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Foreword

“Water is the New Qil.” While oil is not a life-critical natural resource, water is. Our generation will

be largely judged by the way we manage our water resources for food production, drinking supplies,
industrialization, urbanization and hygiene-based lifestyle, keeping in view the uncertainties associated
with climate change scenario. National ministries, international agencies and professionals related to
water sector are all grappling with the urgent issues of food security and sustainable development in an
ambiguous face of climate change.

I n all probabilities, we are approaching an era that can be simply characterized as the era where

The 2030 Agenda for Sustainable Development and the Goals adopted by world leaders as a way forward to
the “Future We Want” broadly lay down the path we need to take. These Sustainable Development Goals
(SDGs), in particular, SDG2: Zero Hunger and SDG6: Clean Water and Sanitation, require collaborative
efforts from all stakeholders associated with water sector. SDG17 calls for innovative multi-sectoral, multi-
disciplinary, multi-stakeholder partnerships as a mechanism to achieve these SDGs.

ICID’s triennial World Irrigation Fora (WIF) are the major events in the field of Agriculture Water
Management (AWM) where the experts from irrigation, drainage, flood management, agriculture and
allied subjects deliberate on issues that arise out of new experiences and look at future challenges. The
main theme of the 2nd World Irrigation Forum (WIF2) was “Water Management in a Changing World:
Role of Irrigation for Sustainable Food Production.”

ICID with strong support of its National Committees (NCs) and international partners such as AARDO,
ADB, FAQ, ICRISAT, IWMI, UNESCO-IHE, UNU-FLORES, among others, took firm steps to cast a wider
net among the AWM stakeholders and initiated a dialogue process so that an integrated approach could be
taken right from the water policy development at national level to the water use efficiency at an individual
field level.

WIF2, organized at Chiang Mai, Thailand, from 6-8 November 2016, provided the perfect setting for this

multi-stakeholder dialogue process that brought together the policy makers and the AWM stakeholders
on the same platform. One of the highlights of the WIF2 was the Ministerial Declaration following
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two roundtable discussions which resulted in the formation of a High Level Advisory Group (HLAG) on
“Partnerships for Agriculture Water Management” 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) under the Co-Chairmanship of Mr. Sanchai Ketworrachai,
Director General, Royal Irrigation Department & President, THAICID; and the International Technical
Advisory Committee (ITAC) under the Chairmanship of PH Prof. Dr. Bart Schultz 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, Academia, Farmers and Youth,
who all enthusiastically participated and benefitted from the Forum. In particular, | am pleased to see the
active participation of the Farmers and Young Professionals, made possible through the active support of
Ministry of Water Resources, People’s Republic of China and Royal Irrigation Department, Kingdom of
Thailand.

The tremendous contribution of the colleagues from THAICID and the Royal Irrigation Department, Ministry
of Agriculture and Cooperatives, the Kingdom of Thailand, during the difficult period of Royal Mourning
due to the passing away of His Majesty King Bhumibol Adulyadej of Thailand on 13 October 20186, is
highly appreciated and acknowledged. | thank H.E. General Chatchai Sarikulya, Minister of Agriculture and
Cooperatives, Kingdom of Thailand for facilitating the participation of honourable ministers and high-level
officials from various countries and leading the ministerial level deliberations.

Dr. Saeed Nairizi

PRESIDENT, ICID
September 2017
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more efficient use of water in agriculture through improved irrigation and drainage management and

technologies. Modernization of irrigation services by upgrading existing infrastructure and improving
irrigation management practices is a challenging task with technical, social, financial and institutional
dimensions. On a positive side, globally there have been changes in knowledge, skills, attitudes and
policies regarding agriculture water management (AWM). At the same time changes are taking place in
attitudes and approaches followed by various actors involved in AWM. Innovative solutions based on new
management options and widely available technologies are the need of the hour. These innovative solutions
can be evolved and implemented successfully by engaging all the relevant stakeholders.

I ncreasingly competing demands of water for domestic, industry and nature are exerting pressure for

The first World Irrigation Forum organized in 2013 in Turkey, provides a platform for all the stakeholders
in AWM. Second in the series, the 2nd World Irrigation Forum (WIF2), hosted by the Thai National
Committee of ICID (THAICID) and Royal Irrigation Department, was organized in close cooperation with
and in partnership with AARDO, ADB, FAO, ICRISAT, IWMI, UNESCO-IHE, UNU-FLORES and many other
International Partners during 06-08 November 2016 at Chiang Mai in Thailand.

The main theme of WIF2 was “Water management in a changing world: Role of Irrigation for sustainable
food production.” Background papers were prepared by experts from partner organizations to deliberate
on the three Sub-themes: (1) Key issues of irrigation and drainage in balancing water, food, energy and
ecology; (2) Management of climatic extremes with focus on floods and droughts; and (3) Key and smart
actions to alleviate hunger and poverty through irrigation and drainage, which were part of the various
technical sessions.

More than 300 abstracts were received on various sub-themes. Many experts offered their valuable time at
the request of the International Technical Advisory Committee (ITAC) to act as Reviewers for the abstracts/
papers and finally 182 full papers were accepted. These papers were presented during the Forum in several
parallel sessions and poster sessions and the issues emerging from the sub-themes were discussed in the
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plenary sessions and presented as conclusions and recommendations of WIF2. Participants were provided
with a USB containing all the full length papers including the Background Papers of the sub-themes.
These papers can be accessed through ICID website <http://www.icid.org/wif2__papers_content.html>

The Forum provided an opportunity for participation of policy makers, planners, famers, youth and the
industry. Accordingly, the Forum included a Ministerial Roundtable apart from a Senior Officers’ Roundtable
and a Farmers’ Roundtable, Side Events and International Exhibition.

This post-conference proceedings of WIF2 includes information on opening and closing ceremonies,
outcomes of each of the subthemes, outcomes of various stakeholder roundtable meetings and side
events; besides brief reports on exhibition and technical tours.

