
Department of Economic and Social Affairs (UN-DESA)

The UN-WVLC Program

This program is designed to enhance the capacitidsveloping nations to plan and
implement sustainable national water strategidscal, sub-regional and basin levels
through IWRM practices by Distance Learning via GDMR or the Internet. This
program is especially targeted to provide trainingvater professionals who do not
have luxury of time to undertake regular graduaggree programs and cannot be
away from their routine work to contribute towaiggpacity building and sustainable
development.

The UN-WVLC is designed to function as a seriebrided Regional Centers, each of
which is responsible for customization of coursasthat region and delivery of the
program through CD-ROMs or over the Internet (Grateal.,2005). At present five
Regional Centers located at the Asian Institutdedhnology in Bangkok, Thailand,
the University of Ghana, Ghana, University of NhiroKenya, University of the
South Pacific in Fiji, and University of New Brungk in Canada are in operation.
Other regional centers for South America, Centralefica, South Asia and other
regions are presently being investigated. CurreML®@ Regional Centers can be
accessed dittp://wvlc.uwaterloo.ca/.

The core contents of the WVLC courses were developg UNU-INWEH in
consultation with a large number of professionaiswah from universities, private
industries and government sectors, working in weridisciplines, with a common
interest and experience in water resources manageinoen across the world. The
complete program consists of 10 courses, each aftmik equivalent to 25 hour of
lectures normally given over a period of about 8&k#e The program curriculum
offers a broad-based coverage of the principles @adtices of IWRM, providing
students with core knowledge on natural sciencegineering, health, governance,
public administration, social sciences, economiespurces conservation, strategic
planning as well as aspects of program/project gamant. Table 2 lists the program
courses and their scope. The courses are all cirtdrhy regional centers by adding
local examples or case studies while retainingofihe core content, which brings
everyone around the world to use the same ternggalo IWRM. The idea is to train
the professionals in IWRM and also build the catyaaf local institutes in the South



to deliver the programs.
diploma.

At the end of all 10 cearstudents are awarded a UNU

Table 2: IWRM curriculum for the WVLC program

No. Course

Description

1 An Introduction to
IWRM

2  Water Transfer

3 The Terrestrial
Ecosystem and
The Impacts of

Introduction to the fundamental concepts, techrsgund
knowledge required to understand and manage water
resources in an integrated manner.

Understanding of the hydrologicgtle, processes and
measurements; the factors affecting movement ahavier
in terrestrial, riparian and lacustrine environnsersurface
and groundwater environments; the watershed cos et
the impacts of weather and climate.

Introduction to fundamental ecological concepts, ritle of
natural environment in the hydrologic cycle; thé&efs of
changes in land use on water processes; the impécts

Land Use Changeswater on land; tools of watershed analysis; aspefctand

4  The Aquatic
Ecosystem

5 Aquatic
Ecosystem Health
and Impact
Assessment

6 Water Use

7 Wastewater

8 Governance and

use planning, control and conservation.

Provide a basic understanding of the physical, otem
biological and ecological aspects of streams, siviakes,
wetlands, estuaries and groundwater systems

Builds directly on knowledge gained in the previa@osirse
on “The Aquatic Ecosystem” to examine the impadts o
anthropogenic activities on the aquatic environnaam the
methods of measuring those impacts.

Examines the various direct anthropogeses of water
and the many impacts of such uses. In additios, dburse
examines human consumption of water and aspects of
public water supply and health.

Examines in detail the problems negulirom point and
non-point discharges; waste treatment processest be
management practices, monitoring and assessment
approaches and urban versus rural environments.

Introduces the concepts and practices of commurased

Community Based water resources management, domestic and intenahtio

Approaches

9 Organizational
Infrastructure and
Management

10 Applying IWRM

governance, community involvement and gender issues

Examines the issues, concerns and the various agpe

to finance, budget, infrastructure, managementpaching

as well as public health administration and project
management

Customized case studies, practigdlistrations of the
concepts and procedures of IWRM through projectkwor




No. Course Description

and investigative techniques for students to agbessown
IWRM needs, conducted in tutorial format

Source: Mayfield et al., 2003

Learning Platform

StudySpace™ learning environment software is adoaseit has the ability to deliver
the courses on CD ROM, over the Internet or throughted versions. This software
was initially developed at the University of Watey] Ontario, Canada by the
Computer Systems Group and was significantly meditand tailored for use in the
WVLC. It provides familiar environment to view thepics within a given lecture.
Each topic consists of a series of pairs of “coticapd “discussion” pages. Each of
these sets of concept and discussion pages are litieed and the order of
presentation specified in an XML course structuleethat simply lists the pages and
determines whether they are included in the ovematiu for the course. Detail of this
software is presented in Mayfield et al. (2003)sleffective and friendly tool for e-
learning environment from the student’s and ingbtis views as given in Table 3.
Another important feature of the software is thatirses can be ‘customized’ based
on the regional requirement.

