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Foreword

Water does not belong to any single scientific discipline or a particular human development sector. On the 
contrary, they are tiny parts of Water just like any other biological organism of plant and animal kingdoms. 
Our persistent efforts to put humans as the sole owners or (in politically correct word) custodians of earth 
and its resources has brought us to this brink of possible climate-crisis induced extinction if we trust all 
the data that is made available to us on a daily basis by the unbiased thermal and other scientific sensors 
and probes. The uncountable narratives painted around these data religiously never miss the disciplinary 
bias of narrators whose profits, political career, professional (in)security, luxurious life, pay, perks, brazen 
consumption habits and privileges entirely depend on the line that they toe. There might be exceptions, 
but they lack a critical mass as of now. We have become so used to project each molecule of our insecurity 
on the biological and non-biological entities around us. And, when it is not enough to feel resource-secure 
even after all this, we turn against each other in our quest for holding on to that last straw in the water to 
avoid drowning. Though it sounds like a lot of criticism of our past approaches, but many experts have 
observed the same and expressed the sentiment in other mild words.

Another big question staring at us is – Is the interaction among Climate Change, Water and Agriculture a 
Zero-Sum Game? 

Agriculture, I believe, is the sector that will bear the brunt of these clearly visible changes in our environment. 
While climate change has been discussed in scientific circles for quite a long time, it is only now getting 
mentioned in our daily conversations, because of the fear of tangible consequences. Inter-connectedness 
of issues, though much neglected, needs critical attention in water policymaking, technology development, 
water governance, and even in our day-to-day living and water use. Many parts of the world are facing Day 
Zero type phenomenon more frequently and that needs to be addressed by all of us. 

In the above backdrop, ICID’s triennial World Irrigation Fora (WIF) are the major events in the field of 
Agricultural Water Management (AWM) where the experts from irrigation, drainage, flood management, 
agronomy and allied disciplines deliberate on issues that arise out of new experiences and look at future 
challenges. The main theme of the recently held WIF3 was development for water, food and nutrition in a 
competitive environment with three appropriately designed sub-themes. 

The most important question we need to ask today is – Are 
we looking at the right big picture to continue to sustain 
humans on earth in a distant future
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With over 1500 delegates from more than 60 countries, the WIF3 at Bali, Indonesia broke all previous 
records of ICID events in terms of participation. I must thank all the National Committees (NCs), Chairs, 
Co-Chairs, Direct Members of ICID, and the teams in Indonesia NC (INACID) and ICID Central Office that 
worked behind the scene to ensure the success of WIF3 and its side events by ICID’s international partners. 
We have drawn considerable appreciation and positive feedback from the delegates of WIF3. We were 
also happy to receive 6 Ministers and several senior officers from various countries who participated in 
High Level Advisory Group deliberations and issued a statement highlighting the needs of water sector 
globally. The 70th International Executive Committee (IEC) meetings were equally impressive with active 
participation of all our members, partners and other diverse stakeholders. We honoured Prof Dr Chandra 
A. Madramootoo from Canada with the World Irrigation and Drainage prize. I would like to take this 
opportunity to congratulate all the winners. One of the highlights of the WIF3 was the reaffirmation of the 
support of the Ministers and senior officials to the High Level Advisory Group (HLAG) on “Partnerships for 
Agriculture Water Management”, which is established as an action-oriented, multi-stakeholder partnership 
with a view to facilitate improving agriculture water productivity and support member countries in achieving 
the SDG targets. The urgent need for advocacy for enhanced investment, means of sharing experiences, 
exchange of best practices, and transfer of technologies arises from the imperatives for higher investments 
to ensure food and water security at national level. The International Steering Committee (ISC) and the 
International Technical Advisory Committee (ITAC) were instrumental in strategically and technically 
guiding the successful organization of the Forum. It was heartening to see the various stakeholders such 
as Irrigation Managers, Government Officials, International Partner Organisations, Academia, Farmers and 
Youth, who all enthusiastically participated and benefitted from the Forum. In particular, I was pleased to 
see the active participation of the Farmers, Women and Young Professionals, made possible through our 
collective commitment and efforts. The tremendous contributions of the colleagues from INACID, Senior 
decision-makers from relevant Indonesian ministries and ICID’s international partner organizations enriched 
the deliberations, technical discussions and related events. 

ICID events have become live international platforms for face-to-face interactions, networking, joint 
declarations and knowledge exchange through presentations, papers and exhibitions, and social activities 
as well. I look forward to your kind cooperation in continuing our efforts to solve the water issues in general 
and in particular to agriculture sector.

Felix Reinders
President, ICID
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Preface

ICID’s World Irrigation Forum 3 (WIF3) at Bali, Indonesia was a huge success! With a flawless technical 
organization and excellent logistical arrangements for more than 1500 delegates from more than 60 
countries, WIF3 surpassed all previous records of ICID events. We are thankful to the NC of Indonesia 
and ICID Central Office together with all the member NCs, Chairs, Co-Chairs, Direct Members of ICID that 
worked really hard to successfully conclude the WIF3 and its side events by ICID’s international partners. We 
are delighted after receiving numerous positive feedbacks from the delegates, partners, and presenters at 
WIF3.

The WIF3 with the Main Theme: Development for water, food and nutrition security in a competitive 
environment was organized by ICID in cooperation with the host Indonesian National Committee on 
Irrigation and Drainage (INACID) and the partners including Food and Agriculture Organization of the 
United Nations (FAO), Asian Development Bank (ADB), World Bank, International Water Management 
Institute (IWMI), UNU-FLORES, among others. Three sub-themes were covered under the Main Theme: 
Sub-theme 1 – Enabling policy environment for water, food and energy; Sub-theme 2 – Role of civil society 
and NGOs with focus on farmers and extension facilities; and Sub-theme 3 – Improving agricultural water 
productivity with a focus on rural transformation.

Keynote presentations and technical sessions were rich sources of knowledge sharing. So were the 
ministerial deliberations, farmers’ round-table meeting, young professionals’ training sessions, technical 
tours, exhibitions and cultural performances by local artists. I must say that WIF3 has raised the bar for all 
our upcoming events— particularly for the ICID Congress 2020 to be held in Sydney, Australia. The logistics 
and arrangements at the Bali airport upon arrival, delegate transportation to the event venue next to the 
sea, coffee/tea breaks, lunches and dinners were simply flawless. I am sure the delegates must have returned 
home carrying with them very fond memories of the weeklong Bali events and will continue to cherish them 
for a long time to come. We must appreciate the hard work of several months by our INACID colleagues 
in close collaboration with the ICID Central Office who prepared the ground for this grand event. A special 
word of thanks goes out to the member NCs and Asian Development Bank that brought in delegates in 
large numbers.

A meeting of the High-Level Advisory Group (HLAG) was held at the WIF3 for deliberations on policies 
related to Agriculture Water Management with a view to putting an end to rural poverty. It is no secret 
that efficient water management in agriculture is key to poverty alleviation. Therefore, political will is of 
paramount importance in formulating and implementing policies related to agricultural water management. 
This calls for constant interactions at the political, bureaucratic and official levels so that there could be regular 
exchange of ideas, concerns, and networking to garner partnerships with the idea of achieving common 
goals and promoting prosperous rural societies. The HLAG meeting was directed at bringing policy planners 
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and high-level national representatives to share their ideas for improvement in policies and initiatives. 
This also provided an opportunity for exchanging their experiences with regard to the implementation of 
policies concerning irrigation and water management at national levels. The HLAG meeting considered 
crucial issues like (i) enabling policy environment for water, food, and energy; (ii) role of civil society and 
NGOs with focus on farmers and extension facilities; and (iii) improving agricultural water productivity with 
a focus on rural transformation. The HLAG meeting was attended by ministers from Indonesia (Minister 
of Public Works and Housing— Dr. Ir. M. Basuki Hadimuljono), Egypt (Minister of Water Resources and 
Irrigation—Mohammed Abdelaty Sayed Khalil); Malaysia (Minister of Agriculture— YB Dato Salahuddin bin 
Ayub), Nepal (Minister of Energy, Water Resources and Irrigation—Barshaman Pun); Sri Lanka (Minister of 
Agriculture, Rural Economic Affairs, Livestock Development, Irrigation, and Fisheries & Aquatic Resources 
Development – Mr. Pelisge Harrison), Uzbeksitan (Honorable Minister of Water Resources of the Republic 
of Uzbekistan- L.Kh. Muhammadnazarov) and China (Ministry of Water Resources – Tian Xue Bin), Senior 
Officials from a number of countries, ICID President Eng. Felix B Reinders and myself. International partners 
such as Asian Development Bank, Food and Agriculture Organization, Islamic Development Bank, the World 
Bank, World Water Council, and International Water Management Institute among others made insightful 
presentations in various sessions, special events, and Young Professionals’ training programs.

Last but not the least, I would like to express my special appreciation to the ICID Central Office editorial 
team and the technical staff, particularly Mr. Keshav Dev Tanwar for the publication layout work and liaison 
with the printers, for their dedication in bringing this publication to you on time. My special thanks are also 
due to Mr. Vincent Van Ross and Ms. Shreshta Sharma, ICID Consultants, for their extraordinary efforts in 
compiling the initial drafts of the manuscript.

We all are now looking forward to the 71st IEC Meeting and 5th African Regional Conference, December 
2020 (tentative); and 24th ICID Congress, 72nd IEC and International Conference in Sydney, Australia, 2021. 
I would like to assure you that Moroccan National Committee (ANAFIDE), Irrigation Australia (IACID), and 
ICID Central Office are putting their best efforts to make your participation a fruitful one and professionally 
enriching.

Ashwin B. Pandya
Secretary General, ICID
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Reminiscence

Welcome to Indonesia! We are indeed honored to host you all from different parts of the world for the 
WIF3. We have given our best to make the logistics and other arrangements for your comfortable, fruitful 
and productive stay. We also welcome the accompanied guests and have made sure their stay is equally 
enjoyable through various cultural events and excursions. Please do let us know if any assistance is required. 
My INACID officers and staff would take care of it.

WIF3, the third in the series of World Irrigation Forums, is now a 6-year old child and I must say it is doing 
wonderfully well both physically and technically. We very much appreciate all of you for your unwavering 
support over the years as the Forum becomes a mature platform to discuss and solve the global water-
crisis. Land, water and air exist in a symbiotic state and so do the various sectors of economy and the 
diverse stakeholders - including governments, NGO’s, private sector, international organizations and human 
populations at large. This very diversity of issues and people require a one large umbrella which the Forum 
provides. This holistic approach will potentially lead to sustainable solutions for the humankind. We just 
need to be persistent in our common quest of climate-resilient life on earth, not only for humans, but also 
plant and animal kingdoms as we all share the same resources and very much depend on each other for 
survival - let us not leave anyone behind in every sense of the word.

A buffet of technical sessions by ICID working groups, special sessions by international organizations, 
industry exhibitions, thematic paper presentations, and keynote speeches have been planned by us all, 
so let’s make it a great success. We are pleased by the large number of registrations and it indicates the 
acuteness of the challenges that we all have to deal in future.

With this I would once again like to welcome you all to this great country of ours. We will make sure this 
would be a memorable event for all of us! 

Let the WIF3 begin!

Dr. Ir. Basuki Hadimoeljono

Minister of Public Works and Public Housing, Indonesia  
Vice President Honoraire ICID 
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Executive Summary

Recognizing the importance of sustainable agricultural water management and to bring it to the forefront, 
starting from 2013, the International Commission on Irrigation and Drainage (ICID) has been triennially 
organizing the World Irrigation Forum (WIF). The Forum aims to bring together the stakeholders under one 
roof, including policymakers, experts, researchers, non-governmental organizations and farmers, among 
others. It provides a platform for the world irrigation and drainage community and interested development 
professionals to find solutions to problems plaguing agricultural water management, in time of depleting 
freshwater resources as a result of global warming and climate change and the rapidly changing 
demographics and dietary habits.

The Third World Irrigation Forum (WIF3) on the Main Theme: Development for water, food and nutrition 
security in a competitive environment, was organized by ICID in cooperation with the host Indonesian National 
Committee on Irrigation and Drainage (INACID) and the partners Food and Agriculture Organization of 
the United Nations (FAO), Asian Development Bank (ADB), World Bank, International Water Management 
Institute (IWMI), UNU-FLORES, and others. Three sub-themes were covered under the Main Theme: Sub-
theme 1. Enabling policy environment for water, food, and energy; Sub-theme 2. Role of civil society and 
NGOs with focus on farmers and extension facilities; Sub-theme 3. Improving agricultural water productivity 
with a focus on rural transformation. In addition, there was a meeting of the High-Level Working Group 
(HLAG) consisting of Ministers and Senior Officers from Member and Non-Member countries, Farmers’ 

The Forum aims to bring together the stakeholders under 
one roof, including policymakers, experts, researchers, non-
governmental organizations and farmers, among others.

01
CHAPTER
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Roundtable, Youth engagement, 6 Workshops, 15 Supporting Events, Exhibition, Technical Tours, and Social 
Programmes. These events included: Key-note speeches, Paper, and short-communication presentations 
during the sessions, Technical papers presented as posters, and displays.

In total, more than 1500 participants from 60 countries, including ministers and vice-ministers from 9 
countries and heads, or representatives of 10 International Organizations attended the Forum, based on this 
the following statements were formulated and supported by the participants at the concluding session of 
the Forum.

Main Recommendations
The focus of WIF3 was to address global food security, poverty alleviation and environment protection, 
through sustaining economically and socially viable irrigation and drainage development and 
management. Hence, there is a need to:

 ¾ recognize that the world is facing rapid population growth and urbanization, changes in land 
use, climate, and diets, increasing droughts and floods, environmental degradation, etc.;

 ¾ reaffirm that sustainable development and management of agricultural water is a priority issue 
for achieving food security and poverty alleviation;

 ¾ recognize the need to achieve water and food security. To this end, it is vital to course-correct 
and increase water productivity by improving agricultural water management at all levels, in 
particular with respect to the specific challenges facing least developed and emerging countries, 
in meeting the sustainable development goals (SDG) and maintaining rural development.

During the course of the forum, the participants, which included some of the world-renowned experts, 
shared their views on the following:

 ¾ need to encourage the adoption of land and water policies that provide an effective 
environment for sustaining water resources, delivering of appropriate services and adopting 
smart and sustainable strategies for resilient agriculture including incentives for sustainable 
agricultural water use; 

 ¾ support the implementation of integrated water resources management (IWRM) at the levels 
of the river basin, irrigation and drainage schemes and on-farm through (international) 
cooperation to achieve sustainable water management;

 ¾ contributing to the building of new infrastructure as well as maintaining, strengthening and 
improving existing infrastructure for multiple purposes, including water storage, irrigation and 
drainage, application of water-saving and information technologies, rural water supply, energy 
production, environmental water use, and disaster prevention, that are economically sound, 
environmentally sustainable and socially acceptable and equitable;

 ¾ endeavour to improve water productivity for agriculture by clarifying roles and responsibilities 
in irrigation and drainage system operation and maintenance, where applicable reforming of 
irrigation and drainage management institutions, improved agricultural water service delivery 
provision to farmers and encouraging the engagement of private sector and civil society 
organisations;

 ¾ intend to support farmers in improving their individual irrigated and rainfed agriculture to 
increase crop productivity and conserve water with a view to achieve sustainable production of 
sufficient food for the rapidly increasing urban population;
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 ¾ promoting increased and effective use of financial resources, including encouraging 
international financing institutions, development partners and governments to enhance 
support for agricultural water management;

 ¾ supporting increased collection, use and dissemination of data to improve the performance 
of the sector and support of evidence-based policymaking to encourage scientific research, 
education, development and adoption of innovations in practice;

 ¾ contribute to the creation of an environment in which the younger generation and women 
are encouraged and capable to engage in agriculture and to empower young professionals 
to contribute with new skills to agricultural water management. This will include strengthening, 
training, and education for young professionals.

These general statements are based on the outcome of the various sessions. The participants thanked 
the organizers and the donors for preparing, hosting and supporting this interesting and important 
event.

Sub-themes and Topics

Under Sub-theme 1. Enabling policy environment for water, food and energy 122 papers were accepted. 
Water, food, and energy (WFE) are three separate policy areas that interact in unpredictable ways, requiring 
different approaches to their differing challenges. The traditional approach to WFE planning often occurs in 
isolation, without meaningful consideration of interactions between water, food, and energy. The challenges 
are far more complex than simply producing more food or energy because of increasing resource 
constraints, the interconnectivity of these resources, and the levels of stress imposed on the environment and 
ecosystems. Policymakers need to determine how to achieve a balance between using water resources to 
meet growing and competing demands of WFE security, while meeting a nation’s development aspirations, 
ensuring the integrity of ecosystems, and tackling the challenges of climate change and increased variability. 
This nexus approach to policymaking encourages one sector’s decisions to account for its effects on the 
other sectors. This approach involves tools that can be used to assess a broader set of possible solutions 
than the traditional approach.

Under Sub-theme 2. Role of civil society and NGOs with a focus on farmers and extension facilities 23 
papers were accepted. As public services have declined or were already weak, and even did not exist in 
some fragile States, the challenges facing the farmers to grow more food from limited natural resources 
are enormous. They continue to face a common set of challenges around water security-economic water 
scarcity, under-investment in infrastructure, and weak organizations. Common challenges can bring people 
together to collectively resolve problems and take responsibility for their livelihood. As water resources 
management shifts from Water government to Water Governance, Civil Society Organizations (CSO) are 
closing the gaps left by inadequate formal State services. Community-based Organizations (CBO) and 
Farmer-based Organizations (FBO) are the forms of CSOs that work especially within and for the benefit of 
their own organizations. When state institutions are weak or do not exist, NGOs are often the only sources 
of basic services to poor communities. They support farmer groups and have two main roles: service 
delivery and advocacy.

International Organizations in the water sector, rely on public and private sector organizations in member 
countries to provide effective two-way communication that ensures that the needs of the public are made 
known to the government and vice-versa. They encourage the public, as water users and taxpayers, to 
actively participate in planning and managing water services. Strong formal and informal institutions 
and human resources underpin good water governance. However, in the least developed and emerging 
countries, particularly across sub-Saharan Africa and South and South-eastern Asia, there is in many cases a 
lack of capacity, which is constraining the development and management of water resources.
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Under Sub-theme 3. Improving agricultural water productivity with a focus on rural transformation 48 
papers were accepted. The world has changed. Natural resources are under considerable stress, as human 
activities directly affect more than two-thirds of the global ice-free land and water. Climate change and 
ocean warming, increasing water scarcity and land degradation, loss of biodiversity and other environmental 
threats, all in all, greatly menace our future ability to feed the world population. At the same time, the global 
food system is close to a point break. Global population growth and changes in per capita consumption 
of food, feed, fibre, timber, and energy have caused unprecedented rates of land and freshwater use, with 
agriculture currently accounting for about 70% of global fresh-water use. By 2050 another 2 billion or more 
people will need to be fed, whereas per capita food consumption is rapidly rising as people can afford to 
buy more food, with increasing consumption of meat and other protein-rich food, which require higher and 
higher consumption of water resources to be produced.

So, moving forward, water productivity has to be increased, while endeavouring for innovation. Without 
innovation, there can be no food security for mankind. Improvements in the productivity of water for food 
production and processing constitute one of the most important pathways to eradicate extreme poverty. 
The experience of many developed and emerging countries demonstrates that a well-developed agriculture 
sector can support prosperous rural areas and high living standards. However, in order to achieve this 
goal, we have to conceive and strive for an unprecedentedly known process of rural transformation: young 
people would have to find adequate potential for growth and prosperity to stay in rural systems based 
on communities and thrive on agriculture. It is only because of their freshness, curiosity, and openness 
of mind that innovation can be brought successfully at the disposal of rural populations. Today there is 
a huge amount of information and communication technology (ICT) available in agriculture. However, 
proper conditions to fully displace the power of all these innovations require the presence of young 
actors. Moreover, it is their active role that can optimize the value of water through integrated farming 
and smart, market-driven agriculture, enhancing the value chain of irrigation water to promote social and 
economic community transformation (i.e. multifunctional use of irrigation water). Of course, in order to do 
so, though, they need to find attractive conditions of life, to stay in and live on agriculture. This is what every 
National Government would have to be committed to. New resources for their training, effective transfer 
of knowledge from research to the field, innovative financial schemes for their economic sustainability, 
simple procedures for easy access to credit, effective solidarity funds to restore them in case of extreme 
climatic events, are all part of the same strategy a Government needs to be conceiving and developing, if 
introduction of innovation and, thus, increased productivity of water resources in agriculture are really to be 
taken into account.

Ministerial Conclave, Farmers’ Roundtable and Young Professionals’ 
Participation

In the meeting of the High-Level Working Group (HLAG), chaired by HE Basuki Hadimuljono, Minister 
of Public works and Housing of Indonesia, and attended by six ministers and several senior officials from 
member and non-member countries as well representatives of international partners, the following was 
agreed upon.