My special thanks are due to the Dr. Reza Ardakanian (UNU-FLORES), Prof Tsugihiro Watanabe (Japan)
and Dr. Olcay Unver (FAO) and their teams for preparing the knowledge-rich background papers on the
sub-themes that lead to rich discussions. My profuse thanks are due to the members of the International
Review Team for their time and efforts in reviewing the abstracts/papers and various session organizers
for facilitating excellent discussions; Dr. A.K. Bhattacharya, an external expert, engaged for supporting
the review team. | sincerely thanks the institutions and experts who organized eighteen Side Events that
added to the multi-disciplinary character of the Forum.

I must thank THAICID for excellent logistics arrangements during the Forum. Under the leadership of Dr.
Sutat Weesakul the team of THAICID and RID members did not leave any stone unturned to make the
participants feel at home. | am sure all the participants enjoyed their stay in Chiang Mai. Without the
active support of the staff of the Chiang Mai International Exhibition Centre and hundreds of volunteers,
it would not have been possible to have such an enjoyable experience and successful organization of
the Forum. On behalf of all the participants, | express my sincere thanks to the people of Chiang Mai,
through H.E. Mr. Pawin Chamniprasart, Governor of Chiang Mai, for their extraordinary hospitality and
friendliness.

Last but not the least, my special appreciation are due to the ICID Central Office team consisting
of Er. Harish Kumar Varma, Executive Director; Dr.Vijay K. Labhsetwar, Director; Dr. Sahdev Singh,

Director; Mr. Madhu Mohanan, Communication Officer and Mr. Keshav Dev Tanwar, IT Assistant and
other supporting staff for their contribution in bringing out this publication.

Avinash C. Tyagi
SECRETARY GENERAL, ICID

September 2017
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he Royal Thai Government, as a co-founder member of ICID in 1950, has continuously aimed at

providing technical assistance and cooperation to the society and the nation as well as water users

in every sector, including agriculture, domestic consumption, industry, and ecological conservation.
Thai National Committee on Irrigation and Drainage (THAICID) proposed its constitution to the Royal Thai
Government on October 1989, which was approved on 17th October 1989, and the Ministry of Agriculture
and Cooperatives then appointed the committee of THAICID on 7th December 1989. The Director General
of the Royal Irrigation Department (RID) was appointed as THAICID Chairperson and other committee
members were representatives from various relevant government and private agencies, including some
academics involved in national water resources development. Since its establishment, THAICID has worked
very closely with ICID, other members of National Committees, and partner international agencies. We
were the proud host of 8th Afro-Asian Regional Conference of ICID in Bangkok, held from 18th-29th
November 1991, when Her Royal Highness Princess Maha Chakri Sirindhorn graciously presided over
the inauguration. Thailand was later selected as the host for the 4th Steering Meeting and Symposium of
International Network on Water and Eco-System in Paddy Fields (INWEPF). Last year, we were delighted
to be the host country of the 2nd World Irrigation Forum and the 67th ICID International Executive Council
Meeting, held from 6-12 November 2016 at the International Convention and Exhibition Center, Chiang
Mai, commemorating His Majesty’s 7th birth cycle.

As you all are fully aware, food security has become a pressing concern in many parts of the world due to
the growing world population and the increased need for food. Adding to the challenge is the intensifying
scarcity and deterioration of resources, including soil degradation, water deficits, and pollution. In the face
of such challenges, most food-producing countries are making agricultural reforms one of the top priorities.
A goal of the reform would be to optimize the use of resources throughout the supply chain, whereby the
farmers themselves can also reduce the cost of production, become more competitive, and generate more
income. In reform, crops are selected, seed prepared, and modern technology incorporated, based on their
suitability to the soil and the water conditions of each area, so that more and better-quality food can be
produced. For small landholders, economies of scale are achieved by having lands together managed and
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having production factors as well as machineries shared. Adhering to the “sufficient economy” concept,
the farm lands can then be strategically managed for both consumption needs and commercial purposes.

However, it is clear that the success in agriculture requires an effective irrigation system and a smart
water management scheme, the keys to which are expansion, modernization and improvement of the
current system, with special attention given to water distribution for competing household, agricultural and
industrial uses and to measure water discharged during extreme weather conditions, such as prolonged
droughts and flash floods.

Earning its reputation as the kitchen of the world, Thailand has produced and distributed quality food to the
whole world for several decades. Water, therefore, is considered an essential resource to ensure sustainable
food production. In light of climate change and emerging environmental issues, national strategic plans
have been formulated with particular attention given to food security, environmental preservation, water
resources development and public participation. Other parts of the world are also facing similar challenges.

The 2nd World Irrigation Forum in Chiang Mai was, therefore, the perfect stage for ministers, heads
of agency, experts, non-profit organizations, and other stakeholders to discuss and exchange ideas,
methodologies, experiences, and policies on these issues of shared concerns. The Forum was a great
success and | hope that the outcome will benefit the irrigation society and long continue to bear fruit to the
cause of agriculture reforms and food security as a whole.

The Forum featured the theme of “Water Management in a Changing World: Role of Irrigation for
Sustainable Food Production” with participants from water management communities and offered an
opportunity to connect, share experience and exchange opinions which would definitely contribute to
further implementation and problem-solving activities.

The Royal Irrigation Department selected Chiang Mai as the venue for the Forum as the province is a major
agricultural production center and is home to several agricultural water management projects. These Royal
Projects were initiated by His Majesty King Bhumibol Adulyadej and Her Majesty Queen Sirikit and include
Huai Hong Krai Royal Development Study Center. This center, which many Forum participants visited for
an excursion during the event, is the 5th study center that has been established as an education center
and a living museum for citizens and interested visitors. The Highland Agricultural Development Center
has also been built to conduct research and experiments on agricultural water management as well as to
demonstrate cool-climate gardening and planting so that people residing on highlands would have better
quality of life. The city of Chiang Mai is famous for blending together its natural landscapes and culture.

Apart from the intense deliberations during the Forum, participants from all over the world were able to
enjoy tourist attractions, including both natural and historical sites. Thailand is also distinguished with
unique culinary, local products and traditional culture. Moreover, the hospitality of Thai people represents
the country as the land of smile, leaving lasting impression on tourists worldwide.