Table 3: Summary of students’ and instructors’ views for WM¢LC courses

Students’ View
Layout of course is essentially linear but with fudvigation facilities
Courses are designed to replicate the “Slide” plissussion method of lecture
presentation
All facilities of the web server plus browser comdgion are available in a
StudySpac®" course (hyperlinks and internal or external URIlisiages,
animations, interactive exercises, video, sounagq@ams, etc)
Students can track progress and submit their psegoea central server
The software allows students to make notes onitleeasd also highlight similar
to what is traditionally done on a printed mat#l.notes, highlighting progress
through course and “level of understanding” areeston the computer or server
if working directly over the internet

Instructors’ view
Installation routines are standardized
Pages stored as concept and discussion pages direetories
Easy entry of material either by direct entry out‘@nd paste” into an HTML
editor
Layout of the course and its structure is deterthingy a separate
“course_structure.xml” file that can be editedaflect a newer layout
Pages can be added or removed by simply editisgcthurse structure file
No computer programming is required to customizedburse

Source: Mayfield et al. (2003)




UN-WVLC at the Asian Institute of Technology

The Asian Institute of Technology (www.ait.ac.testablished in 1959, promotes
technological change and sustainable developmeheiAsian-Pacific region through
higher education, research and outreach. AIT hasorbe a leading regional
postgraduate institution and is actively working thwinational governments,
development agencies, universities, research utistits, and public/private
organizations around the world in the promotion te€hnological change and
sustainable development in the Asian region throbigiher education, professional
training, research and outreach. Its mission isdéwelop highly qualified and
committed professionals who play leading roles Ime tregion's sustainable
development and its integration into the globalnecoy. AlT's academic programs
are conducted at the Doctoral, Master’'s, Diplomd @ertificate levels through its
three professional Schools: School of Engineerimg) Bechnology (SET), School of
Environment, Resources and Development (SERD), @coldool of Management
(SOM).

The Water Engineering and Management (WEM) prograrder the School of
Engineering and Technology imparts education aaiditrg toward an understanding
of the complexity of water use and water resoursasagement problems. It offers a
balanced curriculum, which covers both the engingeand management aspects of
water resources development. Water EngineeringMarmtagement covers five major
areas- Agricultural Water, Coastal Water, Urban &WatWater Resources, and
Extreme Events and Risk Management.

WVLC Regional Centre (WVLC-RC) was establishedret Water Engineering and
Management (WEM) program in January 2005 in collabon with UNU-INWEH
with support from UN-DESA to enhance capacitiesnid-level water professionals
in IWRM methods and practices for environmentaltauasbility through innovative
and cost-effective e-learning methods in the reg@umrently, the regional centre at
AIT is responsible for capacity building in Soutlsia and Southeast Asia. A Steering
Committee (SC) consisting of a coordinator and fi@eulty members oversees the
overall administration and management of the WVAQ,. For day to day operations
the coordinator is assisted by a program assoaratea secretary.

The uniqueness of the WVLC program at AIT is theveey mode, which consists of
both face-to-face and distance-based learning. Seolirand Course 10 are offered
face-to-face at AIT over a period of 2 weeks eabllerthe other courses (Course 2 to
Course 9) are internet-based as well as CD-ROM amstgh Each course has an
assigned instructor and each course is coverednvatplanned schedule of about 6 to
7 weeks with a break of one week between the twoses.

To enhance the contents and materials of the WVbGrses, the courses are
‘customized’ to include examples and case studresnfAsian region whilst
maintaining the content of the core curriculum. Tssigned faculty members are
responsible for customizing the courses and to tepdlae students with latest
developments in IWRM practices. The course are avgal and customized on a
regular basis.