ICID provides a unique multi-stakeholder platform for sharing and learning by engaging in issues of interest 
at the global level. The Forum stimulates and promotes multidisciplinary discussions towards sustainable 
solutions for water management in agriculture through exchange of latest irrigation and drainage policies, 
practices, innovations, and technologies, exploring and formulating concrete inter-disciplinary proposals, 
development of liaison/collaboration among various national and international institutions, organizations 
and private sector working for agricultural water management, and advocacy for political commitments. The 
HLAG meeting was an effective attempt to bring the policy planners and high-level national representatives 
together to share their thoughts and ideas towards improvements in policies, initiatives and implementation 
experiences at the national level which concern irrigation and water management under various constraints. 
The importance of efficient irrigation and water management as a foundation stone for poverty alleviation 
hardly needs any emphasis. The interactions at the highest political and official level have the potential of 
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exchanging the concerns and networking to bring together partnerships for the implementation of the 
common goals of bringing forth a prosperous rural society.

The Farmers Round Table Meeting on Strengthening farmers groups in competitive environment for global 
food security discussed the following items: i) the usage of organic fertilizer in horticulture can give great 
impacts to the farmers in terms of production, environment control, and market; ii) good water management 
is crucial for optimizing agricultural production, consequently promoting farmers’ incomes through, among 
others, participatory operation and maintenance by the farmers; iii) marketing of agricultural products also 
plays an important role in achieving better incomes for farmers; iv) rotational scheduling of irrigation water 
at secondary level, as well as at farm level can be effective; v) in some regions of Indonesia, farmers are 
already familiar with ICT systems, which can improve water productivity; vi) the role of government, NGOs, 
universities, and market actors needs to be encouraged to have a better understanding to strengthen 
farmers. Based on these items the following recommendations were formulated: subsidy for agricultural 
input needs to be encouraged by various methods, based on the locations; facilitating ICT development to 
support farmers on production and marketing and introducing irrigation and local wisdom to have better 
environmental impacts.

There were two young professionals training workshops. The following recommendations were made: 
climate projections by agencies need to be coordinated to reduce uncertainties, adaptive measures/
technologies need to be made widely available through social media, valuation of water is context-
specific and needs to consider social, cultural and economic factors, and capacity building of youth and 
simultaneously of leaders on water technologies is considered to be important.

Technical Workshops

The following statements are the result of the 6 workshops that were conducted during the Forum for which 
in total 57 papers were accepted.

Historical water sustainability is based on the pillars of technical and political synergy, learning while doing, 
technical and financial empowered operation and maintenance, adaptability, social and structural resilience, 
appropriate laws and regulation, empowered, fair and transparent community-based management systems.

Changing rural demographics are creating new challenges in many agricultural water management 
schemes. The elements that constitute modernization need to be tailored to the specific location and 
social-economic context to address the evolving requirements of farmers and the broader economy while 
ensuring sustainable ecosystems that underpin irrigated agriculture.

Future efforts on modernization and revitalization of irrigated agriculture need to place farmers and rural 
populations at the center of the design and implementation of actions to create and sustain effective 
irrigation services. In order to achieve this, empowerment of institutional and organizational requirements 
in transferring the responsibilities and/or ownerships of irrigation and drainage systems to water users’ 
association is one of the most important aspects to ensure maintaining the success of participatory irrigation 
and drainage management, including the productivity of micro irrigation systems. 

Improvement of roles and legislation of irrigation service arrangements and extension facilities in the 
modernization of irrigation management needs to be conducted through sustainably effective institutional 
and organizational arrangements of the farmers through water users’ association and related stakeholders.

Tidal areas are facing the problem of how to balance development and conservation under rapid 
urbanization. In addition to updated professional techniques and public data, the stakeholders would have 
to strengthen the communication on knowledge and concepts. In order to reduce risk on the loss of lives 
and damage to property, establishment and operation of intelligent flood control systems by integrating 
rainfall information in river basins, river flows and simulation of potential floods is important. To avoid 
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problems such as over-pumping of groundwater causing land subsidence and seawater intrusion, as well as 
flooding, it is important that optimal management systems be constructed and operated.

More reliable information on future climate change impacts with less quantitative and qualitative 
uncertainties has to be established through innovative and integrated impact assessment, which is to be 
shared with the stakeholders, including water users.

Information technology, remote sensing, and the internet are increasingly important elements of 
modernization but are not immediately applicable in all locations. Smart water management with innovative 
information and communication technology is to be urgently developed and systematically applied, not 
only for agricultural productivity but also for the adaptation to the changing climate and mitigation of its 
possible negative impacts.

Supporting Events by ICID’s International Partners

The following statements are based on the 15 Supporting Events that took 
place during the WIF3:

There are a lot of factors involved in developing the effectiveness of agriculture systems. The intensification 
of productivity on existing agricultural lands is needed to avoid massive land conversion and additional 
ecological disturbances. For example, trends in water productivity in Africa can be improved by about 70%. 
One simple method is to identify champion farmers in a region and understand their best practices and to 
find better ways of sharing this information with other regional farmers.

There is a need to provide local or regional benchmarks of water productivity so that farmers can compare 
their performance and look for help improving their production practices to reach the set goals. Analysis of 
the social-economic conditions of farmers in a region as well as their water governance structure is needed 
when evaluating reasons for high or low water productivity.

Reducing water productivity gaps involves the optimization of soil, fertilizer, water, and crop production 
resources. Systematic mapping of agro-ecological zones based on similarities of soil, climate, and crop 
types is required to improve production systems and modelling yield and water productivity gaps. Remote 
sensing has a large potential to contribute spatial information for field-scale estimates of water productivity 
including the identification of in-season stresses. Mapping of crop types and distribution at finer scales will 
allow the effective use of remote sensing to estimate evapotranspiration, crop yield, and water productivity. 
A question is how to translate information from complex models of evapotranspiration and yield into useful 
advice and practical information for farmers?

Adequate operation and maintenance of irrigation and drainage systems are often neglected elements 
in scheme management, generally leading to a build-deteriorate-rehabilitate vicious cycle. Design-build 
operate (DBO) contracts and result based lending can focus on this item, while they may provide the 
possibility for an innovative way to better operate and maintain irrigation and drainage systems based 
on a performance-based approach. In order to achieve this, binding performance criteria will be needed. 
Result based lending would have to result in a shift of the focus towards greater sustainability of systems by 
improved operation and maintenance. 

Water Accounting Plus is a promising framework that allows users to assess the potential impacts of different 
water management strategies on agricultural and environmental services. It has the potential for scaling up 
by irrigation and drainage system managers and farmers, as well as by development agencies for taking 
considered investment decisions, monitoring and evaluation. Economic water productivity has a potential 
role to improve performance and enhance the resilience of irrigation systems when the variability of water 
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supply and scarcity is more a norm than an exception. Simple science-based on-farm irrigation scheduling 
with local information platforms has shown encouraging results and potential for its promotion to help 
improve water productivity. 

Irrigation delivery and agricultural extension services have a promising role in increasing cropping intensity 
and crop diversification. Improved information on the irrigation and drainage systems by using ICT tools in 
developing sustainable water management solutions for tackling water scarcity challenges is a way forward. 

Innovative groundwater recharge and demand management approaches offer promising contributions 
towards building resilience and adaptation to climate change. Work carried out in Africa and Asia has 
demonstrated innovative approaches, like the application of solar systems, which can provide access to 
smallholder farmers for irrigation, while minimizing potential environmental costs.
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The mega opening ceremony of the WIF3 was inaugurated by H.E. Dr. Ir. M. Basuki Hadimuljono, Minister of 
Public Works and Housing, Indonesia; in the presence of H.E. Mohammed Abdelaty Sayed Khalil, Minister of 
Water Resources and Irrigation, Egypt;  H.E. YB Dato Salahuddin bin Ayub, Minister of Agriculture, Malaysia; 
H.E. Barshaman Pun, Minister of Energy, Water Resources and Irrigation, Nepal; H.E. Pelisge Harrison,  
Minister of Agriculture, Rural Economic Affairs, Livestock Development, Irrigation, and Fisheries & Aquatic 
Resources Development, Sri Lanka; H.E. L.Kh. Muhammadnazarov, Minister of Water Resources, Uzbekistan; 
H.E. Tian Xue Bin, Vice Minister, Ministry of Water Resources, China. In addition, International partners such 
as Asian Development Bank (ADB), Food and Agriculture Organization (FAO), Islamic Development Bank 
(IsDB), the World Bank (WB), World Water Council (WWC), and International Water Management Institute 
(IWMI) also joined the ceremony. The Ceremony was attended by more than 1500, including delegates 
from 53 countries, high-ranking decision makers from several ICID member countries, Senior Indonesian 
Government Officials, exhibitors, students from various parts of Indonesia, Young Professionals from around 
the world, farmers, and representatives from international organizations such as FAO, World Bank, ADB, 
IWMI, ICOLD, WWC and INACID among others. Following registration of delegates and participants, the 
guests of honour inaugurated the various industry and institutional exhibitions and technical poster displays 

of the 3rd World Irrigation Forum and Brief 
Summary of the Opening Session

Opening Ceremony

03
CHAPTER

at the venue. 

After a spectacular traditional opening ritual 
performance by a group of Indonesian artists, the 
Vice-Governor of Bali Province, Indonesia formally 
welcomed all participants and wished the Forum a 
great success. ICID President in his speech thanked 
and welcomed the ICID Office Bearers, national 
committees and their representatives, direct 
members, international partners, delegates and other 
stakeholders at large. The WWC President addressed 
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the gathering by highlighting that the “thirsty and hungry” world needs a better dialogue of water issues 
and the WIF3 is the right platform for such discourses. INACID President reiterated that Indonesia was 
honoured to host the delegates and the accompanying guests and this was followed by a group photo of 
the guests of honour including various ministers who were present in the opening ceremony followed by 
the announcement of WID3 Prize and screening of the ICID film.

The representatives of various international partner organizations were invited to offer their opening 
statements. ADB representative emphasized that irrigation was a key concern and therefore ADB has 

been a long-term supporter of WIF to address the 
challenges of water-food-energy nexus. He identified 
mainstreaming of water governance and dialogues, 
strengthening of financial institutions and irrigation 
infrastructure assets, human capacity development 
and water tariff reforms as important areas to focus 
on. FAO reaffirmed its commitment to providing global 
food security through partnerships such as WIF. The 
World Bank representative outlined the Bank’s priorities, 
including sustenance of water resources, delivery of 
services and building resilience in communities. He also 
pointed out that farmer-led irrigation holds the key to 

sustainable development in the sector. 

In the Opening Plenary Session and in the presence of representatives of 31 National Committees, 10 
Office Bearers, 6 past Presidents and 10 past Vice Presidents, the ICID President then made the launch 

announcement of the Celebrations of 70th Year of 
ICID establishment which was kick-started on ICID 
Foundation Day on 24th June 2019 in New Delhi 
through a Seminar on ‘Leveraging Water Security 
for Sustainable Agricultural Water Management.’ 
The celebrations are expected to continue up to the 
24th ICID Congress and 71st IEC Meeting through 
various national, regional and international events. 
On President’s request one-minute standing silence 
was offered by all participants in remembrance of the 
departed souls of the ICID fraternity over the last year.

This was followed by keynote presentations – Dr. Mark Smith, Deputy Director-General, IWMI; Dr. Loïc 
Fauchon, President, WWC; Mr. Mohammad Hasan (INACID); Mr. Michel de Vivo, Secretary General, ICOLD; 
and the lead authors of the three sub-themes of the WIF3. The keynote speakers highlighted the current 
challenges in the irrigation and drainage sector, on-going and future initiatives of their organizations to 
address these challenges, and the important roles that international platforms such as WIF play in fostering 
collaborative partnerships and activities that build resilience in institutions and communities against the 
negative impacts of climate-change on food security in a competitive environment. The main keywords 
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that emerged from these presentations included agricultural water stewardship, institutional effectiveness, 
reform processes and the role of private sector and farmer-led initiatives in locally-sustainable agricultural 
water management.

The presentations by sub-theme leaders, Mr. Jelle Beekma (ADB), Mr. Eduardo Mansur (FAO), and Mr. 
Isbrand H. de Jong (World Bank) are covered in the subsequent sections of the report. The first part of the 
opening session concluded with a presentation by Prof. Chandra A. Madramootoo (Canada), the winner 
of the World Irrigation and Drainage Prize 3 (2019). Prof. Madramootoo, in his presentation, focused on 
integrating the different aspects affecting the irrigation sector such as food and nutrition insecurity, energy 
demands, land degradation, loss of biodiversity, agricultural intensification, and gender equity, diversity, and 
inclusivity, population growth, dietary change, to name a few. 
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Plenary Session of International Executive Council Meetings

In the second part of the opening plenary session, ICID President Felix Reinders welcomed the IEC members 
and the Secretary General Ashwin Pandya introduced the Agenda for the 70th IEC meeting and provided 
to the members an overview of the important issues before the Council such as the review of the action 
plans identified under Road Map to ICID Vision 2030, High-Level Advisory Group meeting on “Policies of 
Agriculture Water Management to End Rural Poverty”, Independent Service Unit related to ICID mission, 
activities planned for the year-long 70th ICID Celebrations, Knowledge Portal, establishment of Regional 
Nodes under IRPID Scheme and other important issues. They then requested the chairs and members 
of various workbodies or working groups (WGs) to use the updated agenda notes with supplementary 
information uploaded on the website for the meetings of the Council, the Permanent Committees and 
Workbodies. A brief summary of the session is given below:

VPH Dr. Ding Kunlun, Chairman, PCTA acquainted the members with the four thematic groups on 
Basin, Knowledge, Schemes and On-Farm under which the workbodies under PCTA are organized and the 
review of these thematic groups by their co-theme leaders, Vice Presidents of ICID. He emphasized that the 
establishment of a new workbody should be solely based on the Scoping Documents, clearly outlining its 
mandate and purpose. Even the extension of an existing workbody after completion of its duration should 
be based on the progress achieved on the mandated activities. He stressed the need to stick to the laid down 
guidelines and procedures for the improved functioning of the WGs. He exhorted the Chairs of workbodies 
for the efficient management of time allocated for the meetings by focusing on the relevant topics for 
discussions, encouraging virtual meetings of the workbodies in between annual meetings, reaching out to 
international partners and effective use of ICID News in publishing the articles of international workshops 
organized by their workbodies. He emphasized the need for the presence of Workbody Chairs, who are 
ex-officio members of PCTA, to present the reports of their respective workbody during the PCTA meeting 
in order to help PCTA to make appropriate recommendations to the Council. He emphasized the role of 
Co-Theme Leaders and workbody Chairs in the existing monitoring mechanism for assessing the progress 
achieved in the activities identified under various strategies which form part of the Action Plan 2018-22 of 
the Road Map to ICID Vision 2030. 

VP Dr. Brian T. Wahlin, Chairman, PCSO made a short presentation on the important aspects that 
various Working Groups required to pay attention such as monitoring the progress achieved under Action 
Plan 2018-22. He requested the presence of Chairs of RWGs and Committees, who are ex-officio members 
of PCSO, for reporting the outcomes of their meetings to PCSO. He informed that the PCSO meeting is 
open to all and briefed about ICID Knowledge Portal, which is currently in the testing phase. 
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Dr. Mu Mu Than, the representative of Myanmar National Committee of ICID (MNCID) briefly 
presented the activities of MNCID, irrigation and drainage facilities in Myanmar with its historical perspective, 
and how they resulted in increased Agriculture activity in Myanmar. Dr. Than informed the gathering about 
the three kinds of work being carried out by the Government of Myanmar in irrigation water management 
- Plot Irrigation System (Gravity Irrigation), Rotational System (Water Scarcity Area) and Establishment of 
WUG/WUA (Pilot Project). She said the main challenges faced by Myanmar at present are related to climate 
change, whilst issues of ageing infrastructure, sedimentation and institutional framework, along with budget 
constraint and limited technical knowledge also remain to be addressed. She concluded her presentation 
with solutions identified for overcoming the problems such as structural measures; operation, maintenance 
and modernization of irrigation systems; instrumentation of irrigation canals; land consolidation and non-
structural development; farmers participatory approach; capacity building; international relations and 
upgradation of irrigation water management to cope with climate change. 

The representative of the Indonesian National Committee of ICID (INACID) presented the report 
bringing out the important aspects regarding the Agriculture Water Management in the country. It is 
brought out during the presentation that Indonesia faces many challenges in terms of water supply 
and demand throughout its archipelago as is the case with any other developing country. This is due to 
unbalanced population growth, increased water stress areas and declined water quality, clustered main 
food source crops along with the climate change effect, which put pressure on irrigation infrastructure and 
agricultural development. To cope with such challenges, the Indonesian Government has taken a number 
of measures, such as formulating policy direction in terms of Food Security, Water, Energy and Environment 
National Priority; increasing food availability, quality and accessibility; improving the environment quality; 
increasing water quantity, quality and accessibility; strengthening disaster resilience and fulfilling the needs 
through increasing New and Renewable Energy. 

The NC presentation made by the Nigerian National Committee of ICID (NINCID) representative gave 
a brief overview about country’s location, climate, landmass, elevation, diversity and population size, which 
stood at 182 million, the largest in Africa and 7th in the world. The presentation showcased the organizational 
and functional aspects of NINCID and highlighted NC’s contribution to various ICID activities since its joining 
in 1979 as chair/members of ICID workbodies and office-bearer of the Commission. The presentation 
provided an insight into the country’s water resources potential and water resources development 
challenges such as inadequate reliable data, climate change impact, etc. The presentation also provided 
a detailed description about the irrigation, drainage and flood management scenario prevailing in Nigeria, 
wherein most of the large and medium scale schemes are public owned, characterized by large dams and 
pumping facilities and categorized into Federal Schemes, State Schemes, FADAMA (Fertile alluvial soils with 
shallow water table) Schemes and Smallholder Schemes. NINCID representative informed that under the 
National Irrigation Development Program drafted for the period of 2016-2030, Nigeria will develop 0.5 
million ha under Federal Schemes and 1.5 million ha under state and private sector, while addressing flood 
management through dams and dykes and river training and dredging. The presentation brought out key 
issues such as modernization plans and transformation challenges, which remain to be addressed. NINCID 
In the end, the presentation concluded with sharing the lessons learnt from the country’s experience, which 
would be quite beneficial to the ICID fraternity in tackling the challenges in irrigation, drainage and flood 
management sectors. 

http://www.icid.org/ppts2019_mncid.pdf

http://www.icid.org/ppts2019_nincid.pdf

http://www.icid.org/ppts2019_inacid.pdf

The PowerPoint presentation made by Dr. Mu Mu Than is available at:

The detailed NC presentation by NINCID is available at

The INACID NC presentation is available at
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H.E Dr. Shavkat Khamrayev, Chairman, Uzbekistan NC (UzNCID) and the Minister of Water 
Resources of the Republic of Uzbekistan addressed the audience and provided an overview of UzNCID 
activities in developing the country’s water management system, and how Uzbekistan have achieved 
concrete positive results in managing and using available water and improving the reclamation conditions 
of irrigated lands. He highlighted the implementation of state policies in the water sector and informed 
that Uzbekistan has managed not only to maintain its irrigation potential since the years of independence 
but also reduced annual water withdrawal from 64 to 52 billion m3 compared to the level of the 1980s. 
With the holding of the position of the Chairman of the Executive Committee of the International Fund 
for Saving the Aral Sea (IFAS), he reiterated Uzbekistan’s commitment to improve the water management, 
environmental and socio-economic situation in the Aral Sea Basin and intention to share the transboundary 
rivers in the Aral Sea basin. He sought the help of ICID to promote a new philosophy “People and the Earth 
to coexist,” utilizing the technologies such as sustainable consumption and smart labour management, with 
the creation of new culture of water management with an open mind for politicians which would eventually 
help in overcoming the barriers for water sharing and secure food security by achieving the SDGs. He 
stressed the need for increased cooperation and closer ties between the Uzbekistani Ministry on Irrigation 
and Agriculture and ICID in the coming years. 

http://www.icid.org/Speech_UzNCID_Minister.pdf

Full text of the speech is given at 
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Main Theme

The background paper analyzes and discusses 
interrelations among water, food and energy (WFE), 
also termed as WEF Nexus. The complexity of WEF 
Nexus is analyzed through modelling mainly from the 
perspective of (i) water and food and (ii) water and 
energy and their interconnectivity. Various technology 
interventions focusing on agricultural water use have 
the potential to improve nexus outcomes. Stakeholder 
interaction is essential to contextualise the trade-offs 
and provide guidance for policy development.