Sanchai Ketworrachai
Director General, Royal Irrigation Department,
and President, THAICID

September 2017
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Execufive

Summary

urbanization, changing dietary patters and climate change which is affecting the food security

of various nations. One of the greatest challenges in the coming decades will be to increase food
production with fewer resources like water, soil, energy etc. This requires efficient and sustainable irrigation
and drainage facilities, which are the key to enhancing water security and achieving food security with
limited resources. In addition, there is a need for enhanced investment, means of sharing experiences,
exchange of best practices and transfer of technologies on agriculture water management (AWM).

l_\ griculture sector, the main water user, is facing increasing pressures of growing population,

The International Commission for Irrigation and Drainage (ICID) with an aim of poverty alleviation through
water and food security brings together representatives of all stakeholders involved in AWM from all over
the globe on to one platform by organizing World Irrigation Forum.

The second World Irritation Forum (WIF2) with theme “Water management in a changing world: Role of
irrigation and drainage in sustainable food production” was organized by ICID and hosted by Thai National
Committee on Irrigation and Drainage (THAICID) in partnership with a number of international institutions
such as Asian Development Bank (ADB), Food and Agriculture Organisation (FAQO), International Water
Management Institute (IWMI), United Nations University Integrated Management of Material Fluxes and
of Resources (UNU-FLORES), International Fund for Agricultural Development (IFAD), to name a few.
The main objective of the forum was to support member countries in achieving the SDG’s and share
experiences in implementation of targets related to AWM which is key to both water and food security. The
theme of the forum was divided in to three sub-themes covering a range of associated topics. Firstly, key
issues of irrigation and drainage in balancing water, food, energy and ecology; secondly management of
climate extremes with focus on floods and droughts; and lastly key and smart actions to alleviate hunger
and poverty through irrigation and drainage.

The forum spread over 3 days was well attended by around 1200 delegates from 71 countries, with
more than 500 foreign delegates including 8 Ministers and 10 international organizations. The delegates
comprised of policy makers, experts, researchers, private companies, farmers, young professionals,
governmental organization and non-governmental organizations.
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The opening ceremony of the forum had presence of distinguished guest from Thai Government, ministers
and government representatives from various countries, international organizations, ICID Office Bearers,
an members of National Committees. The speakers rendered tribute to the late king His Majesty, King
Bhumibhol Adulyadej and also discussed the importance of irrigation and drainage sector for the increasing
demand of food for the growing population. Furthermore, to deliberate and discuss the theme and sub-
themes, plenary and parallel sessions were organized. In total three plenary sessions and 12 parallel
sessions were organised where 5 keynote papers on behalf of partner organizations (IWMI, DWFI, World
Bank, Korea Rural Community Corporation, and McGill University), 3 Background papers prepared by
eminent experts from around the world on the topic of the sub-themes and more than 50 papers were
presented and discussed. About 90 papers were presented through posters.

The main highlight of the forum was Ministerial and Senior Officers Roundtables. Ministers and senior
officers from 11 countries who attended the opening ceremony also participated in the roundtables
and discussed their countries perspective on ‘Rural transformation through efficient agriculture water
management’. Based on the Roundtable discussions, a High Level Advisory Group on Partnerships for
Agriculture Water Management, an action oriented multi-stakeholder partnership, has been agreed upon.
In addition, Roundtables were also organised for farmers and youth representatives. Farmers from five
different countries deliberated on the challenges being faced by them for sustainable food production and
the role played by irrigation and drainage in their endeavour. More than 25 Young Professionals (YPs) from
14 countries, most of them sponsored by ICID/THAICID, actively participated in the forum by sharing the
responsibilities in number of technical sessions and other related activities. Discussions among the YPs
provided diverse perspective and insights of the youth professionals in the field. Training workshops were
also organized for YPs to provide them opportunity to upgrade their skills.

Another major attraction of the forum was organisation of 17 side events in partnership with number of
international and local organisations covering wide ranging aspects of AWM encompassing technological,
gender, educational, and climate change issues to share experiences and best practices from different
regions. In addition, an international exhibition was organized, which provided opportunity to more
than 280 international and national exhibitors and international partner organizations to showcase their
products, knowledge and services to the participants.

At the end of the forum a Forum Statement was issued where the need to maintain the balance between
water, energy, food, and ecosystem services and adopting complete water chain approach with full stakeholder
involvement from farmer to minister was agreed. The Forum recognized that climate change is one of the most
serious and urgent issue for human society and global environment and that the global and local society or
community need to assess the magnitudes, frequencies, and variabilities of weather and climate events to reduce
the disaster risks. With the decreasing per-capita water availability, the desirability of more efficient water use,
use of non-conventional water resources, and water harvesting to meet future water demands was emphasized.

The forum laid emphasis on the important role played by irrigation and drainage that affect the alleviation
of hunger and poverty and emphasized the need to improve irrigation and drainage through measures
that can be grouped into governance, rights-based development, water rights and pricing, management,
efficiency improvement, and role of technology. The Forum recommended that the innovative technology
and solutions in irrigation can be used to cater the challenges in different sub-sectors with focus on
maximizing productivity and efficiency, reducing water losses, achieving sustainable intensification and
managing demands on water resources and the associated trade-offs.

—%Fq
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World lrrigation Foram

ar a Glance

he key to sustainable development of irrigated agriculture in the changing environment and the

on-going rural transformation lies around modernization of irrigation systems and related services

to improve water use effciency, improving water and land productivity supported by financial
mechanisms, reform of management institutions, adoption of effcient water management techniques
including recycling and reuse of waste water, use of modern technologies, increasing awareness about
water scarcity, capacity development of service providers and farmers etc. with participation of all the
stakeholders (public and private sector, academic and research institutions, industry, civil society, farmers’
and their organizations etc.).