During the delivery of Course 1, participants an&rdduced to the concepts and
practices of IWRM and are also introduced to ottmrrses (Courses 2 to 10). Course
10 is a practical course where participants arelired to work on a project. The
implementation of Course 10 starts when the Cofiisegiven. Participants are asked
to submit two topics of their choice and relatedtheir work for the project.
Participants develop the project proposal, collnd analyze data and information
and prepare a draft report before coming to AlTtleo weeks. During the 2-weeks
they discuss the project with the assigned suparvigesent the draft report to an
evaluation committee consisting of 3 faculty menshend improve the report based
on comments and suggestion; and at the end thegauéred to make a presentation
of the improved project. Upon successful completodrthe entire program of 10
courses, the participants are awarded with a UNpJda in IWRM. The tuition fee
of the whole program is US$5,000 (US$500 per cquegelusive of expenses related
to international travel to Thailand and accommamatand living expenses for
attending Course 1 and Course 10 at AlIT.

Program Implementation

A website “http://www.set.ait.ac.th/courses/wvicontaining all the information
regarding WVLC-RC, AIT was developed. The prograsmnadvertised by sending
WVLC brochure and information to target audiencet@v professionals) through
various pertinent email groups, individual emadsdlevant and interested parties and
posting the announcement on several websites imgudlT and UNU-INWEH.
Apart from this, the members of the steering corewit(SC) carry with them the
brochure when on travel in the region for meetiagd for attending workshops and
conferences.

Selection of the students to the program is tadydte have representation of
maximum number of countries of the region as wsllagproper balance of gender
with due regard to the following criteria set by WGS-AIT that a prospective

applicant:

« Holds a bachelor’'s degree of four years or equntatewater related field
» Currently employed in water sector (preferably gawgent sector)

» Has 3 years of relevant work experience in watetose

» Is a Citizen/resident of a country in the Asia-Faciegion

» Has English proficiency in reading, speaking andimg

» Has computer literacy and accessibility

* Is nominated by his/her employer

« Preferably less than 40 years of age

e Has good health

In order to evaluate the performance of the stidamd to keep record of their
understanding of the course contents, the coustaugtors provide the students with
a set of practice questions. Students are encaditagdiscuss among themselves and
also with the course instructors. They were ald@®@go send queries related to the
course topics for clarification or further discussito the respective instructors.



Instructors responded to the queries and concetine &t week with replies sent to all
the participants for their benefit. The mid-quiz@nducted about 3-4 weeks after the
beginning of each course. Likewise, students amuired to take the final
examination at the end of each course. For the amnd-final examinations, students
were allowed 3 days to submit their answers/reggois the course instructor as an
email attachment. Performance of the studentsectléd the understanding of the
subject matter for courses is evaluated based @in tbsponse to the quizzes, mid-
and final examinations.

The program has successfully completed two colwdrssudents and the third cohort
has just begun the program and completed Course 110April 2008. The pilot
cohort was financially supported by UNU-INWEH ando#al of 60 applications: 25
from Southeast Asia, 20 from South Asia and 15iegpbns from other countries,
mainly from the Middle East (Iraq and Palestineyeweceived. The pilot offering of
the program started with 13 students from 9 coestacross South and Southeast
Asia and 11 participants successfully completediiiigoma in December 2006. For
the second cohort, a total of 17 applications,astitt reduction from the first cohort,
were received. The second cohort started in Seme®@@06 with six participants
from five countries and concluded in February 20B8e out of six students were
sponsored by UNEP Collaborating Centre on Water EEmdronment (UCC-Water)
in Denmark. For the third which began on 31 MarfB&, a total of 20 applications
were received and seven participants from seventdes joined the program. Table
4 presents the profile of the WVLC participantstlimee cohorts. For Cohort 3, the
information provided is based on the students &dol

Table 4 Profile of WVLC Participants at AIT

Characteristic Cohort 1 Cohort 2 Cohort 3
(Sep '05 - Dec '06) (Sep ‘06 - Feb ‘08) (Mar ‘08 — Jul '09)
No. of 60 (25 SEA*, 20 17 (10 SEA*, 3 20 (6 SEA*, 11 SA**,
applications SA** 15 other SA** 4 other 3 other countries)
received countries) countries)
No. enrolled 13 (8 SEA*, 5 6 (5 SEA*and 1 7(3 SEA*, 3 SA**, 1
SA**) Japan) Japan)

No. graduated 11 (7 SEA*, 4 SA) 5 (5 SEAY¥)

Gender of Male (8), Female Male (2), Female (3) Male (3), Female (4)
graduates (3)

Educational Engineering (10), Engineering (2), Engineering (3),

background of Environmental Environmental Environmental Science

graduates Science (1) Science and and Management (2),
Technology (2), Agricultural and

Basic Science (1) Resources Economics
(1), Japanese Literature

(1)

Participating  Indonesia (2), Lao Cambodia (1), Indonesia (1),
countries of PDR (1), Indonesia (1), Lao  Philippines (1),