Under competing pressures, the management of 
natural resources, the basis for human well-being, 
socio-economic development, peace and political 

Jelle Beekma; Jeremy Bird; Adey Nigatu Mersha; Stijn Reinhard; Sanmugam Ahembaranathan 
Prathapar; Golam Rasul; Jeffrey Richey; Jouke Van Campen; Raqab Ragab; Chris Perry; Rabi Mohtar; 
Laurie Tollefson; and Fuqiang Tian

Sub-Theme 1: Enabling Policy Environment for Water, Food and 
Energy Security

04
CHAPTER

Development for Water, Food and Nutrition 
Security in a Competitive Environment

stability; requires tools such as data and information, policies, and institutions that are able to recognize 
and systematically address various demands. WEF security is widely defined as: everyone, everywhere has 
enough good quality food, access to sufficient water of acceptable quality for health, livelihoods, production 
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and ecosystems while having uninterrupted availability of energy sources at an affordable price coupled 
with acceptable level of water risk and energy failures. 

The demand for water, food and energy is continually increasing due to rapid population and economic 
growth in combination with accelerated urbanization and changing lifestyles. It is estimated that by 2030 
the global population will need at least 40% more water, 35% more food and 50% more energy. By 2050, 
an increase in global food demand of 70% is predicted. Meeting the demand for food in a sufficient quantity 
and acceptable nutritious quality underlines the importance of greater efficiencies in agricultural production 
systems globally. It is projected that by 2025, 40% of the global population will be prone to severe water 
stress and by 2050, the global freshwater demand will grow by about 55%. According to the UN SDG 
report 2018, water insecurity remains high and accelerated progress is needed to meet the SDG targets 
for Goal 6 for clean water and sanitation. In the future variability in water supply and risks of drought and 
floods are expected to increase while at the same time overall competition for water will increase. Global 
energy demand is projected to rise by 25% until 2040. Although considerable progress has been made in 
electrification, still just under 1 billion people are without electricity. Energy insecurity is likely to continue 
to constrain human development and local economic development in many locations. The complex WEF 
Nexus can be seen as: 

 ¾ Water for food – Over 70% of global freshwater withdrawal is used for food production 

 ¾ Water for energy – Water is needed for energy extraction, electricity generation, refining and 
processing in the energy sector

 ¾ Water for energy and food – Hydropower generation exhibits energy-water-food-environment 
connectivity 

 ¾ Agriculture and land for energy and water – Agriculture has a dual role as an energy user and 
supplier in the form of bioenergy. Agriculture production impacts the water sector through its 
effects on land condition, runoff, groundwater discharge, water quality, and land/water availability 
for other purposes. 

 ¾ Agriculture, water and the environment – Over-abstraction from surface water affects the minimum 
environmental/ecological flow that is required to maintain ecosystem services, water quality, fish 
communities and leisure. 

 ¾ Energy is required for food and water directly or indirectly, for transportation, processing, packaging, 
and for water supply, including extraction (surface or groundwater), purification, and distribution of 
water. 

 ¾ Energy for water supply and sanitation services for activities such as pumping of water, water 
distribution networks, water and wastewater treatment, desalinising seawater etc. 

Meeting each of the sectoral SDG goals for water, food and energy is already a major challenge in many 
countries. Lack of an integrating resource management framework, exacerbates this challenge through 
the risk of inefficient use of resources. For years, sector analysts have emphasized the need to increase 
productivity, boost production and reduce waste as solutions to meet pressing global challenges of 
increased demand. However, it is increasingly recognized that the challenges are far more complex than 
simply producing more food or energy because of increasing resource constraints and interconnectivity of 
sectors, the levels of stress on environment and ecosystems, and the consequences of carbon emissions. 
Institutional, regulatory and physical systems take time to develop and respond to increased scarcity. 
Water governance and water pricing are ideally deployed to ensure productive and efficient water use and 
equitable water distribution.

The nexus approach is based on a system-wide thinking for the sustainable use and management of 
interlinking resources and processes within water, food and energy systems. It is aimed at providing tools to 
assess the use of a broader set of resources than conventionally has been the case as well as managing the 
inevitable trade-offs and exploring synergies for planning of sustainable adaptation responses. In agricultural 
water management it places the challenge on improving (crop) water productivity across levels from field 
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level to river basin incorporating energy implications and exploring the multi-functionality of irrigation 
systems by enhancing policy coherence, promoting natural infrastructure and increasing stakeholder 
participation. 

Competition for water as a scarce good: Scarcity by definition refers to conditions when demand for water 
is higher than that of supply. Globally, water scarcity is distinguished between physical scarcity, economic 
scarcity and institutional scarcity in its comprehensive assessment of water management in agriculture. The 
impacts from land-water-energy (LWE) bottlenecks vary significantly spatially and temporally. Therefore, the 
main issue is having the resources at the right time in the right place, which is a major component of water 
security. 

Call for a framework within which alternative development decisions can be evaluated: The Nexus approach 
to decision-making encourages decisions in one sector to take into account other sectors or internalize the 
externalities to the extent possible. Decisions on water would then require the inclusion of effects on food 
and energy – are they positive, negative or neutral? The decision-space would then expand depending 
on the level of cross-sectoral influence and the search for trade-offs. The task of finding win-win solutions 
is complicated though by quite different and separate institutional frameworks and planning processes in 
the main water, food and energy sectors. Monetary measure or efficiency of resource use can serve as 
possible ‘nexus indicator’. Current research is based on availability or scarcity of resources and projected 
costs and benefits in related sectors, but a reality test is also needed taking into account the practicalities of 
implementing potential solutions within prevailing institutional and governance systems. Integration across 
sectors is required at the policy level as well as during implementation. 

Using models to provide a window on the consequences and benefits of alternative actions: Despite the 
progress in recent years, there remain many challenges in scientific research on the WEF nexus, while 
implementation as a management tool is just beginning. The scientific challenges are primarily related to 
data, information and knowledge gaps in our understanding of the WEF inter-linkages. Robust analytical 
tools harnessing existing data, can advance scientific understanding in WFE systems and make analytical 
resources accessible to a range of end-users, particularly in regions with limited data availability and 
computing resources. Communication and collaboration are key components for successfully managing 
shocks in the WFE nexus space by bridging the disconnect between knowledge producers and users as well 
as the disconnect between communication of uncertainty and the risk at local, national, and international 
scales. There is a need for new computational tools that can translate between the complex space-based 
resource management problems and the physical boundary spanning nature of human decision-making 
on resource problems. A cloud-based cyber infrastructure comprised of “modules” linking the WFE systems 
would provide such a decision-support toolset. The overall Nexus toolset is then represented by the 
coupling between the models. 

Water productivity: Irrigation efficiency has long been used to help gauge the effectiveness and performance 
of irrigation using various definitions at various levels of the system. However, water productivity, depending 
on the prevailing development objective and degree of water scarcity, is preferred as this links the 
production (or benefits) to the water consumption. This is an indicator for the efficiency of actual water 
use as it links the consumption of water to the crop production or the economic returns. Irrigation water 
productivity increases with the adoption of precision technologies such as variable rate irrigation, lower 
energy irrigation, drip irrigation, irrigation scheduling, fertigation, and chemigation. Research should focus 
along the entire agri-food chain to help save energy and water and motivate farmers to invest in their 
systems to ensure optimal returns from their investment, while also addressing environmental impacts 
of greenhouse gas emissions. Institutional approaches include the participatory approach, water pricing, 
training and educational opportunities. 

Innovative technological applications for addressing WFE Nexus challenges: Technical and management 
interventions characterized as ‘sustainable water management’ include practices that are well-established 
and are available to transfer elsewhere or have shown promising results in pilot testing. For example, 
improving water use productivity by using suitable and efficient irrigation systems (subsurface drip, low 
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level sprayer sprinkler), using renewable energy for the required pressure. On average, obtaining a better 
understanding of the actual crop water requirement based on the modern technologies could save at least 
50% of irrigation water for this region. However, in ideal circumstances (e.g. rootzone nutrition, aeration and 
absence of pests), water consumption and productivity are almost linearly related and higher production 
leads to higher consumption. Limiting water supply to the exact crop need, or even below it will, in the 
absence of sufficient precipitation, lead to salinization of the rootzone. The basin or (sub)-catchment water 
balance needs to be considered in any move towards efficiency and productivity gains. 

Greenhouse cultivation and optimizing circular use of inputs: The emerging technology of greenhouse 
horticulture completely rethinks irrigated agriculture systems and has the potential to radically reduce crop 
water demand, particularly in arid countries. The reduction of water (irrigation) and energy (pumping) 
inputs to produce food is a clear nexus case, but potentially comes at a threat to water quality in drainage 
water released into surface water bodies or groundwater. There are several examples of further improving 
productivity of water, recycling water and nutrients in greenhouses, desalinizing water using solar energy 
and using potential energy of water in much wider range than reservoirs for generating power, are all 
elements of a more circular economy. Circular economy and its underlying principles form a new paradigm 
in our strive for development and sustainability, get rapidly more attention and provide new positive 
challenges for further development. 

Policy Instruments for managing WFE Nexus challenges: Using the nexus approach to improve trade-
offs requires a major shift in the decision-making process towards taking a holistic view and integrated 
approach, as well as developing institutional mechanisms to coordinate the actions of diverse actors and 
strengthen complementarities and synergies among the three sectors. Both regulatory and market-based 
instruments need to be aligned to incentivize nexus-positive activities. 

Regulatory measures: Especially regarding monitoring groundwater use, using remote sensing chips, or 
implementing policies where farmers have to pay for groundwater extracted by the unit, would be helpful in 
managing ground water over extraction.

Market based instrument: Given the limitation of regulatory measures, many market-based innovations 
are introduced to manage water-agriculture-energy nexus such as water buybacks, electricity pricing and 
metering, solar pumping program.

Policy interventions- incentives to address the competing environment: Best results in the complex food 
water energy trade-offs require us to abandon silo thinking and vested interests, instead adopt better 
coordination and integration institutional mechanisms with other sectors’ activities and plans, including the 
agriculture, energy, urban and trade sectors, each of which depends on and/or affects water resources. 
Below some suggestions are given for using a nexus perspective to inform policy development.

 ¾ Strategic investments for managing water, food and energy security

 ¾ Internalise external effects, quantify and make them transparent; and develop policies such as water 
pricing 

 ¾ Create incentives to substitute resources and induce innovation

 ¾ Promote a circular economy

 ¾ Stimulate development of an overarching research framework
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Summary

1. Concerted effort is required within each sector to address the intensifying challenges of water, 
food and energy security through policy reforms and sustainable practices.

2. There is a growing body of promising innovations to address insecurity which needs to be 
complimented with required technological and financial support for large scale implementation. 

3. There is growing awareness of the inter-connectivity between sector interventions and trade-
offs for management of the constrained resources. 

4. New modelling approaches are being developed to simulate cross-sectoral consequences of 
alternative development choices in support of decision-making.

5. Moving from academic research frameworks to improving policy directions and providing 
incentives to implement change.  
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Sub-Theme 2: Role of Civil Society and Non-state Actors in Farm 
Extension and Facilities

This background paper examines the changing nature of farmer support services, particularly the increasing 
importance of agricultural water management and irrigation as water becomes the limiting resource for 
food production, how food markets are growing and can incentivise smallholders to produce more, and 
critically, how farmers are finding new ways of acquiring the knowledge and expertise they need to do 
this. Non-Governmental and Civil-Society Organizations are reshaping traditional farmer irrigation advisory 
services.

Agricultural extension is widely recognised as an essential mechanism for capacity building millions 
of smallholders who still subsist on farms less than 1ha and struggle to produce enough food for their 
families. They do not always have access to improved seeds, fertilisers, irrigation, and finance and have 
little resilience to the natural elements such as floods, droughts, pests, and diseases, and to volatile market 
prices. Low motivation, poor literacy levels, a lack of technological know-how, and the high risks of failure, 
all conspire to constrain smallholders from entering the cash economy. The demand for extension continues 
but governments, looking for ways to reduce public spending, can often find themselves unable to afford 
to fund. Let alone services that farmers have come to rely on. Many developed country governments 
have found it attractive to pass on the responsibility to farmers and to the private and voluntary sectors. 
Commercial farmers, profiting from advice are increasingly expected to pay for it. These trends are beginning 
to take hold to some extent in the developing world as well. Poor rural infrastructure, weak institutions, 
poor research and access to innovative technologies, low productivity, reduced government investment and 
official development assistance, as well as limited engagement with the private sector, all hinder the process 
of commercialising agriculture in developing countries.

Irrigation Advisory Services have grown alongside the traditional agricultural extension services as water 
resources can limit production. These are wide ranging services from specialist crop water scheduling to 
planning and design, advisory services for on-farm irrigation practices, irrigation performance analysis, 
design and installation, environment and water quality and irrigation management support for both large 
schemes involving many smallholders and individual smallholder farms. Some of the constraints that have 
limited the effectiveness of services:

 ¾ Irrigation scheduling developed by research institutes are not user-friendly.
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 ¾ Irrigation management advice defined by irrigation experts who do not always respond to the 
needs and priorities of farmers, thus low acceptance rates.

 ¾ Complexities of good irrigation management not easily translated into simple operational guidelines 
for farmers.

 ¾ Irrigation advisory services linked to development projects with limited time duration and thus not 
sustainable beyond the project life.

 ¾ State training and advisory services have low priority and limited funding.

 ¾ Services have limited reach because of a lack of staff and communication facilities.

Overall, water managers tend to use measures of efficiency, while farmers are more interested in productivity. 
As a result, irrigation management advice does not always respond to the real interests and priorities of 
farmers, and results in low acceptance rates.

Civil society organisations (CSOs): As water resources management shifts from “water government” to water 
governance, CSOs are closing the gaps left by inadequate ‘formal’ state services. They are playing integrative 
roles by bridging the current stream of ideas on the importance of good water governance with sustainable 
growth and the common interest of citizens. CSOs encompasses a wide range of informal networks within 
communities that collectively provide benefits to their communities. International organizations promoting 
integrated water resources management (IWRM), rely on CSOs in member countries to provide effective 
two-way communications that ensures the needs of the public are made known to government and vice-
versa.

Community based organisations (CBOs) are a form of CSO that work specifically within and for the benefit of 
a community. In the more fragile states CSOs are usually the only institutional structures within communities, 
whereas in states with declining state services, CSOs usually complement or replace them. 

Farmer-based organisations (FBOs) are another form of CSO and have grown out of a desire among 
smallholder farmers to work together for their mutual benefit. Examples of FBOs include Water User 
Associations (WUAs), farmers’ credit unions, and producer groups. Such groups are becoming increasingly 
important as they provide a mechanism for smallholder farmers to engage with the private sector.

Non-Governmental Organizations (NGOs) support farmer groups and have two main roles: service delivery 
and advocacy. They operate in most countries and range from small, local grass-roots organisations to 
large organisations that are almost indistinguishable from state and international institutions. International 
development donors often see NGOs as an effective means of interacting directly with civil society and 
working in the interests of the poor. They provide a range of support services to farmers such as advice 
on finance and credit, marketing, insurance, and legal matters, and can act as brokers to establish links 
between rural populations and other support services from the state and the private sector. They can help 
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to communicate farmer problems to governments through advocacy and hold governments to account for 
their rural strategies and activities. 

Social Capital: Sustainable development requires us all to look beyond technology transfer and human 
capital development to increasing social capital which is about building community processes for collectively 
managing scarce resources. CSOs form part of a community’s ‘social capital’ – broadly meaning the trust 
that grows as people, work together for a common cause. This plays an important part in the lives of poor 
people who tend to invest heavily in social cohesion for their survival. When communities are cohesive, 
they are better positioned to attract government and NGO resources. International NGOs also rely on social 
capital to influence development. Thus, external support from donor aid or NGOs to strengthen CSOs can 
be beneficial but there is always the risk that imposing new rules can overwhelm local CSOs rather than 
enhance them. An appropriate and productive balance is needed between formal and informal service 
delivery, water governance mechanisms, and appropriate investments. 

‘Commercialising’ advisory services: Smallholder farmers are the bedrock of agri-food supply in most 
developing countries, but they are facing immense change. Most have only known subsistence farming 
and government support services, they now face the uncertainties and unprecedented growth in domestic 
markets, and a wave of investments by local and international food manufacturers and retailers that want 
to supply food to domestic consumers and for export. Modern food markets are driven by increasing 
urbanisation, economic growth, and consumer preferences. The traditional public sector-led agro-industries 
are giving way to the private sector, businesses and food retailing have grown and are adapting to these 
changes. Modern markets offer the ‘pull’ that encourages smallholders to produce more and increase farm 
income. Markets can incentivise smallholders to adapt to these changes, but they must also learn that 
markets bring risks of over-production and low prices which can threaten the inexperienced. Irrigation 
offers more farmer-control over timeliness of supply, and produce quantity and quality which are essential 
components in producing food for increasingly sophisticated urban customers.

Smallholder business models: Some agro-industries have established large farms to ensure supplies, but 
many realise that resilience depends on sustainable development and working with smallholders who 
own and farm the land. Argo-industries have searched for business models that are sensitive to emerging 
markets, include smallholder producers and address the needs of processors and retailers to manage 
costs and risks. Three workable models have emerged that link smallholder farmers to agribusiness and 
changing markets (Table). Complementing the models is the growth in support services for smallholders, 
often provided by the link companies in the value chain, rather than by the state. They tend to be integrated 
services focused on producing the crop, rather than the ‘siloed’ public services with specialists focused on 
soil management, pest and disease control, water management and irrigation.

Developing capacity: While funds are generously allocated for developing infrastructure, the need for 
comprehensive capacity-development programmes to create a cadre of specialists and technicians is often 
neglected. There are serious deficiencies in human capacity among rainfed and irrigating farmers and 

Table 1: Typical business models for smallholder producers.

Model Driver Motivation

Producer driven Smallholder groups, Farmer-
Based Organisations (FBOs), 
associations, cooperatives

Access to new markets, increased 
bargaining power, access to inputs, technical 
assistance, secure market, position, farmer 
empowerment

Buyer driven Processors, retailers, exporters, 
traders, wholesalers

Access to land, supplies, increase volumes, 
supply niche markets

Intermediary driven NGOs, development agencies, 
governments

Local and national economic development, 
farmer empowerment
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institutional capacity among state organisations that traditionally provide support to farmers. Smallholders 
require finance, infrastructure, and technology, but they do not substitute knowledge and skills needed to 
take advantage of them. Embedded in capacity development is participation and empowering people to 
take responsibility for their own livelihoods. This includes developing individual capacity through education 
and training for farmers and professionals; organisational capacity, through water user associations, 
extension agencies, and private sector companies; and the capacity of states to create a socio-economic 
environment in which organisations and private companies can function and prosper. Some examples are 
as follows:

 ¾ Participatory approaches have proved to be an effective way of engaging with smallholders to 
adopt good water management practices and technologies such as On-farm Water Management 
training and Farmer Field Schools (FFSs) of FAO. FFSs have helped increase production, productivity, 
and income in rural households. Effective communication strategies used in advisory services 
include farmer field days, farmer meetings, and in more recent times web-based information, 
mobile phones, radio and television. 

 ¾ More direct links between smallholder groups and research will become important rather than the 
‘top down’ approach of promoting research through extension agents. While researchers must 
learn to engage with smallholders, smallholders must also learn how to work with researchers if 
they are to benefit from their expertise and speed up farmer adoption of new technologies. 

 ¾ Rural electrification using solar energy and cell phones can strengthen extension, advice, and 
expertise, and provide real-time information on irrigation, on-farm processing, and market advice. 
Other opportunities may also exist such as biotechnologies and producing bio-fuels for imports 
and generating off-farm income.

Most efforts to establish extension support services start with financial and logistic seed inputs from the 
government or multilateral funded projects. The efforts run well as long as the necessary inputs, like funds 
for day-to-day operations are available. However, once communities are approached to pay for the running 
and operations costs, the problems of sustainability take over. Many times, corpus is provided which can 
generate adequate returns for maintaining the core services of the CSO/ NGO which is unsustainable due 
to inflation and other effects. Hence a business model should be designed which makes economic sense 
to all levels of beneficiaries from the grassroot level to a corporate manager. Entities involved in water 
management should be long-lasting and self-supporting. Water being part of the common pool resource, 
community participation and adjustments of concerns at inter-community level extending up to inter-
regional level is necessary otherwise, the local policies adopted in a micro-context may harm the overall 
allocation and equity regime in downstream regions. In such cases, long-surviving CSO networks can help 
to resolve conflicts at regional level. 

Summary
1. Smallholders are the bedrock of food production in most developing countries and 

governments continue to look to them to ‘produce more with less’. 

2. Smallholders will inevitably need to take more personal responsibility for developing their 
capacity. They will increasingly need to rely on their own resources, on the private sector, and 
on support from CSOs (includes NGOs) to acquire knowledge and skills. 

3. CSOs are beginning to close the gap left by inadequate ‘formal’ state services by helping 
farmers to help themselves by forming producer groups to tackle issues collectively rather than 
on their own. 

4. New business models are emerging that ‘commercialise’ advisory services driven largely by 
‘market pull’ which encourages smallholders to produce more. 
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5. CSOs are helping to build the valuable links between business and smallholders and the links 
between agricultural research and smallholders that overcome the inadequacies of traditional 
extension services. 