In order to deliberate on these issues a triennial World Irrigation Forum (WIF) aims to bring together all the
stakeholders involved in irrigation of multi-disciplines and all scales, including the policy makers, experts,
research institutions, non-governmental organizations and farmers among others, is organised.

The First World Irrigation Forum (WIF1) took place in September 2013 at Mardin, Turkey on the theme
“Irrigation and Drainage in a Changing World: Challenges and Opportunities for Global Food Security” and
was attended by over 700 participants drawn from different disciplines from various countries.

The 2nd World Irrigation Forum (WIF2) was organized under the theme “Water

management in a changing world: Role of irrigation for sustainable food production’

in cooperation with the host Thailand National Committee on Irrigation and Drainage

(THAICID) and in partnership with a number of International institutions engaged

in addressing these issues. It attracted a wide range of experts from various fields to
= discuss important issues related to AWM.

2 WIF 2016

The theme of WIF2, was divided into three sub-themes covering number of associated topics:
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Sub-theme 1. Key issues of irrigation and drainage in balancing water, food, energy and ecology

1.1
1.2

1.3

1.4

1.5

Roles and efforts of the irrigation sector with respect to the World water issues

Drivers of policy, institutional, organisational and financial innovations for better stakeholder
participation in irrigation and drainage services

Roles of water users, private sector, government organizations and civil society in
management, operation and maintenance of irrigation and drainage systems

Innovations and extension under new irrigation and drainage performance and services
requirements for national water and food security

Role of irrigation and drainage for Forest management

Sub-theme 2. Management of climatic extremes with focus on floods and droughts

2.1

2.2
2.3
2.4

Adaptation of design and operation criteria for irrigation and drainage schemes in light of
climate change impacts

Managing impacts of extreme events - floods and droughts
Dealing with climate change impacts on food security

Regional water management in Asean countries and international river basins

Sub-theme 3. Key and smart actions to alleviate hunger and poverty through irrigation and drainage

3.1
3.2
3.3

Water and climate smart approaches for sustainable smallholder agriculture
Financing mechanisms for development and management of irrigation and drainage projects

Adaptation measures for rural water management for water and food security

The World Irrigation Forum provides a unique platform for the world irrigation and drainage
community and interested development professionals to deliberate and find solutions to problems
plaguing the irrigated agriculture, in time of depleting freshwater resources as a result of global
warming and climate change. The forum provides opportunity for multi-stakeholder sharing of
knowledge and experience. WIF stimulates and promotes multi-disciplinary discussions towards
sustainable solution to 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 / international institutions/
organizations/ private sector working for irrigated agriculture; and

Advocacy for political commitments.
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in Chiang Mai, Thailand. The forum was well attended by over 1200 participants from 52 countries,
representatives of international organizations, Thailand government and others. The forum was also
graced by the presence of eight Ministers and senior officers from 11 countries of Asia and Africa.

T he grand opening of the 2nd World Irrigation Forum (WIF2) took place on Sunday, 6 November 2016

The opening ceremony started with a tribute to HIS
Majesty, King Bhumibhol Adulyadej. A short film
highlighting the life and work of the King was shown
| to the participants to recognize his great work in the
field of agriculture and irrigation. The video showcased
that apart from many irrigation projects initiated, the
First Irrigation project was started in Thailand under
the reign of the King. The late King’s extensive work in
water and soil management has resulted many fruitful
projects. Dr. Saeed Nairizi, President ICID welcomed the
delegates and expressed deep condolences to the Royal
family on behalf of ICID fraternity. He acknowledged
the King’s efforts in water resource management and
irrigation development to achieve food security to the
people of Thailand. He requested the participants for
a moment of silence in remembrance of HIS Majesty.

The World Irrigation Forum was officially opened by
a welcome address through video message by the
Hon'ble Prime Minister of Thailand General Prayuth
Chan-ocha. He welcomed the 2nd World Irrigation
Forum participants and stated the urgency to develop
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water resources in Thailand to maintain ecological balance between the water needs of domestic, agriculture
and industrial sector as ecological imbalances along with climate change will result in agriculture and food
security issues. Thus, he highlighted that the government is determined to work towards comprehensive
water management including managing extreme events with utmost efficiency in order to benefit the
people of Thailand through intensive irrigation work. In the end, he stressed that Thailand along with other
countries need to focus their activities on achieving UN sustainable development goals.

The Governor of Chiang Mai, H.E. Mr. Pawin

Chamniprasart, welcomed the distinguished guests to
ﬂ the vibrant province of the Chiang Mai, which is also
considered the “Rose of the North” and is famous for its
nature and culture blending together. He informed the
delegates that since Chiang Mai is the centre of Northern
natural resources management and agricultural
development, thus it provides a great location for WIF2.
He stated that due to the favourable climatic conditions
of Chiang Mai, the Royal Projects initiated by His Majesty
King Bhumibol Adulyadej and Her Majesty Queen Sirikit;
which includes Huai Hong Krai Royal Development Study Centre and the Highland Agricultural Development
Centre have been established in this region. These centres act as an education centre and a living museum
for citizens and to conduct researches and experiments as well as demonstrating cool-climate gardening and
planting so that people residing on highland would have better quality of life. In the end, he welcomed the
participants to these attractions in the province and wished for the grand success of the event.

President Dr. Saeed Nairizi in his welcome address
stressed the need for focussed attention on eradication
of poverty and hunger which are the greatest threat to
humanity. He mentioned that increasing demand for
resources due to rapidly growing population especially
in developing countries, changing dietary patterns,
global water scarcity including climate variability and
change are further aggravating the situation. President
Dr. Nairizi stated that development of available water
resources, improved agriculture water management,
adoption of new and latest technologies will pave the
way in the direction of increasing food production and increasing income level of farmers to support eradication
of global poverty and hunger. At the same time increased food production need to be achieved with limited
land and water resources using less energy, fertilizer and pesticides in both irrigated and non-irrigated land
and maintaining proper ecological balance. Dr. Nairizi
stressed that the agriculture sector need to use water
wisely and effectively by reducing both non-beneficial
and non-recoverable water losses. He reiterated ICID’s
commitment to water secure world free of poverty and
hunger through sustainable rural development.