Characteristic Cohort 1 Cohort 2 Cohort 3
(Sep'05 - Dec’06)  (Sep ‘06 - Feb ‘08) (Mar ‘08 — Jul '09)

graduates Philippines (1), PDR (1), Vietnam (2) Thailand (1), India (1),
Thailand (2), Nepal (1), Sri Lanka
Vietnam (1), (1), Japan (1)

Bangladesh (1),
India (1), Pakistan
(1), Sri Lanka (1)

Source of UN-Development UCC-Water, UNU-INWEH (3), AIT

funding account through  Denmark (5), Self-  (3), Self-support (1)
UNU-INWEH (13) support (1)

Sector of Government (7), Government (4), NGO (4), Academia (3)

society of Academia (4) Academia (1)

graduates

*SEA: Southeast Asia; **SA: South Asia.

Table 4 indicates that the program could attractgmsionals with different academic
background as well as sectors (government, NGQOsaterand Academia) of the
society. It is interesting to note that most of gagticipants are sponsored, except one
student in each second and third cohort from Japas self-support. The Centre
received a large number of emails showing intarette program, however, most of
them queried for financial support.

Feedback from Students

At the end of the program, a questionnaire surgegonducted to get the feedback
from students on program to assess the effectigenéscourses and for further

improvement of the program. The questionnaire couwle opinion/feedback of

students on the entire program, course contentlySpace™ software. Feedback
received from the participants of Cohort 1 and GbRos summarized as:

* A combination of face-to-face and distance-basathlag is liked by students and
found to be an effective way of delivering the piaog.

» Teaching/learning materials are quite conveniedteasy to carry.

» Students found the program useful and informatiseperience gained through
this program helped them to improve their knowledgel skills necessary to
understand and apply IWRM concepts and principles planning and
implementation of water resources management pmogrand projects in their
respective countries.

* Knowledge gained through this program is very uskfuthe professional work
they are involved in.

* There is need to add more topics related to waterallocation, ecological river
corridor, flow regime and water resources modeling.

e Afield visit to a successful IWRM project is sugted as part of the program.



Lessons Learned, Issues and Constraints

During the initial implementation of the programonge issues and constraints
originate for the sustainability of the programes$h are summarized as:

Some participants encounter difficulties in follogi fixed course schedules
because of field work in remote areas of their ¢oes and professional trips
abroad. This requires more flexibility in the pragr offering which is currently
not feasible due to small group size of students.

There is a lack of communication/interaction witle tourse instructor except for
some clarifications related to quizzes and mid- tamal exams. There is a lack of
personal opinion/reflections on exam questions. tMdshe time, student copy
and paste answers from the easily available Intesm@&ces or CD materials.

There is a strong interest and enthusiasm amonervaad related professionals
towards the program. There however remains a ldckommitment by the
governments and other stakeholders in preparinig steff for adopting IWRM
for sustainable development. The government agenni€South and Southeast
Asian countries have not sponsored their own tteiif for training on IWRM for
this e-learning program.

There is need to explore possibilities of donowing through rigorous marketing
and promotional activities to increase visibility the program in the region.
Attempts are required to develop a mechanism fdong term self-sustained
funding for the program.

Workload, duration and the cost of the program iregio be revisited. Moreover,

the Diploma awarded at the end of the program isicered to be of less value in
several Asian countries, especially for career mtions in the government sector
and hence prospective participants would opt fdegree program.

A careful proper consideration to the above idediissues and constraints can help
improving the program offering at WVLC-AIT for thiegion as well as for education
and training in IWRM of water professionals in atparts of the world.

Conclusions

Water in the Asian countries is under threat fromrexploitation due to increase in
population, industrialization, natural disastersl @timatic extremes. To achieve the
MDGs, there is a need to develop and implement IWpldhs at local, basin, and
regional scale for sustainable development of #gion by providing training to
water professionals. The on-going UN-WVLC e-leaghypmogram on IWRM is a very
useful and effective tool to enhance capacitiemmf-level water professionals who
have sectoral knowledge and need to be traineddre rmtegrated approaches to
water resources management. Based on the studwmatisiation, the approach of a
combination of face-to-face and distance learnisgduin implementing the program
at AIT is effective, however it adds to the costlué program. There is a need for a
dialogue with the government agencies and NGOs asgess their needs in IWRM
training and modify the program or program offeriagcordingly to make it
sustainable. Unless the government agencies arénced, the continuity of the



program is a major concern without financial supgem international and regional
funding agencies and donors, especially in devefppountries in Asia.
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