6. In the absence of strong national institutions, CSOs are also stepping into governance roles 
to help communities create sustainable solutions for landscape level problems like sustaining 
aquatic ecosystems on which farmers depend for ecosystem services. 

7. There are wide-ranging services for irrigators from specialist crop water scheduling to planning 
and design, and advisory services for on-farm irrigation practices for both large schemes 
involving many smallholders and individual smallholder farms. Support needs to respond 
more to the real interests and priorities of farmers rather than the desires of water resources 
managers and researchers.

8. All CSOs form part of a community’s ‘social capital’ – broadly meaning the trust that grows as 
people, come together for a common cause. When communities are cohesive, they are better 
positioned to attract government and NGO resources. 

9. Capacity is still the main constraint as support has always been for infrastructure rather than on 
capacity development. However, there are signs that this is changing as the private sector and 
others focus on production and are beginning to support smallholders with the wherewithal to 
produce the goods. 

10. Technology is helping with rural electrification, solar energy and cell phone which strengthen 
extension and empower farmers with market knowledge.
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This article reviews the technologies, institutions, policies and incentives to improve agricultural water 
productivity. The paper argues that increasing water productivity requires no less than a rural transformation 
and “Business as usual” is no longer a viable response. Improvements in water productivity (SDG 6.4) 
involve complex and comprehensive rural transformation that goes beyond mere adoption of water saving 
technologies. Rural-urban migration, improved living standards and changes in diets, and access to internet, 
mobile phones, energy and affordable technologies all play a role. Many of the measures to improve water 
productivity require significant changes in the production systems of farmers and in the support that is 
provided by public and private service providers – extension services, input suppliers, agricultural off-takers, 
and others. The paper uses Molden’s four pathways for increasing water productivity at the irrigation system 
or at basin level, and provides concrete cases that are located on each of these pathways, showcasing the 
diverse experience in the use of technologies, institutions, policies, and incentives.

Competition for water is likely to occur between agriculture, potable water use, industrial uses and the 
environment. The challenges will be even worse in semi-arid and arid areas. Some 7% of the world’s 
population live in areas suffering from water scarcity; the figure has been forecasted to increase to more 
than 67% by 2050. Feeding the world and providing water security for all will require important changes in 
the technologies, institutions, policies and incentives that drive present-day water management. Irrigation 
is the largest and most inefficient water user, and there is an expectation that even small improvements in 
agricultural water use could have significant implications for local and global water budgets, and therefore 
for the water security of other water users. While feeding more people, agriculture will need to use less water 
to produce more. The associated water savings should be allocated to other parts of the economy so that 
overall each drop of water contributes most to achieving agreed societal objectives. Irrigated agriculture will 
need to invest in water savings so that these savings can be allocated towards sectors that produce more 
value for society. The productivity of water use, however defined, is increasingly becoming an important 
metric to benchmark the performance of irrigation. Advances in the use of remote sensing technologies will 
make it increasingly possible to cost-effectively estimate crop evapotranspiration from farmers’ fields.

Agricultural productivity depends on a number of inputs, and each farmer will strive to use the proper mix of 
these inputs to obtain optimal results within the particular context that farmer operates. Water productivity 

Sub-Theme 3: Improving Agricultural Water Productivity with 
Focus on Rural Transformation
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is often not the driver of investment decisions; the ratio between the costs and benefits of investing in more 
productive water use is a more appropriate yardstick. 

Water efficiency and water productivity are sometimes used interchangeably. Yet, they refer to very different 
concepts and apply to very different contexts. Water use efficiency often relates to the amount of water 
used to meet crop ET. Any excess over and above the amount of water required to meet ET is counted 
towards inefficiency. Water productivity relates to the value produced with a given volume of water. Water 
productivity can increase even if water use efficiency does not, e.g., by growing higher value crops with 
the same amount of water and the same amount of return flow. In open river basins, the emphasis is often 
on capturing more water for productive uses whereas in closed basins, increasing water productivity and 
allocation water to those users that add most value to the economy becomes increasingly important. The 
schema prepared by Molden is helpful in better understanding water availability and efficiency as it identifies 
the following four pathways for increasing water productivity at the irrigation system or at basin level: (i) 
increase yield per unit of water consumed, (ii) reduce non-beneficial depletion, (iii) tap uncommitted flows, 
and (iv) re-allocate water among uses.

 ¾ Efficiency at scheme level is often confused with efficiency at river basin level. While there is a 
general recognition that irrigation efficiency at scheme level is often low, when excess water from 
inefficient irrigation is returned to the river and used for irrigation in downstream irrigation systems, 
overall efficiency at basin level can actually be high. 

 ¾ Investments in more efficient irrigation do not necessarily unlock water for use for alternative 
purposes, it rather leads to an expansion of the irrigated area and to more and not less water 
consumption. This is particularly true when farmers do not save money when saving water. In these 
cases, the only rational reason for a farmer to invest in water savings is to expand his irrigated area 
using the saved water. Where farmers do pay per unit of water, they use it more efficiently.

Rural Transformation

 ¾ Active, positive procedure of change and development in rural communities in terms of social and 
economic national and international changes. 

 ¾ Growing urban influence on rural livelihoods and changes in the systems and processes, which 
often significantly affect the lives of those living in villages. 
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 ¾ Traditionally focused on utilization of natural resources including agriculture and forests rather than 
improving people’s livelihoods in rural areas. 

 ¾ Process of comprehensive societal change whereby rural societies diversify their economies and 
reduce their reliance on agriculture; become dependent on distant places to trade and to acquire 
goods, services, and ideas; move from dispersed villages to towns and small and medium cities; 
and become culturally more similar to large urban agglomerations. 

 ¾ Adequate policy decisions along with intervention from the private and public sectors so that the 
rural space turns into a more sustainable, society-based ecologic entity.

Technology: With the emergence of remote sensing technologies, monitoring of water productivity and 
evaluation of the effectiveness of efforts to improve it have come within reach. Similarly, the use of drones 
in irrigation management, e.g., to detect non-beneficial ET and leakages is being scaled up throughout 
the world. Innovative ICT products and services include Irrigation Analyst, GIS and IrriSat system, and 
numerous mobile apps that have been developed. Advanced hydrological models such as Groundwater 
Flow Modelling for Managed Aquifer Recharge also help in monitoring, forecasting and evaluating water 
productivity. 

Agronomic Innovations: To improve water productivity, include zero tillage, systeme rizicole intensif 
(SRI) in combination with rice ratooning, laser land levelling, use of “happy seeder”, mulching, changing 
crop planting dates to match periods of less evaporative demand, and intercropping. Improvements in 
the access to agricultural markets, reduction of post-harvest losses, and grading and standardization all 
have a demonstrated impact on water productivity. Greenhouse agriculture represents another approach 
to optimal use of water for crop productivity. Irrigation with magnetized water adds to crop yields and 
quality of the final product. Magnetized water can be used to enhance water productivity and germination 
rate. Important improvements in water productivity can also be achieved through better linkages between 
farmers and markets. In many cases, farmers don’t adopt higher value crops because the markets for higher 
value products either don’t exist, or are too demanding in terms of the harvest date, the quality and the 
uniformity of the produce. Higher value crops are often perishables and require well performing markets 
with adequate critical mass of buyers and sellers. In view of these challenges, farmers often prefer to 
continue growing lower value cereals, thereby foregoing the benefits of higher water productivity. Successful 
technologies include a broad set of pressurized micro- or precision irrigation systems, sub-surface drainage 
systems, desalination and wastewater treatment. Better water management and improving the quality of 
irrigation service delivery can help make water supply more predictable so that farmers can invest in more 
and better inputs. “Tail to head” supply, such as practiced in Telangana (India), can help reduce wastage and 
improve water efficiency and productivity, as well as supplemental and deficit irrigation, and alternate wet 
and dry irrigation of rice. Increased water storage can help transfer excess water from the wet season to the 
dry season, while ensuring a more productive use of water at basin level throughout the year. Agricultural 
mechanization often serves as a fundamental and effective factor in enhancing the production and 
productivity of water. Among others, through the utilization of agricultural machinery (for land preparation, 
planting, cultivation, and harvesting) contributes to enhanced production and water productivity.

Incentives: Incentivizing farmers to adopt micro-irrigation for on-farm water saving Institutions: Improving 
water productivity requires ‘institutions of innovation’ that involve a range of actors, from public and 
private actors, academia and research institutions, producers, and water management agencies. Local level 
management and control of groundwater can improve both productivity and sustainability. 

Policies: Regulation, policies and demand management are indispensable as part of a comprehensive 
package of water productivity reform measures such as introduction of volumetric water fees or water 
withdrawal rights and adoption of water withdrawal caps. Efforts to reallocate water among users, e.g., 
through establishment of water markets or the introduction of river basin organizations also need mention. 
Adjustments in cropping patterns also lead to water savings while increasing crop yield. 
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Conventional flood irrigation systems need to be retrofitted to accommodate the more frequent supply 
of smaller amounts of water that are required by higher value horticulture crops. This often requires 
installation of sub-surface pressurized pipe systems and/or development of on-farm storage. The quality 
and reliability of irrigation services require a quantum leap; in many cases, on-demand delivery of water will 
be expected by farmers to meet the demands of markets. Converting to higher value production requires 
rural transformation at the tertiary unit level. Support is required in the early days of this conversion to 
address market failures, and care should be taken that this support does not provide perverse incentives 
and crowds out private sector initiatives. It is important to take great care in the design and implementation 
of the rural transformation process. Increasing agricultural water productivity through rural transformation 
must strive to achieve the highest societal value of water which requires institutional support, multi-sector 
capacity strengthening and empowerment of rural communities to provide incentives to adopt the changes. 
In that regard, taking particular account of the inhabitants’ domestic, local knowledge is imperative.

Summary
1. Significant shifts of inter-sectoral water allocations will be required to support continued 

economic growth. 

2. Due to population growth, urbanization, industrialization and climate change, improved 
water use efficiency will need to be matched by reallocation of as much as 25-40% of water in 
water stressed regions, from lower to higher productivity and employment activities. 

3. Technological innovations combined with changes in the policy environment will need to 
play an increasingly important role in agricultural water management such as use of remote 
sensing technologies to improve water accounting and management at the regional and 
basin-wide levels. 

4. Institutions need to be strengthened, including Associations of Water Users and councels 
and agencies for River Basin Management, and institutional and policy reforms need to be 
pursued and scaled up to underpin the improved capacities. 

5. Incentives need to be provided to farmers to use water more efficiently and productively, 
including through adequate demand management measures.

6. Adoption of appropriate technologies needs to be scaled up and support needs to be 
provided to accompanying the rural transformation to take the quantum leap in the 
improvement of water productivity that is required to ensure sustainable use and water 
security for all.
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Proceedings from the 
Sub-theme Sessions

During the World Irrigation Forum 3, different plenary sessions were conducted for the specific sub-themes 
1, 2 and 3 defined in the previous sections. Detailed presentations on the background papers on the 
individual sub-themes, provided in the section 4, were given during the forum. A total of 122 papers were 
accepted for Sub-theme 1 (Enabling policy environment for water, food and energy), 23 papers for Sub-
theme 2 (Role of civil society and NGOs with focus on farmers and extension facilities) and 48 papers for 
Sub-theme 3 (Improving agricultural water productivity with focus on rural transformation). 

Based on the background papers, the papers presented and the overall discussion during the forum, the 
summary of the sub-themes are given below:

05
CHAPTER
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Though water, food, and energy (WFE) fall under three separate policy areas, they are inextricably 
interconnected in many ways. In other words, anything that affects one of these three components is likely 
to affect others in many different ways. Therefore, water, food and energy are components of a whole 
and should be treated as such. Planning in isolation without considering the interactions between water, 
food, and energy is like planning in parts without seeing the whole picture. Thus, while formulating policies, 
instead of viewing them as separate entities while formulating policies, due weightage must be given to all 
the three components. 

The challenges are not restricted to producing more food or energy. It also needs to take into account the 
increasing resource constraints, the interconnectivity of these resources, and the levels of stress it creates 
on the environment and ecosystems. Policymakers have to strike a balance between making use of water 
resources to meet growing demands of WFE security and meeting a nation’s development aspirations 
while ensuring the integrity of ecosystems, and resolving the challenges of climate change and increased 
variability. This nexus approach to policymaking takes into account the impact of one sector’s decisions on 
the other sectors. This approach uses suitable tools to assess more options than the traditional approach. 
Fortunately, there is a growing awareness of this interconnection and new models are being developed to 
take into account the impact of these interconnections in policymaking.

Sub-Theme 1: Enabling policy environment for water, food and 
energy
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In the face of declining or non-existent public services - the challenges facing the farmers have not 
been addressed. They are still hounded by water security-economic water scarcity, under-investment in 
infrastructure, and weak organizations. Common challenges tend to bring people together so that they 
may resolve their problems collectively. As water resources management shifts from Water government to 
Water Governance, Civil Society Organizations (CSO) are sorting out the inadequacies of the formal State 
services. Community-based Organizations (CBO) and Farmer-based Organizations (FBO) work as CSOs for 
the benefit of their organizations. When state institutions are weak, or non-existent, NGOs become the 
last resort for basic services to poor communities. The NGOs support farmer groups by ensuring service 
delivery and advocacy.

International Organizations in the water sector, depend on the public as well as private sectors in member 
countries for effective two-way communication. This ensures that the needs of the public are communicated 
to the government and vice-versa. As water users and taxpayers, the public is encouraged to actively 
participate in planning and managing water services. Strong formal and informal institutions and human 
resources pave the way for good water governance. Most of the least developed and emerging countries, 
particularly across sub-Saharan Africa and South and South-eastern Asia, suffer from lack of capacity, which 
hampers the development and management of water resources. 

Recent years have seen the advent of several farmer support services such as Crop water management/ 
scheduling services, Irrigation performance analysis services, Irrigation management support services etc. 
Interestingly, these are designed to improve the infrastructure while there is a crying need for capacity 
development.

Sub-Theme 2: Role of civil society and NGOs with focus on 
farmers and extension facilities
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The world has undergone drastic changes. This has placed natural resources under considerable stress, 
as human activities make a direct impact on more than two-thirds of the global ice-free land and water. 
Climate change and ocean warming, increasing water scarcity and land degradation, loss of biodiversity and 
other environmental threats, pose serious challenges to our ability to feed the world population in the time 
to come. At the same time, the global food system is close to a breaking point. Global population growth 
and changes in per capita consumption of food, feed, fibre, timber and energy have necessitated extensive 
use of land and freshwater, with agriculture accounting for about 70% of the global fresh-water use. By 2050 
another 2 billion or more people will need to be fed, because of the increasing per capita food consumption 
as people can afford to buy more food. The increasing consumption of meat and other protein-rich 
food results in higher use of water. The way forward is to increase productivity and push for innovation. 
Food security cannot be achieved without innovation. The productivity of water for food production and 
processing has to be improved to eradicate extreme poverty. Many developed and emerging countries 
have proved that a well-developed agriculture sector can lead to prosperous rural areas and high living 
standards. However, to achieve this goal, we have to take a fresh approach to rural transformation: young 
people would have to stick to rural areas and earn their livelihood from agriculture. It takes freshness, 
curiosity and openness of mind for innovations to be introduced among rural populations. Today there are 
plethora of information and communication technology (ICT) tools and systems available in agriculture and 
to tap the benefits of this technology, the presence of young actors is essential. Their active role is important 
for optimizing the value of water through integrated farming and smart, market-driven agriculture, thereby 
enhancing the value chain of irrigation water to promote social and economic community transformation 
(i.e. multifunctional use of irrigation water). To do so, they would have to be offered attractive conditions 
of life, to stay in rural areas and live on agriculture. Every national government needs to show some 
commitment towards this. New resources for their training, effective transfer of knowledge from research to 
the field, innovative financial schemes for their economic sustainability, simple procedures and easy access 
to credit, effective solidarity funds to recover from extreme climatic events, are all part of the same strategy 
a government needs to evolve if introduction of innovation and increased productivity of water resources in 
agriculture are really to be realized on ground level.

Competition over water use is expected to rise further. Therefore, changes are needed in the production 
systems of farmers and in the services provided by the public as well as private service providers to improve 
the water productivity of farmers. Also, effective measures in rural transformation are imperative for this. 

Sub-Theme 3: Improving agricultural water productivity with 
focus on rural transformation
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Ministerial and Senior Officials 
Roundtable06

CHAPTER

Background

The need for a High-Level Advisory Group (HLAG) to guide policy-making on issues related to irrigation 
management at national levels emerged strongly during the Second World Irrigation Forum (WIF2) 
in Chiang Mai, Thailand in November 2016 which witnessed the participation of over 1,200 delegates. It 
became abundantly clear to the forum that intervention at ministerial and senior policy-making levels 
was imperative for putting in place a sustainable agriculture water management module and promote 
“Partnerships for Agricultural Water Management” in line with the vision and mission of the International 
Commission on Irrigation and Drainage (ICID). 

Accordingly, the formation of a HLAG was recommended at the WIF2. The proposed HLAG meeting was 
an attempt to bring together ministers/policymakers and high-level national representatives to pool in their 
thoughts and ideas towards improvements in policies, initiatives and their experiences in the implementation 
of policies related to irrigation and water management at national levels in the face of numerous constraints.

HLAG Meeting

As a result, the first HLAG meeting was organized in Mexico in 2017 and the second meeting of HLAG was 
held during the Third World Irrigation Forum (WIF3) meeting in Bali, Indonesia in 2019.
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The HLAG is expected to be an action-oriented, 
multi-stakeholder partnership to guide national 
governments on international, regional and 
national policy issues relevant to integrated water 
management in the agriculture sector. It is time 
to realize that it is extremely difficult under the 
prevailing situation to synchronize the agricultural 
water demand with available supply of water 
without political will and policy backing.

Objectives of HLAG

The main thrust of the HLAG is to create a policy environment that could combat the impact of climate 
change and increasing human demand of water through efficient use of irrigation and water management 
and also set the tone for technology and financial linkages. Therefore, interactions at the highest political 
and official levels are essential to influence policy formation at national levels.

Report of the Second Meeting of HLAG
The High-Level Advisory Group (HLAG) meeting was graced by the Ministers from Republic of Indonesia 
(HE Dr. Ir. M. Basuki Hadimoeljono, Minister of Public Works and Housing, Republic of Indonesia), Sri Lanka, 
(Mr. Pelisge Harrison, Honorable Minister of Agriculture, Rural Economic Affairs, Irrigation, Fisheries and 
Aquatic Resources Development, Sri Lanka), Uzbeksitan (L.Kh. Muhammadnazarov, Honorable Minister of 
Water Resources of the Republic of Uzbekistan), Egypt (Mohammed Abdelaty Sayed Khalil ,Minister of Water 
Resources and Irrigation), Nepal (Barshaman Pun, Minister of Energy, Water Resources and Irrigation)and 
Malaysia (YB Dato Salahuddin bin Ayub, Minister of Agriculture); the Vice Minister of People’s Republic of 
China (Tian Xue Bin, Ministry of Water Resources); the ICID President and Secretary, and the representatives 
of India, Iran, Iraq, Ukraine, Korea, Philippines, Afghanistan, Italy, and Morocco.

HE Dr. Ir. M. Basuki Hadimuljono, Minister of Public Works and Housing, Republic of Indonesia delivered 
the welcome address and ICID President, Eng. Felix B Reinders presented the opening remarks at the 
HLAG meeting. After the introduction and discussion on the objectives of the Round Table Conference, the 
delegates shared their country’s experiences about the sustainable management of water resources. The 
deliberations then shifted to evolving a mechanism to implement the ministerial meeting’s declaration.

The countries in The HLAG Meeting have started implementing the recommendations of the 2nd WIF in 
Chiang Mai, Thailand to improve irrigation efficiency and water productivity by renewing and reviewing 
agriculture water management policies, encouraging Non-Governmental Organisations (NGOs) and rural 
transformation to cope with important issues such as global warming, climate change, and water scarcity. 
The international partners Food and Agricultural Organisation (FAO), Asian Development Bank (ADB), 
Islamic Development Bank (IsDB) and World Bank (WB) have already provided financial support to promote 
partnerships among stakeholders of water and agriculture to increase the capacity of water and agriculture 
institutions, improve operations and management of irrigation water to reduce poverty and ensure fair 
water distribution.

The HLAG meeting deliberated on: (i) enabling policy environment for water, food, and energy; (ii) role of 
civil society and NGOs with focus on farmers and extension facilities; and, (iii) improving agricultural water 
productivity with a focus on rural transformation.