The Director General of Royal Irrigation Department,
Mr. Sanchai Ketworrachai delivered the opening
address and extended a warm welcome to the delegates
to the World Irrigation Forum on behalf of the Ministry
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of Agriculture and Cooperatives. He stated that the forum provides an opportunity for the experts from all
concerned fields to discuss major topics highlighted worldwide. He gave broad overview of forum sessions,
roundtable meetings, side events, etc. He informed that the forum received a high response from across
the world as 323 articles were submitted to the forum, out of which 149 have been accepted for various
presentations which will be delivered and discussed over the span of three days.

The Forum was declared open by the participating
Ministers from eight countries, namely Bhutan,
2w S, o Cambodia, China, Ethiopia, Indonesia, Laos, Nepal,
and Thailand, via a gimmick wherein five mobile dam
structures with attached wheel were operated one by
one to indicate release of water from dam for various
uses. It symbolised spirit of cooperation, collaboration
and partnerships to achieve economic and social security
through sustainable development and management of
limited natural resources.

Former Minister of Agriculture and Cooperatives of
Thailand, Mr. Petipong Pungbun Na Ayudhya in his
keynote address focused on the King’s vision and holistic
approach in managing water resources considering all
the natural resources like water, soil and biodiversity
including use of digital technology to support the
development of the available water resources. He
highlighted the late King’s philosophy of self-sufficiency
and his leadership in water and soil management
projects which made significant difference to the lives
of millions of people in the country. He briefed the
philosophy which is a middle path to development and is rooted in building resilience which guides the
farmer to become self-sufficient. This approach has proved an alternative path to eliminate poverty and
starvation in the country. In the end, he wished luck for a successful Forum.

Ms. Kundhavi Kadiresan, Assistant Director General,
Food and Agriculture Organization (FAO) in her
keynote address highlighted the importance of irrigated
agriculture which has enabled the world to keep pace
with growing population and meeting increasing
demand for food. Keeping in view the adverse impact
of climate change on water resources and agriculture,
she stressed on development and implementation of
new approaches to irrigation policies and practices,
rethinking on the way we manage water now and
adapting agriculture to a changing climate to achieve
sustainable food security. She further stressed that the future irrigation policies and practices should focus
on rural prosperity, facilitating inclusive, equitable and greener growth than conventional approach for
productivity increase. Ms. Kadiresan concluded with stating that we should focus on sustainable irrigation
as it plays a crucial role in ending poverty, hunger and malnutrition.
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H.E. Eng. Wassfi Hassan El Sreihin, Secretary General,
African-Asian  Rural Development  Organization
(AARDO) in his address pointed out that water sector is
facing absence of proper mechanisms for conservation,
distribution and efficient use of water, which many
time cause artificial scarcity in many places. He
stressed on accelerating pace of rural transformation
and development duly taking into account impacts of
climate change with focus on the small and marginal
farmers to ensure food security and sustainable
rural development. He informed that AARDQO’s work

on capacity building and development in its member counties is aimed to promote and sustain water
resources, among others.

Prof. Bart Schultz, Netherlands, a global expert in
the field of drainage and low land development, was
declared as winner and awarded the World Irrigation
and Drainage (WID) Prize 2016. His Excellency
Mr. Tian Xuebin, Vice Minister, Ministry of Water
Resources, The People’s Republic of China presented
the trophy, President Dr. Naiziri presented citation and
His Excellency General Chatchai Sarikulya, Minister of
Agriculture and Cooperatives, Thailand presented the
cash prize of US$10, 000.
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Water management in a changing world:
Role of Irrigation for sustainable food production

the demand for food, water and energy will be doubled in the next 30 years. Under the pressure of

urbanization, population growth and climate change, the increasing demand of water for domestic
use, industry and nature will result in reduced share of agricultural sector, which is the major user of
freshwater, accounting for about 70% of the total global freshwater withdrawals. To cope with this situation
better irrigation and water saving technologies together with adoption of improved agricultural practices
and latest precision irrigation technologies will have to be put in use to expand irrigated agriculture
especially in the developing countries.

T he countries are moving forward in the quest for economic growth and as a result it is expected that

Increasing global water stress resulting from population growth and climate change is a serious concern
as more than 52% of the population will live in water-stressed regions by 2050, significantly affecting
growth opportunities particularly in developing countries. However, with global adoption of good water
management practices and efficient use of water, combined with water allocations to higher productivity
in key basins, the impacts of water stress can be negated to a great extent. Since agriculture is a major
user of water and acknowledging its central role in food security and rural livelihoods, it is the time for a
focus on and significant shift in how we perceive water in agriculture. Considering the pressures on water
allocations to the agricultural sector, agriculture sector must step up and take leadership in using water
better not only for its own economic and food security needs, but in the context of the overall water cycle and
society. Accordingly, we need to support the focus on Agricultural Water Stewardship in order to truly shift
the perception and role of the farmers from “water users” to “water resource managers.” In this direction,
it is also necessary to review the role of irrigation and drainage in achieving food security and generating
economic growth, which is a priority in several regions, including Sub-Saharan Africa and Latin America.

Developed countries with stable population trends, have well developed irrigation and drainage systems
covering about 11% of the total irrigated area globally. Keeping in view the availability of land and water
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resources, these countries generally have no room for further expansion. On the other hand, developing
countries with highest rate of population growth have significant scope for expansion of irrigation and drainage.
Therefore, to feed the rapidly growing population, there is need to increase crop and water productivity and
have a fresh look at measures required at various levels like national (policy, legal frameworks, strategies),
basin (sustainable water resources planning and management) and scheme (water service delivery, efficiency
improvement) levels to achieve food security. There is need for transparent resource and efficient utilization of
the available resources by technological upgradation to modernize agriculture.