The impact of climate change and increasing human demand for water vis-à-vis the Water-Energy-Food 
(WEF) Nexus emerged as the main concern and the need to address these issues on a war footing with 
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a higher level of commitment was expressed by the delegates. While the importance of pushing policy 
formation for financing technology adoption by the players of production value chains was emphasized, 
the need for supplementing government and private sector efforts by civil society organizations and Non-
Governmental Organizations (NGOs) in capacity building at the ground level was appreciated in equal 
measure. The significance of developing innovative technology for improving the productivity of land and 
water and the adoption of the latest technology at the field level was also stressed. The role that Public-
Private-People (PPP) partnerships could play in delivering the benefits of conducive policies, technological 
advancement, and financial support to the end-user/farmer was highlighted during the deliberations and 
the cascading effect this will have on the ultimate objectives of global food and nutritional security was 
discussed.

Agriculture Water Management Policies in HLAG Countries
The main issues concerning global warming, climate change, and water scarcity were discussed and action 
taken on these issues were reviewed in the context of agricultural water management policies to improve 
irrigation efficiency and water productivity. Measures to encourage the role of civil society and NGOs with a 
focus on farmers and extension facilities were considered for improving agricultural water productivity with 
a focus on rural transformation.

Improving Agricultural Water Productivity with Focus on Rural Transformation. 

Operational priorities and monitoring mechanisms for improving agricultural water productivity on rural 
transformation were placed under three heads: (i) rural development; (ii) agricultural value chains; and, (iii) 
food security. 

Rural Development

It is imperative to create rural-urban connectivity, promote rural 
health and education; and put in place rural economic hubs for 
rural development. Also, there is a constant need for monitoring the 
implementation of policies based on number of people benefitting 
from increased rural investments; rural roads built and improved; 
availability of reliable power supply in rural areas; expansion of 
access to water supply and sanitation; increase in non-farm activities; 
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suspension of rural services; strengthening access to rural finance, and development of selected rural areas 
as economic hubs. In the same line, ADB has been doing commendable work and providing funds for water 
security investment programmes in peri-urban spaces.

Agricultural Value Chains

An equally important step towards rural transformation involves the creation of 
modern agricultural value chains, providing off-grid energy solutions, ensuring 
food safety and traceability, and, providing affordable rural finance. The success 
of this action can be assessed by evaluating the number of farmers with improved 
market access; wholesale and agri-logistics centres developed and improved; 

cold chain infrastructure and modern retail facilities established and improved; farmers and agribusinesses 
integrated into efficient value chains; and, food safety and traceability certifications introduced. FAO has 
been promoting these technology based agri-value chains.

Food Security

To ensure food security, it is desirable to adopt climate-smart agriculture strategies; 
facilitate water service delivery and efficiency; empowerment of youth and 
women; and, introduce knowledge-intensive agriculture, water-food-health nexus, 
improved climate-resilient irrigation and water delivery services supported by 
quality, climate-resilient inputs and technologies; smallholder farms transitions to 

commercial farms; and, supporting modern knowledge-intensive farming models could serve as effective 
indicators to evaluate food security. As rightly said by Mr. Pelisge Harrison, Hon. Minister of Agriculture, Sri 
Lanka, the major threat the global economy is facing is the pro-longed drought and unpredictable floods 
due to climate change. 

Output

 ¾ The HLAG meeting paved the way for a clear understanding of policy formation for sustainable 
water management keeping in view technologies, business investment models and capacity 
development considerations at various levels of the supply chain.

 ¾ The HLAG came up with a common consensus of its objectives.

 ¾ The participating countries agreed to follow-up on the proceedings of the meeting at the next 
meeting.

 ¾ The participating countries agreed to work towards achieving the recommendations made at the 
meeting.
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Farmers’ Participation07
CHAPTER

Strengthening Farmers Groups in Competitive 
Environment for Global Food Security

Background 
The increase of 2.4 billion in the world’s population 
by 2050 from 7.7. billion in April 2019 will 
necessitate a 70%increasein agriculture production 
to feed the additional population. This will increase 
the demand for water by 55% in a much more 
competitive environment due to the growth in 
industry, energy, environment, and domestic needs 
thereby reducing water for agriculture. Under these 
circumstances, the challenge is how to produce 

more with less water and limited land. Considering the impacts of climate change, it would be a great 
challenge to increase the agriculture production with less water and limited land. 

Besides these challenges, the farmers’ welfare, especially that of the smallholders’, would be a matter of 
far greater concern. Appropriate solutions are urgently needed for them to cope with these, while at the 
same time, the demand for agriculture production also needs to be fulfilled. The utilization of appropriate 
technology has become more important than ever. Fortunately, in recent years, the trend is very interesting 
and encouraging, especially those carried out by young farmers. 

Those positive responses should be widely replicated. The role of farmers associations is central to accelerate 
the process, both internally and externally. Internally, the association should be able to consolidate resources 
at farmers’ level. With appropriate technology utilization and proper facilitation either from the government 
or private sectors, this can increase productivity as well as farmers’ income. Externally, the associations 
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should be encouraged to participate more in agriculture-and-water resources-related development, policy 
formulation, water management, agriculture interventions as well as research and development. This will 
ensure that the public policy meets the farmers’ needs, which in return, would enhance the effectiveness 
and efficiency of development in agriculture and water resources. All those efforts should be carried out in 
the sustainable agriculture framework to meet present the needs of food, without compromising the ability 
of future generations to meet their own needs.

Objective of the Meeting
To discuss various common issues stated above related to sustainable agriculture production from the 
perspective of farmers, the farmers’ roundtable meeting on ‘Strengthening Farmers Groups in Competitive 
Environment for Global Food Security ‘was organised where following main presentation were made:

 ¾ Farmers group as government’s partners in formulating related development policies by Asian 
Farmer Association

 ¾ Farmer association’s role in consolidating resources of smallholders’ farmers for better yield and 
income conducted by Mr. Lasiyo Syaifuddin, Founder of PuspitaHati farmer group and Water User 
Association of Satuhu Bantul, Indonesia. 

 ¾ Sustainable agriculture practices to increase farmers’ income by Mr. Ulus Pirmawan, Head of Wargi 
Panggupay farmer group, Bandung, Indonesia (FAO - Farmer Award – 2018)

After deliberations, Farmer’s Group came out with the following broad recommendations: 

 ¾ Efforts such as institutional strengthening and capacity development are required for water user 
associations (WUAs) to play significant roles in sustainable water management

 ¾ Various kinds of cultivation technologies can be adopted by smallholders’ farmers to increase 
agriculture productivity sustainably

 ¾ Information technology can be utilized to support farmers’ financial service and commodities 
marketing

 ¾ Young farmers can contribute to optimizing technology innovation in the farmers’ institutional 
framework

 ¾ To promote better income for the farmers through a choice of better commodities (high-value 
crops)

 ¾ To make farmers group optimally beneficial to the smallholders’ farmers

 ¾ To improve farmers group’s role in policy formulation on sustainable agriculture and water 
management

The roundtable discussion ended with the sharing of farmer’s experiences in the field.
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Young Professionals 
Participation08

CHAPTER

The International Executive Council (IEC) 
approved the establishment of an ICID Young 
Professionals’ e-Forum (IYPeF) at its 65th meeting 
held at Gwangju, Korea, in September 2014. The 
membership is open to all Young Professionals 
interested in the water sector and specifically AWM 
deliberations on the ICID platform. 

The e-Forum, established as a new LinkedIn Group 
https://www.linkedin.com/groups/6990321, 
is an open online membership with over 600 
international members. The IYPeF encourages 

and promotes a high standard of professional development amongst the young professionals and helps 
in networking with the national and international youth with similar interest in water-related subjects or the 
activities, relevant to ICID objectives. IYPeF not only acts as a virtual meeting place for Young Professionals 
but also serves as a platform that would double up as a stepping stone to ICID annual events and provide 
opportunities to the budding professionals for interaction with the best professionals in irrigation and 
drainage sector; present papers; avail the latest information; and, join various technical working groups.

ICID Young Professionals e-Forum (IYPeF) 
To give a boost to the active participation of Young Professionals in ICID activities related to irrigation, 
drainage, and flood management, the IYPeF organized series of e-discussions and webinars as per their 
mandate. Accordingly, five e-discussions were conducted in 2019 to enable the young professionals to share 
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their views on the topics of interest with a specific focus on the theme “Development for water, food and 
nutrition security in a competitive environment” for the Third World Irrigation Forum (WIF3) and 70th IEC 
Meeting held from 1-7 September 2019 in Bali, Indonesia. 

Based on the revised IYPeF Scheme, the following YPs received the scholarships to attend the 3rd World 
Irrigation Forum; 

(a)  Ms. Kathleen Murray (Australia) 

b)  Ms. Adey N. Mersha (Ethiopia) 

(c)  Ms. Eman Ragab Nofal (Egypt) 

(d)  Ms. Sahar Norouzi (Iran) 

(e)  Mr. Amali Abraham Amali (Nigeria) 

(f )  Mr. Mohammad Shoaib Saboory (Afghanistan) 

(g)  Mr. Rafat Nael Abdul Ghani Al-Intaki (Iraq)

(h)  Ms. Higelaine I. Lapac (Philippines) 

(i)  Ms. Ekaterina Viktorovna Fedotova (Russia) 

( j)  Mr. Wele Methrige Sumith Priyankara (Sri Lanka) 

(k)  Ms. Iuliia Danylenko (Ukraine) 

(l)  Ms. Janga Niharika (India) 

(m)  Ms. Heidi Salo (Finland)

The IYPeF organized five e-Discussions to enable YPs to share their views on various topics with a specific 
focus on the theme “Development for water, food and nutrition security in a competitive environment” 
for the WIF3 and 70th IEC Meetings. The topics and their lead coordinators for 2019 were as follows: (a) 
Non- Conventional Water Use/re-use in irrigation (Ms. Eman Ragab) (b) Solar-Powered Irrigation System: 
Exploring Opportunities and Threats (Mr. Amali A. Amali) (c) Soil Conditions to Ensure Sustainable Agriculture 
and Coping with Climate Change (Ms. Kathleen Murray and Mr. Shoaib Saboory) (d) Flood management 
in agriculture (Ms. Sahar Norouzi) (e) Cost-effectiveness of Agricultural Field Drainage (Ms. Adey Mersha). 

During the WIF programme, it was discussed that even though the membership strength rose to over 
650 members on the LinkedIn group, the number of active participants across e-discussions had dropped. 
The rise in plagiarised content was also discussed in the forum, reiterating the need for the ingenuity of 
knowledge as opposed to an era of copy-pasting. It was decided to condense the two-page summary on 
each e-discussion topic submitted by the lead coordinators to the ICID Central Office into a review article to 
be published in the Irrigation and Drainage Journal. It was agreed that this procedure should be followed 
for all subsequent e-discussions.

In line with this, the forum discussed the need for a meaningful and useful contribution to knowledge. It 
was agreed to set up some guidelines for discussions that ensured the quality and coherence of discussions 
among forum members in line with forthcoming ICID events. The Coordinators agreed to formulate 
guidelines for YP contributions in coordination with the ICID Central Office and make them available to 
forum members before the commencement of the year 2020 activities. The coordinators will work on 
compiling the 2-page summary of e-discussions in consultation with the Chair of the ICID Journal Editorial 
Board (EB-JOUR) for publishing the same in the Journal of Irrigation and Drainage. It was also agreed to 
follow-up with the Chair EBJOUR to ensure that recipients of ICID Young Professionals scholarships are 
added to the list of those receiving the ICID Journals as stated in the scholarship criteria. 
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Activities at Bali, Indonesia during the Third World Irrigation Forum

The IYPeF activities in Bali 2019, included a one-day International Young Professionals Training attended by 
37 participants organized by ICID in collaboration with the Indonesian Committee on Irrigation and Drainage 
(INACID) and International Water Management Institute (IWMI). During the meeting, the forum discussed 
the low turnout of YPs in the training workshop. Insufficient publicity was cited as a possible reason for this. 
For future YP events, the forum recommended highlighting these events on the conference websites and 
using available networks for publicity. Possibility of having YPs sign up at the point of registration will also 
be investigated. 

The forum discussed the need to include more YP activities in future events to increase the participation 
of young professionals as well as drive their active engagement before, during, and after ICID events. The 
participation of YP’s from the hosting National Committee and surrounding region may be encouraged.

The coordinator presented a brief report of the 4th virtual meeting of the IYPeF held on 28 November 
2018 in conjunction with the IYPeF coordinators and staff of the ICID Central Office. The meeting finalized 
the e-discussion topics as well as webinars as part of the activities of the IYPeF towards the WIF3 in Bali 
2019. The need to end the e-discussions well in time for the selection of the YPs and Visa application 
process was also emphasized. The forum was also briefed on the revised IYPeF scheme with modifications in 
membership and selection criteria for sponsorships. 

For the 71st IEC meetings and 24th International Congress to be held in Sydney, Australia from 22-28 
September 2020, the forum suggested the following topics: 

(a) Application of big data in agricultural water management to include groundwater mapping; 

(b) Nature-based drainage solutions to increase flexibility of drainage systems under varying climate;

(c) Remote sensing for water resources management: Challenges and opportunities to include drought 
monitoring and evapotranspiration measurements; 

(d) Bridging the irrigation gap through stakeholder involvement for achieving the SDGs; 

(e) Smart agricultural water management systems for increasing water security and water productivity; 

(f ) Sustainable agricultural intensification for food security and ecological integrity. To consider vertical 
farming, urban agriculture, aquaponics;

(g) Application of ICT technologies for decision support systems at different scales of agricultural water 
management including a review on state-of-the-art use of social media for farmer peer-to-peer 
learning. 

(h) Governance structures for sustainable agricultural water management; 

(i) Carbon cultivation in irrigation and drainage as mitigative strategies to climate change; 

( j) River restoration as a method for flood conservation and control; and, 

(k) 2-D Flood Modelling with HEC-RAS. 

The coordinators will now follow-up the proposed topics to finalize and assign lead coordinators for 
e-discussions and webinars via a virtual meeting to be held after the Bali meetings in coordination with the 
ICID Central Office. 
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Supporting Events09
CHAPTER

A total of 15 supporting-events were conducted during the course of the WIF3. A brief summary of the 
discussions that occurred during the event, is given below. 

9.1  Improving Water Productivity in the Age of Big Data

This event organized by the Daugherty Water for 
Food Global Institute, Nebraska, USA, emphasized 
on the significance of big data for improving 
the water productivity, especially in agriculture. 
Considering the major use of freshwater in 
irrigation, agricultural sector is bound to face 
increasing competition from other sectors because 
of limited water resources, a problem that might 
deteriorate given the predicted climate extremes. 
In the face of depleting freshwater resources, there 
is growing pressure for using water more efficiently, 
particularly in crop production. Water productivity 

is defined as the total output per unit of water used. The definition of water productivity, its analysis, and the 
processes involved are different at different scales: crops, fields, farms, irrigation systems, and basins. Care 
must be taken while comparing this indicator in the context of different agricultural regions and production.

The session and panel studied the use of regional and field-level data such as crop yield, applied irrigation 
water, soil water content, crop canopy parameters, irrigation system feedback as well as remote sensing-
based approaches, for estimating crop water productivity, benchmarking and monitoring improvements. 
The presentations covered a wide range of approaches and scales, from data-rich agricultural regions with 
large fields and mechanized irrigation systems to data-limited areas with small fields and high yield gaps. 



Report of the 3rd WORLD IRRIGATION FORUM

Page No. 60

9.2  Enhancing Biodiversity with Fish-friendly Irrigation in Asia

Organized by the FAO, this session addressed the 
need to tackle water scarcity in Asian agriculture. It is 
projected that by 2050, Asia will need an additional 
food supply of 60% to feed the estimated increase 
in the population by 1.5 million. This calls for better 
management of existing irrigated lands to deal 
with the increasing water scarcity. Demographic 
growth; policies that promote food self-sufficiency; 
rapid urbanization; high energy demand; overall 
socio-economic development; and the impact of 
climate change could result in water scarcity.

This session organized by the Food and Agriculture 
Organization of the United Nations (FAO), stressed 
the need to adopt a more holistic approach to the 
use of land and water resources in conventional 
irrigation management. The strong, historical 
connection between fish production (capture 
fisheries and aquaculture) and irrigation systems 
are being overlooked in the name of modern 
irrigation development, with an overemphasis on 
water delivery, at the cost of ecosystem services. 
All elements of an irrigation system, from upstream 
dam storage to downstream drainage areas, offer 

opportunities for increasing fish production at no additional cost to the main irrigation system. 

Strongly linked with WIF3 Sub-themes 1 and 2, the session was characterized by interactive discussions with 
demonstrations of known mitigation measures. The session also included policy-makers and practitioners 
to ensure modernization projects provide for the anticipated agricultural productivity outputs without 
compromising biodiversity, fisheries and nutrition concerns. This will be a win-win situation for both rice 
production and fisheries.

9.3  Tackling Water Scarcity in Asian Agriculture

Many resource management challenges of Asia are similar to that of Near East North Africa (NENA) region. 
These include high dependency on groundwater, unregulated wells, subsidized pumping costs, deteriorating 
water quality and increasing demand for food. Solutions have been worked out on different lines based on 
cultural, structural, social, and institutional features of each territory. However, an inter-regional approach 
in planning or policy interventions will help regions to exchange knowledge and collaborate on the 
development of state-of-the-art management approaches. During the session, the participants exchanged 
experiences and learned how water scarcity challenges in Asia and NENA are being addressed by adopting 
an inter-regional approach.

9.4  Farmers can Substantially Deploy Water Productivity Potential with 
Effective Technical-Institutional Environment

The supporting event organized by the FAO, focused on enhancing the strength of technical-institutional 
aspects for unlocking the water productivity potential. Empirical studies have disproved the popular belief 
that agricultural water productivity and efficiency increases on larger farms. They show that poorer farmers 
can quickly deploy their productivity potential when the appropriate technical and institutional environment 
is available.
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Small-scale farmers play a key role in agricultural 
technology development and adoption. But 
the economic and environmental benefits of 
technology bypass them. Access to land, water, 
and other natural resources and implementation 
of conducive policies are necessary for increasing 
agricultural productivity, eradicating poverty and 
achieving food security. Strengthening national 
and local government-led planning processes 
is important to ensure that water scarcity 
management in agriculture becomes a top priority 
on the political agenda.

The session discussed innovative farmers’ led solutions to improve crop water productivity and efficiency 
of small-scale irrigation. The Supporting Event shared lessons learned from the results of implemented 
projects and enabled interaction among practitioners, policy-makers and various stakeholders for the 
uptake of these results, their wider application, and inclusion in sectoral policies.

9.5  Dams and River Basin Management

The International Commission on Large Dams (ICOLD) organized a panel discussion on Dams and River 
Basin Management, focusing on the role of dams in irrigation and multipurpose project potential to foster 
economic growth and food security.

The panel included experts from several different regions of the world who provided representation of 
different river basin management approaches. Integrated River Basin Management often needs to 
harmonize conflicting situations when dams have to provide storage and seasonal regulation for irrigation. 
The discussion further addressed the role of the dams in providing the volumes of water and assuring 
irrigation supply in the prevailing scenario of water scarcity and droughts, climate change threatening the 
viability of agricultural subsistence, sustainability of existing and development of future irrigated lands, 
considering the interests of all the stakeholders at basin level. It was opined that in such multipurpose 
projects, financial opportunities for different users are a necessity. Short, medium and long-term decision-
making strategies must be based on a deep knowledge of natural conditions and socio-economic drivers 
in the basin. 

9.6  Developments for Water, Food and Nutrition Security in Asia

The supporting-event on ‘Developments for Water, Food and Nutrition Security in Asia’ was organized 
by the Japanese National Committee of ICID (JNCID) in collaboration with the International Commission 
on Irrigation and Drainage (ICID) Asia Regional Working Group (ASRWG) and the International Network 
for Water and Ecosystem in Paddy Fields (INWEPF). The supporting event highlighted the need for water, 
food and nutrition security owing to the rapid growth of population. It is estimated that by 2050, around 
8.3 billion people out of the projected 9.6 billion people will be from developing countries. Compared to 
1998 figures, the food consumption is expected to increase by nearly 50% by 2030. The Organisation for 
Economic Cooperation and Development (OECD), has evaluated little scope for increasing the amount of 
irrigation water to provide for this increased food demand. Of the world’s annual water usage, about nearly 
70% of the world’s annual water usage goes to agriculture and, about 70% of that is used in Asia alone, 
which is a major growth centre of the world. 