Since majority of farmers especially in developing countries are smallholders there is need to learn and share
lessons and best practices from different regions to address challenges faced by them. Measures which
can be considered in respect of small holders include capacity building and empowering local institutions
balancing both “hardware” and “software” investments; incentivising smallholder producers through
facilitating access to remunerative markets; integrating natural resources (land and water) governance
policy frameworks; participatory watershed management and planning to help in improving water-related
ecosystems services; adoption of new models for management of irrigation systems such as WUQ's,
government and private sector, PPP’s in irrigation; and use of better water management technologies,
inputs, knowledge, organisation, land use for productivity enhancement for smallholder farmers.

In addition to Prof. Bart Shultz, winner of the second World Irrigation and Drainage (WID) prize, speakers
from Asian Development Bank (Dr. Akhtar Ali), World Bank (Mr. Steven Schonberger), Robert B. Daugherty,
Water for Food Institute, University of Nebraska-Lincoln (Mr. Peter G. McCornick) and International Fund
for Agriculture Development (Mr. Chitima Mawira) shared their experiences during the first plenary session
on the main theme of the forum.

The first plenary session on the main theme of WIF2 organized on 6th November 2016 covered keynote
speeches from Asian Development Bank (Dr. Akhtar Ali), World Bank (Mr. Steven Schonberger), Robert
B. Daugherty, Water for Food Institute, University of Nebraska-Lincoln (Mr. Peter G. McCornick) and
International Fund for Agriculture Development (Mr. Chitima Mawira). Prof. Bart Shultz (The Netherlands),
winner of the 2nd World Irrigation and Drainage (WID) prize also shared his experiences.
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Key Issues of Irrigation and Drainage in Balancing
Water, Food, Energy and Ecology

As a major employer in most developing economies, it presents itself as a vehicle for reducing

poverty. Food security and nutrition mainly depend on sustainable agriculture, which is a key user
of natural resources, such as land and water. While commercial farming is playing an increasing role, but
small family farms will still play an important role in ensuring food security in developing economies and
providing income and environmental services as about 75% population live in rural areas in developing
countries. Globally about 3.4 billion (45%) people live presently in rural areas, who are mainly dependent
on and continue to depend on agriculture for their livelihood. Irrigation is of crucial importance to global
food security. Irrigated crops account for 40% of global crop production while being cultivated on 20% of
the global land surface. However, agriculture practices need to be changed profoundly to meet increasing
demands while facing more competitive and volatile markets, and the effects of climate change.

l_\ s stated earlier, agriculture is strategically important for food security and sustainable development.

Water, food, Energy and ecology are intricately linked while facing similar pressures of urbanization,
population growth and climatic extremes. The increase in resources demand like water, food and energy in
rural and urban areas are putting pressures on resource availability leading to environmental degradation.

*  Background Paper Team: Dr. Reza Ardakanian (UNU-FLORES) - Team Leader, Dr. Tamara Avellan (UNU-FLORES),
Vice President Hon. Dr. Hafied A. Gany (Indonesia), Vice President Hon. Dr. Willem Vlotman (Australia), Dr. Sylvain
Perret (Chairman, WG-ENV, France), Vice President Hon. Dr. Ragab (UK), Ms. Hayatibinti Zainal (ICID Young
Professional, Malaysia), and Dr. Sangjunlm (Seoul National University, Korea)
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Thus, the first sub theme of the forum focused on key issues of irrigation and drainage for balancing water,
food, energy and ecology.

The plenary session had presentation of background paper by Dr. Reza Ardakanian (UNU-FLORES), a
Keynote address by Mr. Jeremy Bird (Director General, IWMI) and a total of 21 papers were presented and
deliberated in this sub-theme session over a period of three days in the forum (Annex 1) highlighting the
following key issues:

= Balancing the increasing demand of diverse sectors (food, energy, ecology - would add water
supply and sanitation) against a limited water, land, energy and nutrient supply.

= Minimizing the negative environmental effects of irrigation, and maximizing the provision of
ecosystem services

= Understanding the role of stakeholders in governing irrigation and drainage matters.

The keynote speakers stated the importance of water-energy-food nexus and how they are intimately
connected in important ways. The actions in one sector inevitably affect the others and each one interacts
with the natural environment. The theme of the forum focused on food production which automatically
puts an emphasis on water use, but also on how energy is utilized in these systems. Irrigation is a classic
nexus case as much of the water used to supplement rainfall is pumped using energy sources of multiple
types. In the escalating water energy and food nexus issue, it is important to look into non-conventional
sources of energy to decrease the burden on non-renewable sources. In Thailand, newly invented aerators
are being piloted to treat reservoir water using solar power cells. The new aerators improve the water
quality and also decrease the load on energy demand by the reservoir.

Nearly all countries are facing water, energy and food security issues for the increasing and urbanizing
population. Irrigation has tremendous effect on sustainable food production as well as rural development of
a country. Therefore, it is quite important to study agriculture and irrigation system in detail to understand
the key issues in the system and work towards achieving security on all aspects.

Agriculture, though a low income generating source, is an important sector for the development of the
country. This sector is hit by many uncertain and unpredictable challenges like erratic and extreme

w
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climate events, poor quality of natural resources (soil and water) and resource scarcity. This leads to poor
agricultural productivity and low return of investments; thus, the youth are opting out of the occupation.
Therefore, to deal with growing tension between water use for agriculture production and the environment,
a balance is required to be established for using the available water resources. To determine highest return
of investments from irrigation and drainage projects, Russia is using new energy approaches on agri-
landscapes. This approach estimates energy state of reclaimed and non-reclaimed land and determines
production potential of the soil. This methodology makes it possible to allocate land reclamation project
in the highly efficient zonal soils and also to select the highest productive crops. By this method, Russia is
aiming to achieve food security from reclaimed and non-reclaimed land.