Looking at food production and consumption in Asia, dietary patterns are significantly changing resulting 
into new crop diversifications with increasing diversified demands. On the other hand, the risk of natural 
disasters such as climate change, extreme weather events (drought and flooding) are getting higher in Asia. 
Therefore, development for water, food and nutrition security in this competitive and changing environment 
under the said constraints and risks is an all-important and urgent issue in Asia.
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9.7  Powerful Alliance: Multi-stakeholders Platform (MSP) Contributions 
on Food and Water Security Processesin Asia

The International Water Management Institute 
(IWMI) organized the session on the contribution 
of research to water, food and nutrition security 
and ultimately achieving sustainable agricultural 
and rural development. Higher water productivity 
in irrigated and rainfed agriculture will be required 
to meet the challenges of food security in the face 
of tough competition for water building pressure 
on farmers to curtail water use. Considerable 
research is needed to match the availability of 
sufficient water for food production to meet the 
growing demand for food in the coming decades 

Organized by the Global Water Partnership (GWP) 
in coordination with India Water partnership (IWP), 
the side event highlighted the significance of the 
contributions of Multi-Stakeholders Platforms 
(MSPs) in food and water security in Asia. The 
experts shared their experiences with MSPs and 
how they play a key role in bringing together 
stakeholders and handing out recommendations 
to decision-makers and mobilize action for 
developing suitable sectoral policies on food and 
water security, irrigation and drainage, and land-
use planning at local and national levels.

to ensure water, food and nutrition security at the global level,

This special session discussed the research needed for development focused on water, food and nutrition 
security by IWMI and partners. Apart from the findings of the on-going research, the session explored new 
research priorities and approaches as set out in the IWMI Strategy 2019-2023.

9.9  Lessons from Asia, Innovative Contracting and Financing Modalities to 
Improve Food and Energy Security

The Asian Development Bank (ADB) is known for 
supporting innovations and new technological 
approaches for Developing Member Countries 
(DMCs) and guiding progressive policies and 
legislations for effective contracting approaches to 
identified projects like Design-Build-Operate (DBO) 
contracts through innovative lending modalities. 
Through this session, ADB shared its experiences 
of number of best practices in various DMCs and 
drew lessons learned that can be applied in new 
projects of the ADB or other financiers, focusing on 
International Financing Institutions (IFIs) but also, 

The participants from several Asian countries also shared their experiences and lessons learned and 
highlighted the role of MSPs in facilitating collaboration with the government to create a powerful alliance 
for the realization of food and water security by exploiting the water and food nexus.

9.8  How Research is Contributing to Water, Food and Nutrition Security
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possibly partially, applicable to other financing sources. By establishing innovative lending modalities such 
as results-based lending (RBL), the ADB tries to make a positive impact on the post-project operation and 
maintenance, which improves financial sustainability and operational efficiency of the project. 

9.10 Asset Management Systems for Sustainable Water, Food and 
Nutrition Security with Focus on Irrigation and Infrastructure

Organized by the ADB, this session asserted 
the need for proper asset management critical 
to the sustainability of irrigation systems. 
Modern assets management systems can help 
in ensuring routine maintenance, timely repairs, 
and replacements to improve water delivery and 
avoid heavy rehabilitation costs resulting from poor 
maintenance.

The session further discussed how effective 
management of crops through surface and 
groundwater resources, greater cropping 

The supporting event on water governance was 
organized by the Maharashtra Water Resources 
Regulatory Authority (MWRRA), India from the 
perspective of sectoral allocations, equitable and 
sustainable management, judicious and optimum 
utilization, pricing and recycle/reuse of water. 
Along with the 2030 Water Resources Group at The 
World Bank, MWRRA has identified the strength of 
ICT in water governance and regulation through 
a recently concluded hackathon that challenged 
technology experts to develop blockchain, IoT, 
Machine Learning and AI (Artificial Intelligence) 

intensities, high-yielding varieties of seeds and doses of fertilizers can push up productivity and help to 
boost rural growth. Shifting from canal irrigation to piped and micro-irrigation systems can improve the 
flexibility and efficiency in water delivery but poor asset management, in this case, may adversely affect 
farms, society, economy, and the environment. It was discussed how high-level technology is not always the 
solution, human capacity and O&M of system equipment also play a vital role. 

9.11 Water Sector Governance: Innovative Policies and Role of Disruptive 
Technologies 

applications in tracking wastewater recycling in a variety of sectors including agriculture, which is important 
from the perspective of food and nutritional security.

The session focused on: (I) Understanding the role of water regulator in promoting benign allocations, bulk 
water pricing and promoting technology solutions for judicious and equitable water distribution, efficient 
and optimum use of water along with recycle/reuse of wastewater, (ii) Appreciation of role of ICT techniques 
in water governance making the process of governance transparent and robust and (iii) Understanding 
developments in the use of state-of-the-art ICT techniques embedded in the 4th Industrial Revolution. 
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9.12 Integrated Coastal Development for Addressing Water Security and 
Land Subsidence

Organized by the Indonesian National Committee of Irrigation and Drainage (INACID), the discussions 
during the sessions converged on developing integrated solutions for coastal development to address the 
issues of water scarcity and land subsidence. Integrated solutions in the coastal area may include using it as 
a reservoir to store water. Coastal reservoirs could be constructed at an estuary, gulf, or bay or in the sea 
where a river meets a sea, to store a portion of excess water during floods.

The average runoff to the sea is about 42,800 km3/year on a global scale. The world uses only 5~10% of 
the available freshwater thereby losing most of our precious water to the sea without being used. Currently, 
water scarcity affects more than 40% of the global population. Many countries and cities have realized 
that our problem is not a shortage of water, but the storage of water. Water scarcity in the world has been 
worsened by development projects that use up space meant for storing water. Extracting groundwater 
results in land subsidence thereby submerging cities along the coastal belt. In Jakarta, the National Capital 
of Indonesia, land subsidence causes regular flooding to the city due to excessive pouring of rainwater and 
the surge of seawater.

Thus integrated solutions are necessary to address the issues such as flooding problems, lack of water 
supply, sewerage system etc. in coastal areas such as Jakarta, while creating investment opportunities for 
the revitalization of the city by improving transport and traffic circulation, expanding the port capacity, and 
providing new space for urban development through land reclamation. 

9.13 Sustainable Lowland Management to Support Food Security
The session organized by INACID on sustainable 
management of the lowlands to improve 
food security prospects, presenting examples 
from Indonesia. The reclamation of lowland 
for agriculture requires careful land and water 
management.

Indonesia has about 33 million ha of lowlands, 
located mainly in the coastal zones of Sumatra, 
Kalimantan, and Papua, including peatlands, 
freshwater swamps in the (tidal) coastal zone, 
inland swamps, and mangroves. The lowlands in 

Indonesia are a major carbon store as they contain over 80% of Indonesia’s peatlands. There is an urgent 
need for alternative land as the agricultural development is hampered by land reclamation. An integrated 
lowland landscape approach envisages the sustainable management of land and water that is based on 
natural hydrological boundaries. This approach is amenable to integrated multi-sectoral development that 
enhances local livelihoods and the regional economy, mean while reducing the emission of Greenhouse 
Gases (GHG) and promoting biodiversity conservation. Water management is essential for land productivity, 
peatland restoration and conservation, and inundation risk mitigation. Integrated land-use planning needs 
to adopt a multi-pronged approach taking into account actual environmental and biophysical characteristics 
as well as the socio-economy. 

The session further deliberated on other approaches for collaborative efforts of the national and local 
governments, academics, and communities. Development of lowlands needs to focus on conservation of 
peatlands, coastal zones and biodiversity, mitigating impacts of climate change, as well as socio-economic 
development, and agriculture. 
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9.14  Leveraging ICT for a Better Future in Agriculture through 
Public-Private Collaboration 

The session, organised by INACID, focused on emphasizing the significance of Information and 
Communications Technologies (ICT)in agriculture. The discussion focused on the use of ICT for improving 
the yield of smallholder agriculture characterized by low productivity and to reap the benefits of the 
potential yield that could result from best practices. ICT could be used to access support services such 
as irrigation services, extension services, good agricultural practices, weather prediction, and financing. 
Furthermore, event emphasized the use of ICTs to streamline the production process and help farmers as 
well as financial institutions in reducing financial risks. Technological solutions can help smallholder farmers 
by linking government gathered, data to the data gathered by agricultural technology companies through 
drones, onsite soil/water debit/local weather sensors and Android phones. 

Organized by the IHE-Delft, the workshop focussed 
on the basic knowledge and interconnection 
between ‘Water, Food, Energy Security’ with 
NEXUS and a case study was presented on 
Karawang regency, West Java. In the coming years 
the integration of these three components will 
get more and more attention in general and in 
Indonesia in particular. The workshop method was 
on (theoretical) knowledge, discussion and some 
remarks from the senior IHE alumni all over the 
world. 

The topic on nexus for water, food and energy security is really important for Indonesia, South East Asia 
and other parts of the world. The economic growth is relatively high in these countries and more integrated 
approach has to be considered related to the efficient use of water and energy in order to produce food. 

The case study of Karawang Regency illustrated the method and approach on how to develop an integrated 
approach by using NEXUS by considering the technical and non-technical aspects properly, which can be 
followed by other areas.

9.15  Water, Food, Energy Security and IHE Delft (IHE-DELFT)
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Exhibition10
CHAPTER

During the ICID Meeting, the technical exhibition presenting achievements in the field of irrigation and 
agriculture constructions and management was held from 2 to 5 September 2019 at Bali Nusa Dua 
Convention Centre in Indonesia. 

Around 85 booths were available for the exhibitors. Participants got an opportunity to present their 
achievements and new technologies to help them make their products and services known to a vastgroup 
of stakeholders including large companies and irrigation constructing engineers from all over the world, in 
the field of service operation in the following areas:

 ¾ Water Resource Management

 ¾ Constructing and Operating Contractors

 ¾ Water Resources (Dam, Irrigation, Water Supply)

 ¾ Engineering and Consulting Firms

 ¾ Electrification Benefits

 ¾ Hydroelectric Power Companies

 ¾ Plants Producing Special Equipment

 ¾ Environment Specialist and Consultants

 ¾ Companies Working in The Field of Water Sectors

 ¾ Organizations Working in The Field of Irrigation, Drainage and Agriculture

 ¾ Organizations and Committees Financing Projects

 ¾ Computer Organizations.
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Major Recommendations 
of the Forum11

CHAPTER

The ICID organized the meeting of the Third World Irrigation Forum (WIF3) in collaboration with the 
Indonesian National Committee on Irrigation and Drainage (INACID) who hosted the event in partnership 
with Food and Agriculture Organization (FAO) of the United Nations, Asian Development Bank (ADB), World 
Bank (WB), International Water Management Institute (IWMI), UNU-FLORUS and others. 

The Main Theme of WIF3 was: ‘Development for water, food and nutrition security in a competitive 
environment. There were three sub-themes under the main theme: Sub-theme 1. Enabling policy 
environment for water, food, and energy; Sub-theme 2. Role of the civil society and NGOs with a focus on 
farmers and extension facilities; Sub-theme 3. Improving agricultural water productivity with a focus on rural 
transformation. Besides, there were important events including a meeting of the High-Level Working Group 
(HLAG) consisting of Ministers and Senior Officers from Member and Non-Member countries, Farmers’ 
Roundtable, Youth engagement, 6 Workshops, 15 Supporting Events, Exhibition, Technical Tours, and Social 
Programs. Included in these events were Key-note speeches, Paper and short-communication presentations 
during the sessions, Technical papers presented as posters, and displays.

In all, nearly 1500 participants from 60 countries, including ministers and vice-ministers from 9 countries and 
heads, or representatives of 10 International Organizations attended the Forum. 

The WIF3 focused on addressing global food security, poverty alleviation, and environmental protection, 
by sustaining economically and socially viable irrigation and drainage development and management. 
The Forum acknowledged the rapid population growth and urbanization, changes in land use, and 
diets, increasing droughts, floods, and environmental degradation. The forum reaffirmed its commitment 
to sustainable development and management of agricultural water as a priority issue for achieving food 
security and poverty alleviation. The forum advocated the need for course-correction to increase water 



Report of the 3rd WORLD IRRIGATION FORUM

Page No. 70

productivity and improve agricultural water management in developing countries to achieve the Sustainable 
Development Goals related to water security and continuing rural development.

Major Conclusions and Recommendations 
Based on the proceedings, the following statements were formulated and supported by the participants 
at the concluding session of the Forum:

 ¾ To guide land and water policies towards sustainable agriculture water management, to 
improve resilience in agricultural water use and provide incentives for sustainable use, where 
applicable;

 ¾ To support the implementation of Integrated Water Resources Management (IWRM) at all 
levels of the river basin, irrigation and drainage schemes and on-farm through (international) 
cooperation;

 ¾ To build new infrastructure and improve existing infrastructure for water storage, irrigation, and 
drainage, disaster prevention, etc. through economically sound, environmentally sustainable 
and socially equitable actions;

 ¾ To improve water productivity for agriculture by fixing responsibilities in irrigation, and drainage 
system; operation and maintenance, by involving private sector and civil society organizations 
and defining their roles clearly;

 ¾ To help the farmers in improving their crop productivity and conserve water;

 ¾ To encourage more investments in agriculture and more effective use of these financial 
resources and encouraging international financing institutions, development partners and 
governments to enhance support for agricultural water management;

 ¾ To facilitate knowledge/data collection, use and dissemination; to facilitate evidence-based 
policymaking and encourage scientific research, education, development and adoption of 
innovations in practice;

 ¾ To provide a conducive environment for the younger generation and women to contribute 
their new skills to agricultural water management by strengthening, training, and educating the 
young professionals.

Other Events
The meeting of the High-Level Working Group (HLAG), chaired by HE Basuki Hadimoeljono, Minister of 
Public works and Housing of Indonesia, arrived at the following decisions: ICID provides a unique multi-
stakeholder platform for sharing and learning by engaging in issues of common interest at the global level. 
The Forum promotes multidisciplinary discussions towards sustainable solutions for water management 
in agriculture through exchange of latest irrigation and drainage policies, practices, innovations, and 
technologies, exploring and formulating concrete inter-disciplinary proposals, development of liaison/
collaboration among various national and international institutions, organizations and private sector 
working for agricultural water management, and advocacy for political commitments. The HLAG meeting 
was a meeting of policy planners and high-level national representatives to share their thoughts and ideas 
for improvements in policies, initiatives and implementation at the national level in matters concerning 
irrigation and water management under various constraints. Efficient irrigation and water management 
make for poverty alleviation. The interactions at the highest political and official levels can bring together 
partnerships for the implementation of the common goals of building a prosperous rural society.
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The discussions in the Farmers’ Round Table Meeting focused on Strengthening farmers groups in 
competitive environment for global food security and discussed the following: i) the usage of organic 
fertilizer in horticulture to give impetus to the farmers in terms of production, environment control, and 
market; ii) effective water management is crucial for optimizing agricultural production, consequently 
promoting farmers’ incomes through participatory operation and maintenance by the farmers; iii) marketing 
support for agricultural products also plays an important role in achieving better incomes for farmers; iv) 
rotational scheduling of irrigation water at secondary level, as well as farm level can be effective in improving 
water productivity; v) in some regions of Indonesia, farmers are already familiar with ICT systems, which can 
improve water productivity; vi) the role of government, NGOs, universities, and market actors needs to be 
encouraged invigorated to promote a better understanding and strengthen farmers. Based on these items, 
the broad recommendations were ICT development to support farmers on production and marketing and 
introducing irrigation and local wisdom to ensure better environmental impacts.

Two workshops for training young professionals were conducted. The following recommendations were 
made: climate projections by agencies to be coordinated to reduce uncertainties; adaptive measures/
technologies need to be made widely available through social media; valuation of water is context-specific 
and needs to consider social, cultural and economic factors; and, simultaneous capacity building of youth 
and leaders on water technologies. 

Workshops
The following statements emerged from the 6 workshops that were conducted during the Forum for which 
57 papers were accepted.

 ¾ Historically, water sustainability depended on proper operation and maintenance in a transparent 
community-based management system.

 ¾ Changing rural demographics are throwing up new challenges in many agricultural water 
management schemes. Modernization efforts should be tuned to the specific location, needs of the 
farmer and socio-economic context ensuring sustainable ecosystems for irrigated agriculture.

 ¾ Transfer of ownership of irrigation and drainage systems to water users’ associations is important to 
ensure the success of participatory irrigation and drainage management, including the productivity 
of micro irrigation systems. Modernization of irrigation management needs to be conducted 
through sustainably effective institutional and organizational arrangements of the farmers through 
water users’ associations and related stakeholders. Farmers and rural populations have to be at 
the center of all modernization efforts for providing sustainable irrigation services to irrigated 
agriculture. Transfer of ownership of irrigation and drainage system is crucial for the success of 
participatory irrigation and drainage management.

 ¾ Tidal areas are facing problems in striking a balance between development and conservation 
under rapid urbanization. To reduce the risk to life and property, intelligent flood control systems 
by integrating rainfall information in river basins, river flows and simulation of potential floods have 
to be put in place. To avoid over-pumping of groundwater causing land subsidence, seawater 
intrusion, and flooding, it is important to construct and operate to ensure optimal management 
systems. 

 ¾ To pre-empt innovative and integrated impact assessment needs to be and shared with all 
stakeholders. 

 ¾ Information technology, remote sensing, and the internet are emerging as the latest tools for 
modernization. Smart water management with innovative information and communication 
technology needs to be developed and systematically applied, not only for agricultural productivity 
but also for the adaptation to the changing climate and mitigation of its possible negative impacts.
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Supporting Events
Broad recommendations coming out from 15 Supporting Events organised during WIF3 are as follows:

 ¾ The intensification of productivity on existing agricultural lands is needed to prevent massive land 
conversion and additional ecological disturbances. The trends in water productivity in Africa can be 
improved by about 70%. One simple method is to identify champion farmers in a region and study 
their best practices and share this information with other regional farmers.

 ¾ There is a need to establish local or regional benchmarks of water productivity so that farmers can 
look for comparing their performance and improving their production practices to achieve their 
goals. The socio-economic conditions of farmers in a region, as well as their water governance 
structure, are needed for evaluating reasons for high or low water productivity. Socio-economic 
conditions and water governance systems determine high or low water productivity. 

 ¾ Remote sensing can provide useful spatial data on agro-ecological zones to help bridge the yield 
and water productivity gaps by optimizing the inputs. 

 ¾ Adequate operation and maintenance of irrigation and drainage systems are often neglected 
elements in scheme management, generally thereby leading to a build-deteriorate-rehabilitate 
vicious cycle. Design- build-operate contracts and result-oriented based lending can focus on this 
item, while they may provide the possibility for an innovative way to better operate and maintain 
irrigation and drainage systems based on a performance-based approach. To achieve this, some 
binding performance criteria will be needed. Result based lending would have to result in a shift 
of the focus towards greater sustainability of systems by improved operation and maintenance. 
Negligence in operation and maintenance of irrigation and drainage systems may entail huge 
expenses when breakdown. 

 ¾ Water Accounting Plus is a promising framework that allows users to assess the potential impacts 
of different water management strategies on agricultural and environmental services. It can be 
gainfully employed by farmers and irrigation and drainage system managers to assess economic 
water productivity and make investment decisions based on-farm data.

 ¾ Information and Communications Technology (ICT) is a useful agricultural extension service for 
sustainable water management.

 ¾ Innovative groundwater recharge and demand management approaches offer promising 
contributions towards building resilience and adaptation to climate change. Work carried out in 
Africa and Asia has demonstrated innovative approaches, like the application of solar energy-
based systems can provide access to smallholder farmers for irrigation while minimizing potential 
environmental costs.
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Technical Tours12
CHAPTER

Technical tours were arranged for participants to enlighten them about the Balinese culture which is closely 
linked to irrigation management and to enjoy the beauty of the island.

Subak Museum Tabanan Regency

Subak Museum is located in the Kedri sub district and Tabanan regency in the midst of some of the 
largest rice fields in Bali. Subakisan organization of farmers who work in adjacent fields and share water 
from common sources. Historical evidence traces this system to the 11th century. It has over 1,200 Subaks 
coordinating the irrigation of a combined 200,000 hectares of paddy fields. 

Jatiluwih Rice Terraces

Jatiluwih rice terraces are recognized as a UNESCO Cultural Heritage site, covering 600 Ha of rice fields that 
follow the flowing hillside topography of the Batukaru mountain range. Subaktraditional water management 
cooperatives maintain these rice fields

Pura Tirta Empul, Tampak Siring

Pura Tirta Empulis a Hindu temple in Tampak Siring town of Bali. It is renowned for its holy water. The temple 
was built in 926 CE, at a site with a large water spring that flows to the Pakerisan River Basin. The stream 
flows through 30 traditional villages that represent the cultural heritage of Bali. Pakerisan River Basin has 
more than 30 ancient sites that came up between the8thand 11thcenturies. These sites are surrounded by 
beautiful scenery and picturesque paddy fields embracing terraced cultivation. UNESCO has declared this 
area as a World Cultural Heritage Site. 

and Tours for Accompanying Persons 
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Gunung Kawi

Gunung Kawi is a Hindu Temple and an ancient relic located beside the Pakerisan River and flanked by 
terraced rice fields. Gentle breeze lends a velvety green texture to the panoramic view of this area which is 
soothing to the eye.

ARMA Museum, Ubud

Agung Rai Museum of Art (ARMA) is one of the best museums in Indonesia. Poised on six hectares of 
exquisite Balinese gardens, the design of the museum and Resort seamlessly reflect the ARMA philosophy of 
balance between man and environment.

ARMA is more than a museum. It is a rare blend of artistic, cultural and architectural traditions with a 
sophisticated lifestyle.

Ubud Art Village

Rumah Bali is a traditional Bali House Compound and Pura Puseh Desa Batuanisone of the best temples 
in the Ubud area which has a rich cultural and historical background. Ubud Palace and Ubud’s traditional 
market are places where the tourists purchase artworks, handicrafts, souvenirs, and trinkets.

GWK Cultural Park with Uluwatu and Kecak Dancers

Garuda Wisnu Kencana (GWK) is a cultural park with an imposing statue of Wisnu. On the south coast of 
Bali, the towering tableland of Bukit drops dramatically into the sea in sheer cliffs. The sacred temple of 
Uluwatu lies on a projection of these cliffs. Pura Luhur Uluwatu is populated by a friendly tribe of monkeys 
and is one of the most stunning temples in Bali. Kecak dance is performed in this temple by traditional 
dancers. This performance is based on the Indian epic—Ramayana-- emphasizing loyalty of a housewife 
represented by Dewi Shinta. The difference between the two performances lies in the accompanying music. 
The music in this performance is rendered by the chorus of tens of men singing and moving to create 
unrivalled, vibrant and lively music.

Taman Ayun temple

Taman Ayun Temple is the royal temple of the Mengwi Dynasty in the north-western part of Bali. It is 
surrounded by a lovely lotus pond.

Sunset at Tanah Lot 

Tanah Lot offers one of the best views of Sunset in Bali. The temple is built in the small promontory of 
the seashore. The waves come crashing to the rocks. From the rocks jutting out into the sea, it offers a 
memorable view of the setting Sun.
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Social Events

Important Dinners at WIF3 

After daylong deliberations, workshops, technical tours, etc., the evenings were reserved for dinners, 
cultural events, and networking. Majorly, four dinners were hosted during the course of the 3rd World 
Irrigation Forum (WIF3) meeting.

Welcome Dinner

The participants and delegates at the 3rd World Irrigation Forum (WIF3) and the 70th International Executive 
Committee Meeting (IECM) joined the Minister of Public Works and Housing, Indonesia for the Welcome 
Dinner hosted by the Ministry of Tourism, Indonesia and the Indonesian National Committee on Irrigation 
and Drainage (INACID) on 2nd September 2019. The Welcome Dinner included a cultural program featuring 
a dance performance based on ‘The Story of Dewi Sri’ –the Javanese and Balinese goddess of rice and 
fertility. 

Farewell Dinner 

The Farewell Dinner was hosted by the Governor of Bali and INACID on 4th September 2019 at the Tanjung 
Benoa Hall, Bali Nusa Dua Convention Center. The program included presentations by traditional performers 
including Nusantara Dance showcasing the vibrant culture of Indonesia. 

Other Events

In addition to these, dinners were also hosted by Irrigation Australia’s Committee on Irrigation and Drainage 
(IACID) and the Chinese National Committee on Irrigation and Drainage (CNCID).



Report of the 3rd WORLD IRRIGATION FORUM

Page No. 76

Presentation of Awards, Plaques, and Recognitions

Recognition of World Heritage 
Irrigation Structures (WHIS) 

The Chair of the Panel of Judges, VP Dr. Brian 
T. Wahlin, PCSO Chairman presented to the 
Council, the report on the historical irrigation and 
drainage structures identified to be recognized 
as World Heritage Irrigation Structures (WHIS). 
Accordingly, the Council accorded its approval 
to the recognition as “World Heritage Irrigation 
Structures” to seventeen irrigation structures from 

PH Dr. Saeed Nairizi (Iran), as the Chair of the 
Panel of Judges for WatSave Award 2019, presented 
his report and recommended to the Council for 
bestowing the awards in different categories as 
follows: Technology Award to Mr. Tian Fuqiang 
(China) for his work “Water and Salt Regulation 
Scheme Under Mulched Drip Irrigation for Cotton 
in Arid Regions”; Innovative Water Management 
Award to Mr. James Winter and Mr. Tony Quigley 
(Australia) for their work on “Trangie-Nevertire 
Renewal: An Irrigation Infrastructure Modernisation 
Success Story”’; Young Professional Award to Mr. 

Best Paper in the ICID Journal 
“Irrigation and Drainage” 

Out of all the papers published in the ICID 
Journal “Irrigation and Drainage” during the year 
2018, the best paper was announced by PH Prof. 
Bart Schultz, Chair of EB-JOUR. The Best Paper 
Award was shared jointly by Fang Wan, Wenlin 
Yuan, Qingyun Li, and SubingLü for their work on 
“Research on Risk and Early Warning System of 
Inter-Basin Multi-Reservoir Water Transfer-Supply 

Ali Mahdavi Mazdeh; Mr. Mohammad Bijankhan; Mrs. Narges Mehri; Mr. Hadi Ramezani Etedali and Mrs. 
Fatemeh Tayebi (Iran) for their work on “Applications of Constant Flow Rate Control Valve in Water Saving” 
and Farmer Award to Mr. Karan Jeet Singh Chatha (India) for his work on “Water Conservation by use of 
Sprinkler & Drip Technologies in Paddy Crop”. 

President Felix Reinders and VPH Dr. Ir. M. Basuki Hadimuljono, Minister of Public Works and 
Housing, Republic of Indonesia handed over the plaques and the prize monies of US$ 2000 each to 
the WatSave Award winners. President thanked INACID for the financial support to the WatSave Awards for 
2019. 

Operation with Consideration of Uncertain Factors”, which was published in Volume 67, Issue No.3 of the 
Irrigation and Drainage 2018. President, ICID handed over the award to the winners. 

China (2): Hetao Irrigation District, Qianjinbei Irrigation System; Iran (4): Abbas Abad Complex, Baladeh 
Qanat, and Water System, Kurit Dam, Shushtar Historical Hydraulic System; Italy (3): Berra Irrigation Plant, 
Migliaro Water Diversion Gate, Panperduto Dam; Japan (4): Jukkoku-bori Irrigation System, Minuma-Dai 
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Irrigation System, Kurayasu and Hyakken Rivers Irrigation and Drainage System and Kikuchi Irrigation 
Systems; Malaysia (1): Wan Mat Saman Canal; Sri Lanka (1): Minneriya Reservoir and the United States of 
America (2): Alamo Irrigation System, Theodore Roosevelt Dam. The irrigation structures recognized as 
WHIS will be included in the ICID Register of WHIS. The President, ICID handed over the “Plaque and a 
Certificate” to this effect to the owner agencies of these structures. 

Presentation of ICID Plaques to Retiring Vice Presidents and Chairs of Workbodies Citation 
plaques were presented to the three retiring Vice Presidents for their guidance and services rendered to the 
ICID activities during their tenure of office. (a) Dr. (Mrs.) Irene G. Bondarik (Russia) Vice President 2016-2019 
(b) Mr. Waseem Nazir (Pakistan) Vice President 2016-2019 (c) Eng. Madhav Belbase (Nepal) Vice President 
2016-2019.

Retiring Chairs of Workbodies, Dr.Fuqiang Tian (China), Chairman, Working Group on Water for Bio-
fuel and Food (WG-BIO-FUEL, 2015- 2018) was honoured with the presentation of citation plaque for his 
commendable guidance to the activities of the WG-BIO-FUEL.



Report of the 3rd WORLD IRRIGATION FORUM

Page No. 78



Report of the 3rd WORLD IRRIGATION FORUM

Page No.79

ANNEXURE



Report of the 3rd WORLD IRRIGATION FORUM

Page No. 80



Report of the 3rd WORLD IRRIGATION FORUM

Page No.81

Participation from various countries01
ANNEXURE

A. OFFICE BEARERS
President

1.  Eng. Felix B. Reinders (South Africa)

Vice Presidents

2.  Dr. (Mrs.) Irena G. Bondarik (Russia)

3.  Mr. Waseem Nazir (Pakistan)

4.  Eng. Naoki Hayashida (Japan)

5.  Dr. Brian T. Wahlin (USA)

6.  Dr.Yella K. Reddy (India)

7.  Dr. Marco Arcieri (Italy)

8.  Dr. Kamran Emami (Iran)

9.  Mr. Ahmed EL BOUARI (Morocco)

Secretary General

10.  Eng. Ashwin B. Pandya, ICID (India)

B. CHAIRPERSONS OF PERMANENT COMMITTEES
1.  Vice President Hon. Laurie C. Tollefson (Canada), PFC

2.  Vice President Hon. Dr. Ding Kunlun (China), PCTA

3.  Vice President Dr. Brian T. Wahlin (USA), PCSO

C. PAST PRESIDENTS
1.  Prof. Dr. Chandra Madramootoo (Canada)

2.  Dr. Gao Zhanyi (China)

3.  Dr. Saeed Nairizi (Iran)

4.  Dato’ Ir. Hj. Keizrul bin Abdullah (Malaysia)

5.  Prof. Dr. Ir. Bart Schultz (The Netherlands)

6.  Mr. Peter S. Lee (United Kingdom)
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D. PAST VICE PRESIDENTS
1.  Mr. Laurie C. Tollefson (Canada)

2.  Dr. Mohamed Abd-El-Moneim Wahba (Egypt)

3.  Dr. Laszlo G. Hayde (Hungary)

4.  Dr. A. Hafied A. Gany (Indonesia)

5.  Dr. Shinsuke Ota (Japan)

6.  Prof. Dr. Charlotte de Fraiture (The Netherlands)

7.  Mr. Chaiwat Prechawit (Thailand)

8.  Dr. Ragab Ragab (United Kingdom)

9.  Mr. Ian William Makin (United Kingdom)

10.  Dr. Ir. Basuki Hadimoeljono (Indonesia)

E. NATIONAL COMMITTEES / COMMITTEE
S. No. Names Countries/NCs
1. Mr. Naseer Ahmad Fayez Afghanistan
2 Mr. Bryan Ward; Ms. Christine Delphin Australia
3 Mr. OUANGO D. François Burkina Faso
4 VPH Laurie C. Tollefson Canada
5 Mr. Gao Lihui; Ms Li Ruoxi China
6 Prof. Dr. Zeinab Hussien Behairy; Prof. Dr. Hesham Mostafa; 

Mohamed Ali
Egypt

7 Dr. Dominique ROLLIN France
8 VPH Dr. Laszlo G. Hayde Hungary
9 Mr. Vinod Kumar Tiwari India
10 Ir. Adang Saf Ahmad, CES; Ir. M.Z. Fatah; Mr. Sigit Marwanto; Dr. 

Mochammad Amron
Indonesia

11 Mr. Mehrzad Ehsani; Mr. Ali Reza Salamat Iran
12 Mr. Hussein Abdulameer Baga; Eng. Nissreen Sami Tarkhan; Mr. 

Rafat Nael Abdulghani Al-Intaki
Iraq

13 VP Dr. Marco Arcieri Italy
14 Mr. Sato Yohei; Mr. Kenji MIYAGAWA; Prof. Dr. Tsugihiro WATANABE Japan
15 Ms A Bin LEE; Ms Sang Hee PARK Korea
16 Ir. Hj. Nor Hisham bin Mohd Ghazali; Ir. Hj AHMAD BIN DARUS Malaysia
17 Dr. Bartali El Houssine Morocco
18 Mr. Bashu Dev Lohanee Nepal
19 PH Prof. Dr. Bart Schultz; Prof. Dr. Charlotte de Fraiture The Netherlands
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20 Ms Florence J.; Engr. Dr. Elijah A. ADERIBIGBE. Engr. Muhammad 
Sani Bala

Nigeria

21 VP Waseem Nazir Pakistan
22 ATTY. AILYNE C. AGTUCA-SELDA Philippines
23 VP Dr. (Mrs.) Irena G. Bondarik Russia
24 Dr. Sylvester Mpandeli; Mrs. Mary Jean M. Gabriel South Africa
25 Eng Janaki Meegastenna Sri Lanka
26 Mr. Arthon Suttigarn Thailand
27 Mr. Ali GOKYEL; Mr. Muhammed Imran Kulat Turkey
28 VPH Dr. Ragab Ragab United Kingdom
29 VPH Larry D. Stephens USA
30 Dr. Shukhrat Mukhamedjanov; Dr. Shavkat Rakhimovich Khamraev Uzbekistan
31 Dr. Ruey-Chy Kao; Mr. Kuang-Ming Chuang; Prof. Ray- Shyan Wu Chinese Taipei

S. No. Names Countries/NCs
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Program02
ANNEXURE

Theme: Development WIF3 for Water, Food and Nutrition Security 
a Competitive Environment

Time/Date Description
Saturday, 31 August

09:00 onwards Registration
Sunday, 1 September

09:00-18:15 International Workshops and other meetings
Monday, 2 September

09:00 onwards Registration & International Exhibition
10:00-10:41 Opening Ceremony
10:41-10:56 Inauguration of the International Exhibition, including Poster Exhibition

10:56-11:30
Visit booths at the Exhibition Hall
Briefing Meeting of Session Officers

11:30-12:00 Health Break1
12:00-13:15 Opening Ceremony (contd.)

14:00-16:00

Plenary Session I (PL-I)
Theme: Development for Water, Food and Nutrition Security in a 
Competitive Environment
Chair: Eng. Felix B. Reinders, President, ICID; Co-Chair: Mr. Mohammad Hasan 
(INACID)
Rapporteur: Mr. M. Amron (INACID); YP-ICID: Kathleen Murray (Australia); YP-
INACID: Marasi Deon Joubert

14:00-14:05 Opening Remarks by Eng. Felix B. Reinders, President, ICID
14:05-14:25 Keynote Speaker - Dr. Mark Smith, Deputy Director-General, IWMI
14:25-14:45 Keynote Speaker - Dr. Loïc Fauchon, President, WWC
14:45-15:05 Keynote Speaker - Mr. Mohammad Hasan (INACID)
15:05-15:20 Keynote Speaker - Mr. Michel de Vivo, Secretary General, ICOLD
15:20-15:30 Presentation by PH Prof. Chandra A. Madramootoo (Canada), the winner of the 

World Irrigation and Drainage Prize - 2019
15:30-15:37 Presentation by Mr. Jelle Beekma (ADB), ST-1: Theme Leader
15:37-15:44 Presentation by Mr. Eduardo Mansur (FAO), ST-2: Theme Leader
15:44-15:51 Presentation by Mr. IJsbrand H. de Jong (World Bank), ST-3: Theme Leader
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Time/Date Description
15:51-16:00 Discussions and Closing remarks by Chair

16:15-18:15

Plenary session II (PL-II)
Sub-Theme 1: Enabling policy environment for water, food and energy
Co-Chairs: Mr. Jelle Beekma (ADB) Leader/ Ir. Widiarto (INACID)
Rapporteur: Ir. Doddy Yudianto; YP-ICID: Ir. Adey Mersha (Ethiopia); YP-
INACID: Ir. M. Andrie Azhari
Theme Supervisors: ICID VPs Er Madhav Belbase (Nepal), Dr. Brain T. Wahlin 
(USA), and Dr. Kamran Emami (Iran) and Ir. Soekrasno, Dipl. HE (INACID)

16:15-16:20 Opening remarks by Chair
16:20-16:50 Keynote Speaker – Dr. Peter McCornick (DWFI), USA
16:50-17:20 Background Paper by Mr. Jelle Beekma (ADB) – Theme Leader
17:20-17:35 Best Paper ST1.1 Sustainable Management of water in Northern California, USA, 

for food, energy, and environmental security by W. Martin Roche
17:35-17:50 Best Paper ST1.2 Water resource and food security: a case study of households in 

Gauteng province, South Africa by Maponya Phokele
17:50-18:05 Best Paper ST1.3 An improved approach for estimating soil moisture content to 

improve irrigation decisions by Birendra KC et. al.
18:05-18:15 Discussions and Closing remarks by Co-Chair

16:15-18:15

SE-1 Improving Water Productivity in the Age of Big Data (Daugherty Water for 
Food Global Institute, Nebraska, USA)
SE-3 Tackling water scarcity in Asian agriculture (FAO, Thailand)
SE-11 Water Sector Governance: Innovative Policies and Role of Disruptive 
Technologies (MWRRA, India)
Round Table 1 – HLAG (Ministerial and Senior Officer Meeting) Roundtable

19:00-22:00 Welcome Dinner (INACID)
Tuesday, 3 September

09:00 onwards Registration and International Exhibition

09:00-11:00

Plenary session III (PL-III)
Sub-Theme 2: Role of civil society and NGOs with focus on farmers and 
extension facilities
Co-Chairs: Mr. Sami Faruqi (IsDB) and Dr. Ni Made Sumiarsih (INACID)
Rapporteur: Dr. Ismail Widadi (INACID); YP-ICID: Ms. J. Niharika (India); YP-
INACID: Tesar Hidayat Musouwir
Theme Supervisors: Eng. Naoki Hayashida (Japan); Dr. K. Yella Reddy (India); 
and Mr. Ahmed El Bouari (Morocco) and Ir. Iwan Nursyirwan (INACID)

09:00-09:05 Opening remarks by Chair
09:05-09:25 Keynote Speaker: Kazumi Yamaoka (Japan)
09:25-09:45 Background Paper Sub-theme 2 by Mr. Salman Maher (FAO) – Theme Leader
09:45-10:00 Best Paper ST 2.1 Reforms in the irrigation sector of India [W.2.1.05]
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Time/Date Description
10:00-10:15 Best Paper ST 2.2 Research, extension services and training as key drivers to 

agroforestry adoption in Limpopo province, South Africa by Maponya P et al 
[W.2.2.04]

10:15-10:30 Best Paper ST 2.3 Farm-level participation of a novel water saving education 
model to improve water use efficiency and irrigation sustainability by Seul Gi Lee 
et al [W.2.3.03]

10:30-11:00 Discussions and Closing remarks by Co-Chair

09:00-11:00

SE8-I How Research is Contributing to Water, Food and Nutrition Security (IWMI)
SE10-I Asset management systems for sustainable water, food and nutrition 
security with a focus on irrigation infrastructure in a competitive environment 
(ADB)
SE2-I Enhancing biodiversity with fish-friendly irrigation in Asia (FAO)
SE13-I Sustainable Lowland Management to Support Food Security (INACID)

09:00-11:00 Round Table -2: Farmers Roundtable

11:15-13:15

Plenary session IV (PL-IV)
Sub-Theme 3: Improving agricultural water productivity with focus on 
rural transformation
Co-Chairs: Mr. IJsbrand H de Jong (WB) / Ir. A. Hafied A. Gany (INACID)
Rapporteur: Mohammad Ramdani (INACID); YP-ICID: Ir. Eman Ragab (Egypt); 
YP- INACID: Vena Rahayu Surya Saputra
Theme Supervisors: Dr. Irena Bondarik (Russia), Mr. Waseem Nazir (Pakistan), 
and Dr. Marco Arcieri (Italy) and Dr. Ir. Mochamad Amron (INACID)

11:15-11:20 Opening remarks by Chair
11:20-11:50 Keynote Speaker: Water Saving Upstream of the Farms’ by Mrs. Nathalie Touze-

Foltz, Vice President, IGS
11:50-12:20 Background Paper Sub-theme 3 by Mr. IJsbrand H. de Jong (World Bank)
12:20-12:35 Best Paper ST 3.1 Volumetric control for contrasting remote-sensing, in support of 

hydrological planning in Spain by Tatiana Ortega et al [W.3.1.07]
12:35-12:50 Best Paper ST 3.2 Sustainable Agricultural Growth for the Rural Development in 

Asia: A Review by Prof. Kyung Sook Choi and Prof. Vijay K. Labhsetwar [W.3.3.09]
12:50-13:05 Best Paper ST 3.3 The private public partnership: a strategic choice for efficient 

and sustainable irrigation management in Morocco by A. El Bouari et al [W.3.3.11]
13:05-13:15 Discussions and Closing remarks by Co-Chair

11:15-13:15

SE8-II How Research is Contributing to Water, Food and Nutrition Security (IWMI)
SE10-II Asset management systems for sustainable water, food and nutrition 
security with a focus on irrigation infrastructure in a competitive environment 
(ADB)
SE2-II Enhancing biodiversity with fish-friendly irrigation in Asia (FAO)
SE13-II Sustainable Lowland Management to Support Food Security (INACID)
SE15- Water, Food, Energy Security and IHE Delft (IHE-DELFT)



Report of the 3rd WORLD IRRIGATION FORUM

Page No. 88

Time/Date Description

14:00-16:00

1st Parallel Session on Sub-theme 1 (PR-1.1)
Co-Chairs: Dr. Ragab Ragab (UK) / Prof. Budi Santoso (INACID)
Rapporteur: Mr. William Putuhena (INACID); YP-ICID: Mohammad S. Saboory 
(Afghanistan); YP-INACID: Unika Merlin

14:00-14:05
Opening remarks by Chair
Papers

14:05-14:20 (i) An irrigation strategy to exterminate apple snails (pomaceacanaliculata) 
eggs in Taiwan paddy fields by Yu-Chuan Chang et al [W.1.1.29]