Generally surface water is the prime source for irrigation, however, with decreasing availability and
security of water resources to farmers, ground water is being increasingly used in many countries. Use of
groundwater is more efficient than that of surface water, but injudicious utilization of ground water has
raised sustainability issues. So, Water Use Efficiency is the key component of water resource sustainability
and should be achieved at field level especially for paddy irrigation where farmers tend to over irrigate due
to uncertainty and scarcity of resource. The papers presented highlighted the importance of development
of simulation water balance model for improved understanding of different scenarios of cropping and
grazing in water management. The simulation models have proven to lead to better conjunctive use of
surface and groundwater including use of rainwater harvesting. New Zealand is adopting an irrigation
strategy of applying a water balance model that analyses the impacts of different irrigation requirements
for different soil moistures which identifies the threshold soil moisture levels to start and stop irrigation for
the rotationally grazed pasture system thereby reducing environmental risk.

Water use efficiency depends on type of irrigation method such as surface, drip, sub-surface or sprinkler.
Surface irrigation is considered to be less efficient as compared to the drip and sprinkler irrigation, however,
the high production cost of hardware makes it unaffordable for many farmers to deploy the technology at
a large scale. The new advanced polyethylene pipe materials used in many countries like Egypt, India, UAE,
etc. have low production cost and more useful life, therefore, improving efficiency of irrigation system.
Furthermore, sub-surface drip irrigation has proved to be better than any other irrigation method in Iran
having saline soils.
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Apart from development of irrigation schemes, its operation and maintenance is very important to ensure
continued good performance of the scheme. Different countries are adopting various mechanisms to
maintain and/or improve performance of the schemes. In surface/canal irrigation system, Thailand is
working on the issues of sedimentation and aquatic submerged weeds, which reduce the system efficiency,
by improvising and using sand to control sediment deposition and applying polythene film for controlling
some aquatic submerged weeds. Madhya Pradesh, India has focused on management approach to
increase irrigation by improving the performance of existing schemes with participation of all the relevant
stakeholders. This has led to increase in area under irrigation by about one and half times and increased
agriculture production by 20%. While in Mexico, operation and maintenance of irrigation systems are being
conducted using drones where manned inspections are not possible.

It is established that sustainable water resource management for agriculture can be achieved by adopting
principles of Integrated Water Resource management (IWRM) . Different countries are working on different
aspect of IWRM to achieve sustainable irrigation for food security. In Morocco, multi-stakeholder process was
organized among actors involved in irrigation to prevent overdraft of groundwater and achieve economically
and environmentally sustainable agriculture. In Brazil and Iran, various organizations/institutions have been
involved in managing irrigation water use for optimizing agricultural production under public policies. Iran
is also modernizing irrigation schemes at all levels to prevent water loss and encourage water saving in
irrigation. Furthermore, Malaysia is following a strategic policy model for paddy production by agglomerating
the individual farms and increasing the average yield. This provides individual farmer an exit plan by
commercialisation and intensification of tertiary irrigation facilities. Water use efficiency is an important aspect
to look at when discussing IWRM. India’s national water policy discusses importance of policy guidelines and
clear water use efficiency targets at national level for sustainable development.
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Management of Climatic Extremes with Focus on
Floods and Droughts
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limate change is recognized as one of the most serious and urgent issues of human society and

global environment. Climate change impacts water supplies in multiple ways. \WWarm temperatures

can cause more evaporation of water from landscapes, while changes in precipitation which can
lead to both more intense individual downpours and at the same time can also cause drought conditions in
case of reduced precipitation. In the context of agriculture, being the highest consumer of water resources
and significantly impacted due to climate change, the focus is on improving irrigation and drainage systems
and building rural resilience in achieving rural water and food security especially for developing countries.
Irrigation and drainage are fundamentally the human activities to manage the variability or fluctuation of
natural hydrological regime for better agriculture production. The challenges due to climate change should
be considered as another driving force to improve the irrigation and drainage system.

Climate change is unpredictable and uncertain. Therefore, under the current uncertainties, adaptive
approach to deal with extreme events like flood and droughts are more essential and relevant. There is a
need to have coordinated adaptive measures since autonomous adaptation might lead to degradation of
ecosystems. The risk of extreme events on agriculture is not only depending on the magnitude and extent

* Background Paper Team: Prof Tsugihiro Watanabe (Japan) - Team Leader, Mr. Johannes Cullmann (WMO), Dr.
Chandra S. Pathak (USA), Dr. Mika Turunen (Finland), Dr. Kamran Emami (Iran), Dr. Graziano Ghinassi (Italy), and
Ms. Yasmin Siddigi (ADB)
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of flood or drought but also on vulnerability of the system towards these events. In order to reduce impact
due to these climate extremes it is essential to develop strategies for disaster risk management which will
include both coping and adaptation strategies. Adaptation strategies should involve various stakeholders
and not only water managers for better management and improvement of the system.

Adaptation to climate change is inevitably a multidisciplinary problem and it requires the consideration
of agro-climatological, technical and socio-economic issues. The adaptation management demands
integration of methods and synergy with mitigation of climate change. Innovative coordinated and effective
adaptation strategies require the continuous improvement of the capacity for adaptation, and targeted
monitoring of the costs, benefits and impacts of the adaptive policies.

The plenary session introduced the sub-theme by presentation of background paper by Prof. Tsugihiro
\Watanabe, Japan and a Keynote address by Dr. Lee, Sang Mu, CEO, Korea Rural Community Corporation
(KRC), Korea. A total of 16 papers were presented under this sub-theme discussing management of
climatic extremes with special focus on floods and droughts (Annex 1). This facilitated discussion on the
various related topics such as:

m  Adaptation of design and operation criteria for irrigation and drainage schemes in light of
climate change impacts

= Managing impacts of extreme events - floods and droughts
= Dealing with climate change impacts on food security

= Regional water management

Adaptation to the changing climate is very challenging particularly to the developing countries which are
highly vulnerable. Coordinated adaptation measures through changing policies are necessary to ensure
the long-term benefits and social equity of the adopted measures. Turkey established provincial drought
commissions in the region to deal with serious impacts of drought. They have also prepared drought
action plans specifying activities related to monitoring and early warning systems, impact assessment and
mitigation and response actions. Turkey is also promoting modern irrigation systems like drip irrigation
which has been proven to be the most effective in terms of increasing yield and water conservation. On the
other hand, Korea has established an adaptation policy for dealing with droughts. The three main directions
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of the policy change are: improve water management scheme for more reliable water supply, change from
fragmented actions to comprehensive measures and greater emphasis on pre-drought measures. In addition
to technical and engineering measures which are significant in managing climate change impacts, stress is
also being laid on accounting and storing precipitation during non-irrigation period in reservoir to improve

management of water resource. As a part of adaptation strategy Iran, an arid country, is using climate models
to study effect of climate change on length of sugarcane growing season and agriculture water use.