14:20-14:35 (ii) Micro irrigation infrastructure on canal commands for sustainable rice and 
water productivity under declining water availability in north-western plains 
of India by Neeraj Sharma et al [W.1.1.01]

14:35-14:50 (iii) Issues related to confirmation of right for irrigation water to farmers in China 
by Changshun LIU and Lijuan DU [W.1.1.16]

14:50-15:05 (iv) Water conservation strategies for Beijing capital region, China by Hubert 
Jenny et al [W.1.1.59]

15:05-15:20 (v) Nitrogen and phosphorus loss characteristics under an improved subsurface 
drainage by Yuan Tao et al [W.1.1.04]

15:20-15:55 Discussion / Questions 
15:55-16:00 Closing remarks by Co-chair

14:00-16:00

1st Parallel Session on Sub-theme 2 (PR-2)
Co-Chairs: Dr. Konda Chavva (FAO, India)/Prof. RW Triweko (INACID)
Rapporteur: Mr. Ismail Widadi (INACID); YP-ICID: Rafat Nael Abdul Ghani Al-
Intaki (Iraq); YP-INACID: Bintang Rahmat Wananda
Theme Supervisor: Rizal Siregar (INACID)

14:00-14:05
Opening remarks by Chair
Papers

14:05-14:20 (i) Effects of training duration and the role of gender on farm participation in 
water user associations in Southern Tajikistan by Soumya Balasubramanya 
[W.2.1.02]

14:20-14:35 (ii) Sensitivity analysis of irrigation canal capacity with respect to farmers' degree 
of freedom by W. Naghaee and M.J. Monem [W.2.1.01]

14:35-14:50 (iii) Towards improved water use efficiency and productivity in command areas 
through public private partnerships – case of Maharashtra, India by Sanjay 
Belsare et al [W.2.2.06]

14:50-15:05 (iv) Enhancing irrigation agency and water users’ partnership for the realization 
of a modern irrigation service in the Philippines by Mona Liza F. Delos Reyes 
& Bart Schultz [W.2.3.01]

15:05-15:20 (v) Irrigation associations and public-private-partnership in irrigation 
development and management in Turkey by Aysegul Kibaroglu [W.2.3.02]

15:20-15:55 Discussion / Questions 
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Time/Date Description
15:55-16:00 Closing remarks by Co-chair

14:00-16:00

1st Parallel Session on Sub-theme 3 (PR-3.1)
Co-Chairs: Mr. Jiangfeng Zhang (ADB) / Prof. Sigit Supadmo (INACID)
Rapporteur: Dr. Ir. Abi Prabowo (INACID); YP-ICID: Wele Methrige Sumith 
Priyankara (Sri Lanka); YP-INACID: Dyah Perdhani (INACID)

14:00-14:05
Opening remarks by Chair
Papers

14:05-14:20 (i) Effect of alternate irrigation on water and salt movement under moisture 
irrigation by Zhan-yu Zhanga et al [W.3.1.01]

14:20-14:35 (ii) A numerical model for hydraulic analysis of an entire irrigation canal system 
by Natsuki Buma [W.3.1.05]

14:35-14:50 (iii) Operationalizing water productivity for better investment in the post 
irrigation development era by Xueliang Cai et al [W.3.1.02]

14:50-15:05 (iv) Use of drone for efficiency water management – A case study by Pravin 
Kolhe & TN Munde [W.3.1.26.]

15:05-15:20 (v) Governance of investment in pumped drainage in waterlogged polders by 
Stijn Reinhard et al [W.3.3.04]

15:20-15:55 Discussion / Questions 
15:55-16:00 Closing remarks by Co-chair

14:00-16:00

SE4 Farmers can substantially deploy water productivity potential with effective 
technical-institutional environment (FAO)
SE5 Dams and River Basin Management (ICOLD, Spain)
SE7 Powerful alliance: Multi-stakeholders Platform (MSP) contributions on food 
and water security processes in Asia (GWP/IWP)
SE9-I Lessons from Asia, Innovative contracting and financing modalities to 
improve food and energy security (ADB)
SE12-I Integrated Coastal Development for Addressing Water Security and Land 
Subsidence (INACID)

16:15-18:15

2nd Parallel Session on Sub-theme 1 (PR-1.2)
Co-Chairs: Mr. Laurie Tollefson (Canada)/ Mr. Nadjaji Anwar (INACID)
Rapporteur: Mr. Dodi Yudianto (INACID); YP-ICID: Heidi Salo (Finland); YP-
INACID: Dr. Barbara Katlyn

16:15-16:20
Opening remarks by Chair
Papers

16:20-16:35 (i) Analysis of irrigation water efficiency in Guangdong province based on 
stochastic frontier analysis (SFA) by Kang Zhang et al [W.1.1.10]

16:35-16:50 (ii) Analysis of correlation with energy consumption in supplying water from 
reservoirs to rice paddy fields by Eunhee Choi et al [W.1.1.23]

16:50-17:05 (iii) Water quality characteristics to the water-energy-food (WEF) nexus by Yuliya 
Mahdalena Hidayat and Dini Nur Utami [W.1.1.48]

17:05-17:20 (iv) Recent advances in salinity management in agriculture: Indian Experience by 
[W.1.1.39]
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Time/Date Description
17:20-17:35 (v) A model to integrate and assess water-energy-food nexus performance: 

South Africa Case Study by Luxon Nhamo et al [W.1.1.09]
17:35-18:10 Discussion / Questions 
18:10-18:15 Closing remarks by Co-chair

16:15-18:15

3rd Parallel Session on Sub-theme 1 (PR-1.3)
Co-Chairs: Dr. Fuqiang Tian (China) / Dr. Indreswari Guritno (INACID))
Rapporteur: Marasi Deon Joubert (INACID); YP-ICID: Sahar Norouzi (Iran); YP-
INACID: Aditya Riski Taufan

16:15-16:20
Opening remarks by Chair
Papers

16:20-16:35 (i) Evaluation of water-energy-food linkages based on the greenhouse 
temperature model and an by Kwihoon Kim et al [W.1.1.27]

16:35-16:50 (ii) The western conjunctive management fallacy: groundwater in the Western 
United States by Sarah Liljefelt and Therese Ure [W.1.1.43]

16:50-17:05 (iii) Water energy food nexus in practice: examples from South Asia by S.A. 
Prathapar et al [W.2.2.02]

17:05-17:20 (iv) Transboundary rivers: water saving policy and mutual compensation for 
environmental damage by Yury Mazhayskiy et al [W.1.1.57]

17:20-17:35 (v) Development of quantitative assessment for integrated irrigation-agriculture 
by Sahid Susanto and Nurul Pertiwi [W.1.1.22]

17:35-18:10 Discussion / Questions 
18:10-18:15 Closing remarks by Co-chair

16:15-18:15

2nd Parallel Session on Sub-theme 3 (PR-3.2)
Co-Chairs: Dr. Klaus Rottcher (Germany)/Dr. Ir. Lily Montarcih Limantara (INACID)
Rapporteur: Dr. Ir. Sriyana (INACID); YP-ICID: Iuliia Danylenko (Ukraine); YP-
INACID: Ir. Dian Indrawati

16:15-16:20
Opening remarks by Chair
Papers

16:20-16:35 (i) Options for improving agricultural water productivity under increasing water 
scarcity in South Africa by Tafadzwanashe Mabhaudhi et al [W.3.3.02]

16:35-16:50 (ii) Applying APSIM for evaluating intercropping under rainfed conditions: A 
preliminary assessment by Vimbayi Grace Petrova Chimonyo et al [W.3.2.06]

16:50-17:05 (iii) Assessment of irrigation water price for rice and wheat crops in India by A. 
Upadhyaya and L.B. Roy [W.3.3.05]

17:05-17:20 (iv) Enhancing water productivity in wheat through in-situ rice residue retention 
by happy seeder in North-Western India by Rajbir Singh and A.K. Singh 
[W.3.2.02]

17:20-17:35 (v) Impact of Jain Irrigation’s Agri-Business Model on Environment by Dilip 
Kulkarni [W.3.2.07]

17:35-18:10 Discussion / Questions 
18:10-18:15 Closing remarks by Co-chair
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Time/Date Description

16:15-18:15

SE6 Developments for Water, Food and Nutrition Security in Asia (JNCID)
SE9-II Lessons from Asia, Innovative contracting and financing modalities to 
improve food and energy security (ADB)
SE12-II Integrated Coastal Development for Addressing Water Security and Land 
Subsidence (INACID)
SE14 Leveraging ICT for a Better Future in Agriculture through Public-Private 
Collaboration

19:00-22:00 Moroccan Reception (by Invitation)
Wednesday, 4 
September

Registration and International Exhibition Ends

09:00-11:00 IEC Plenary

11:15-13:15

4th Parallel Session on Sub-theme 1 (PR-1.4)
Co-Chairs: Ms. Donneth Walton (ADB)/ Prof. Ir. Iwan Kridasantausa (INACID)
Rapporteur: Mr. William Putuhena (INACID); YP-ICID: Mohammad S. Saboory 
Theme Supervisor: Rizal Siregar (INACID)

11:15-11:20
Opening remarks by Chair
Papers

11:20-11:35 (i) Managing complexity for sustainability experience from governance of water-
food-energy nexus by Dubravkar Bojic and Domitille Vallee [W.1.1.33]

11:35-11:50 (ii) Evaluation of farming activities supported by climate sub-loans in Tajikistan 
and Uzbekistan by DW. Shukhrat Mukhamedjanov et al [W.1.1.63]

11:50-12:05 (iii) Assessing agricultural reservoirs as the sources of environmental flow: case 
study in Korea by Kwang-Sik Yoon et al [W.1.1.12]

12:05-12:20 (iv) Identification of factors affecting water quality and pollutant of sediment in 
agricultural reservoirs by Sasng-Yun You et al [W.1.1.36]

12:20-12:35 (v) Revaluation of local knowledge as a sustainable drought adaptation strategy 
by Muhamad Khoiru Zaki et al [W.1.1.62]

12:35-13:10 Discussion / Questions 
13:10-13:15 Closing remarks by Co-chair

11:15-13:15

5th Parallel Session on Sub-theme 1 (PR-1.5)
Co-Chairs: Dr Kazumi Yamaoka (Japan)/ Prof. Indratmo Soekarno (INACID)
Rapporteur: Ir. Yudha Mediawan (INACID); YP-ICID: Higelaine I. Lapac 
(Philippines); YP-INACID: Mr. Feriyanto Pawerunsi
Theme Supervisor: Rizal Siregar (INACID)

11:15-11:20
Opening remarks by Chair
Papers

11:20-11:35 (i) A holistic water management for water-food nexus security: The case of 
Egypt by Amin Elshorbagy and Ahmed Abdelkader [W.1.1.46]

11:35-11:50 (ii) Vulnerability assessment of agricultural reservoir water supply capacity by 
Jehong Bang and Jin-Young Choi [W.1.1.15]
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Time/Date Description
11:50-12:05 (iii) Water sector as a silent gamechanger: Case study of India by Vivek P. 

Kapadia [W.1.1.49]
12:05-12:20 (iv) Rainwater harvesting in the 21st century by Michael Smit [W.1.1.31]
12:20-12:35 (v) Simple tool for analyzing canal systems in mixed urban and rural 

environments by Brian Wahlin et al [W.1.1.32]
12:35-13:10 Discussion / Questions 
13:10-13:15 Closing remarks by Co-chair

11:15-13:15

6th Parallel Session on Sub-theme 1 (PR-1.6)
Co-Chairs: Mr Madhav Belbase (Nepal)/ Mr. Suripin (INACID)
Rapporteur: Dr. Robert Kodoatie (INACID); YP-ICID: Ekaterina Viktorovna 
Fedotova (Russia); YP-INACID: SigitMarwanto
Theme Supervisor: Ir. Syaiful Mahdi (INACID)

11:15-11:20
Opening remarks by Chair
Papers

11:20-11:35 (i) Climate change impact on irrigation water requirement for paddy by 
Dissanayake Mudiyanselage Thushara Sanjeewa Dissanayake [W.1.2.05]

11:35-11:50 (ii) Analysis of long-term change in the degree of time-concentration of rainfall 
in Japan by Kazumi Ikeyama et al [W.1.2.24]

11:50-12:05 (iii) Climate change impact on irrigation water security in West Java by Waluyo 
Hatmoko et al [W.1.2.10]

12:05-12:20 (iv) Integrated river basin planning and management: A case study of the 
sousssmassa river basin, Morocco by Karima SEBARI et al [W.1.2.12]

12:20-12:35 (v) Foresights – technologies in the development of land improvement parks in 
the countries – participants of Eurasec by L.N. Medvedeva et al [W.1.2.27]

12:35-13:10 Discussion / Questions 
13:10-13:15 Closing remarks by Co-chair

14:00-16:00

7th Parallel Session on Sub-theme 1 (PR-1.7)
Co-Chairs: Dr. Konda Chavva (FAO-India)/ Prof. RW Triweko (INACID)
Rapporteur: Dr. Ir. Sriyana (INACID); YP-ICID: Rafat Nael Abdul Ghani Al-Intaki 
(Iraq); YP-INACID: Dr. Barbara Katlyn

14:00-14:05
Opening remarks by Chair
Papers

14:05-14:20 (i) Water-Energy-Food relationship evaluation in greenhouse using system 
dynamics and sustainability index by Pureun Yoon et al [W.1.2.09]

14:20-14:35 (ii) Projected impacts of climate change on major crops’ virtual water in 
Southern Iran by Nozar Ghahreman et al [W.1.2.22]

14:35-14:50 (iii) A decision support system for matching irrigation demand and supply in a 
near real-time environment: case studies from farm to irrigation system in 
Australia by Mohsin Hafeez et al [W.3.1.06]

14:50-15:05 (iv) Policy framework for implementing food-water-energy nexus in agriculture in 
South Asia by Golam Rasul et al [W.1.1.34]
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Time/Date Description
15:05-15:20 (v) Causal loop diagram of WEF security nexus: an implementation of group 

model building by Aries Purwanto et al [W.1.1.38]
15:20-15:55 Discussion / Questions 
15:55-16:00 Closing remarks by Co-chair

14:00-16:00

8th Parallel Session on Sub-theme 1 (PR-1.8)
Co-Chairs: Ms. Mio Oka (ADB) / Prof. Slamet Imam Wahyudi (INACID)
Rapporteur: Dr. Ismail Widadi (INACID); YP-ICID: Ms. J. Niharika (India); YP-
INACID: Dyah Perdhani

14:00-14:05
Opening remarks by Chair
Papers

14:05-14:20 (i) Enabling policy environment: improving the irrigation water productivity 
through new irrigation policy in Afghanistan by Suman Sijapati et al [W.1.3.23]

14:20-14:35 (ii) Capturing the irrigation dynamics at field scale in a rice dominated basin 
using satellite remote sensing by Kirthiga S.M. et al [W.1.3.28]

14:35-14:50 (iii) Count and account water for agricultural sustainability and sustainable 
development the NENA region by Jiro Ariyama et al [W.1.3.15]

14:50-15:05 (iv) Water productivity of potato under improved irrigation techniques in 
Uzbekistan by Kakhramon Djumaboev et al [W.1.3.05]

15:05-15:20 (v) Using smart technologies in irrigation management by Gadzalo Y et al 
[W.1.3.02]

15:20-15:55 Discussion / Questions 
15:55-16:00 Closing remarks by Co-chair

14:00-16:00

9th Parallel Session on Sub-theme 1 (PR-1.9)
Co-Chairs: Mr. Jiangfeng Zhang (ADB) / Prof. Sigit Supadmo (INACID)
Rapporteur: Ir. Revalin Herdianto (INACID); YP-ICID: Wele Methrige Sumith 
Priyankara (Sri Lanka); YP-INACID: Hendra Kurniawan

14:00-14:05
Opening remarks by Chair
Papers

14:05-14:20 (i) Malaysia’s National Water balance management system: management of 
water resources and irrigation demand with water resources index (WRI) by 
N. Mohd Ghazali et al [W.1.1.18]

14:20-14:35 (ii) Estimation of daily runoff using ann model with reservoir water level data and 
observed flowrate data by Maga Kim et al [W.1.3.24]

14:35-14:50 (iii) Sensitivity analysis of farmers’ degree of freedom (E) on canal capacity in 
second Clément’s model by Shadi Ghafouri Bidgoli, and Mohammad Javad 
Monem [W.1.3.16]

14:50-15:05 (iv) Validation of remote-sensing evapotranspiration data of selected crops in the 
Nile Delta by Atef Swelam et al [W.3.1.04]

15:05-15:20 (v) Historical sustainability of groundwater in Indus Basin of Pakistan by Ghulam 
Zakir Hassan Catherine Allan and Faiz Raza Hassan [W.1.2.25]

15:20-15:55 Discussion / Questions 
15:55-16:00 Closing remarks by Co-chair
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Time/Date Description

16:15-18:15

Plenary Session V: Integrating Session on Main Theme & Three Sub- 
themes
Co-Chair: Felix B. Reinders, President, ICID / Mr. Mohammad Hasan (INACID)
Rapporteur: Mr. Amron (INACID); YP-ICID: Kathleen Murray (Australia); YP-
INACID: Mohammad Ramdani/Marasi Deon Joubert

16:15-16:20 Opening remarks by Chair
16:20-16:35 Presentation of Outcome of Sub-theme 1 VPs Eng. Madhav Belbase (Nepal)/ Dr. 

Brain T. Wahlin (USA) / Dr. Kamran Emami (Iran)
16:35-16:50 Presentation of Outcome of Sub-theme 2 VPs Eng. Naoki Hayashida (Japan), Dr. 

K. Yella Reddy (India) and Mr. Ahmed El Bouari (Morocco)
16:50-17:05 Presentation of Outcome of Sub-theme 3 VPs Dr. Irena Bondarik (Russia) / Mr. 

Waseem Nazir (Pakistan) / Dr. Marco Arcieri (Italy)
17:05-17:30 Presentation of the 3rd World Irrigation Forum Statement by Dr. Gao Zhanyi 

(China)
WIF3: Wrap-up

17:30-17:50 Welcome for 24th ICID Congress by IAL
17:50-18:10 Closing Remarks by President, INACID
18:10-18:15 Vote of Thanks by Eng. Ashwin B. Pandya, SG, ICID
19:00-22:00 Farewell Dinner (INACID)

1All other Health Breaks and Lunch Breaks will take place as below: 
Health Break – 11:00-11:15 hours & 16:00-16:15 hours; 
Lunch Break – 13:15-14:00 hours
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4th World IrrIgatIon Forum

Come let’s join hands for 
the Beijing forum in September 2022!

September 2022, Beijing, China

The 4th World Irrigation Forum (WIF4) along with the 73rd International 
Executive Council Meeting will be hosted by the Chinese National Committee 
on Irrigation and Drainage (CNCID) in Beijing, China, September 2022.
Beijing is the capital of the People’s Republic of China. It is the world’s most populous capital city, with over 21 million 
residents. Combining both modern and traditional architecture, Beijing is one of the oldest cities in the world, with a 
rich history dating back three millennia. The city is renowned for its opulent palaces, temples, parks, gardens, tombs, 
walls and gates. It has seven UNESCO World Heritage Sites—the Forbidden City, Temple of Heaven, Summer Palace, 
Ming Tombs, Zhoukoudian, and parts of the Great Wall and the Grand Canal—all of which are tourist locations. 

CNCID is a very active National Committee, which has hosted many events in the recent times. The 19th International 
Congress on Irrigation and Drainage was hosted in Beijing in September 2005. 

Venue: The China National Convention Center, previously known as the Olympic Green Convention Center is a 
convention center located in the Olympic Green in Beijing. The Center was an important element in the overall plan 
for the 2008 Beijing Olympic Games when it served as the main press center and international broadcasting location 
as well as providing the venue for fencing and pistol shooting competitions.

Proposed Technical Tours:

Tour 1 – Xi’an Jinghui  Irrigation  District

Tour 2 – Inner Mongolia Hetao Irrigation District

Tour 3 – Chengdu Dujiangyan Irrgation System

Tour 4 – Guangxi Lingqu Canal

Tour 5 – Hubei Three Gorges Dam

Contact: Mr. Gao Lihui, Executive Secretary, Chinese National Committee on Irrigation and Drainage (CNCID), 1, 
Yuyuantan South Road, Beijing 100038, China. Tel : +86 10 6878 1193, Fax : +86 10 6878 1153, Email : gaolh@iwhr.com, 
cncid_office@sina.com, lihui.gao@qq.com, Website : http://www.cncid.org/cncid/index.htm
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For more information, please contact:

INTERNATIONAL COMMISSION ON IRRIGATION AND DRAINAGE

Central Office: 48 Nyaya Marg, Chanakyapuri, New Delhi 110021, India

T: +91 11 2611 5679, 2611 6837  |  F: +91 11 2611 5962

E: icid@icid.org   |  W: www.icid.org

/icidat /icidonline /icidonline /icidorg