Climate change extreme events such as floods and droughts can pose significant risk to food security.
Adapting to extreme weather events can be considered more challenging in comparison with the adaptation
to the increased mean temperatures, since extreme events do not have historical analogues. In general,
adaptation to extreme events is possible through reducing vulnerabilities and enhancing resilience of the
system. For example, California faced multiyear droughts putting a significant stress on water systems of
the state which led to implementation of drought restrictions by declaring state of emergency. In this period,
urban water use was reduced significantly and water allocation was reduced for irrigation customers.
Irrigation water users reduced their water consumption by either using alternate source (groundwater)
or leaving their land fallow. California experienced precipitation and El Nino situation in the next year to
prompt drought and flood management at the same time. State water managers are taking measures like
maximising groundwater recharge, increasing surface water storage, reuse of wastewater, desalinate sea
water and promote water conservation to reduce vulnerability to droughts and floods in different parts
of the country. Furthermore, the state of California is investing in storm water capture and groundwater
recharge to increase system resilience.

Extreme event risk management provides a measure to prevent hazard from becoming a disaster. This is
an important area to look at in agriculture sector especially cropping pattern in developing countries facing
climate change impacts. In South Africa, which is mainly dependent upon rain-fed agriculture, drought
conditions have a huge impact on crop growth and development. However, in order to update vulnerability
assessment for flood risk management in Thailand re-monitoring of cropping patterns is carried out every
year. Thus, monitoring and controlling cropping pattern as a new path for adaptive flood and drought risk
management needs to be considered for mitigating the impacts of climate change as is being done by
Thailand, South Africa and a number of other countries.
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Water and food security are two main key challenges under climate change and both are highly affected
by continuously changing climate patterns, thus posing a significant food security risk for the increasing
population of a nation. Adaptive management concepts and practices which represent innovative, current
thinking on resolving conflicting demands and adjusting to changing priorities are required to deal with
impacts of climate change. South Africa which is facing one of the worst drought in its history significantly
affecting the food production chain of the country and Egypt in their paper stressed on the urgent need
for coordination and information sharing among various agencies, collaboration and integration among
various disciplines representing different stakeholders to preserve food security of the country.

Water management for dealing with climate change and extreme events is not only required at national or
sub-national scale but also at regional scale. In the case of agriculture, regional water management aims
to collectively manage all aspects of water resources in a region to achieve sustainable food production and
managing extreme events. The Lower Mekong Basin (LMB) of the Mekong River, one of the greatest river
in the world, supporting agriculture in Cambodia, Lao PDR, Thailand and Vietnam is a good example of
management at regional level. The rural inhabitants of the basin depend upon the river for their livelihood
and food security. Climate change in LMB is expected to result in an increase in frequency and severity
of floods, droughts and salt water intrusion which will affect the food production. Lao PDR, part of LMB,
depending upon irrigation for rural development of the country is working towards addressing sustainable
irrigation development and management.
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Key and Smart Actions to Alleviate Hunger and Poverty
through Irrigation and Drainage

till more than 800 million people are estimated to be suffering from chronic hunger and roughly 1

in 8 persons is food insecure. The 2013 Global Food Security Risk Index indicates that the regions

suffering most from food insecurity - high risk to extreme risk -- are South and South East Asia
and Sub-Saharan Africa. Almost 3/4%" of the population in developing countries live in rural areas having
agriculture as the main source of income. So agriculture is playing and continues to play a vital role in
providing livelihood and reducing hunger in the food insecure regions. It is estimated that agriculture will
need to produce more by about 60% globally to feed an estimated population of more than 9 billion by the
year 2050 and about 80% of this increase is expected to come from system intensification which is possible
only under irrigation. Accordingly, irrigated agriculture has been recognized as one of the key components
for food security and thereby reducing rural poverty and hunger as irrigation can provide benefits like less
reliance on weather condition, lowering the risk of crop failure, farm activities all year round with higher
production and yield as well as opportunities for employment and rural livelihoods.

* Background Paper Team: Dr. Olcay Unver (FAO) - Team Leader, Dr. Robina Wahaj (FAO), Ms. Elisa Lorenzon (ltaly),
Mr. Kouresh Mohammedi (Canada), Mr. Jerome R. Osias (Philippines), VPH Felix Reinders (South Africa), Dr. Suhas
Wani (ICRISAT), Ms. Jyotsana Chuchra (India), PH Peter Lee (UK), Dr. Sangjunim (Korea)
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Contrasting policies and competing uses of water from different sectors, coupled with increasing climate
variability, exacerbate water access issues and have negative impact on efficiencies of resource use,
particularly in water scarce situations. So it is extremely important to ensure coherence in policies on
water, agriculture, and food security in order to address issues impacting smallholders’ access to water
for agriculture production. In this direction, good governance of water resources becomes very important
considering multiple interfaces that water has with food security and nutrition including the involvement
of numerous stakeholders and actors with competing interests and uses putting significant pressure on
water availability for agriculture. It is seen that enhanced governance of irrigation and drainage sector in
particular will support achieving food security through providing the poor and vulnerable with equitable
access to water for both health and for economic activities including agriculture. Allocation of water
resources is one of the most important components of the governance, especially in water scarce situations
which is possible through proper water budgeting and accounting.

In addition to addressing policy and governance aspects, there is need to give due attention on following
aspects to alleviate hunger and poverty through irrigation: (i) increase investments in irrigation and
agriculture keeping poor and small holders in mind with focus on expansion of irrigated agriculture,
enhancing the productivity of existing systems through upgradation and modernisation based on current
and future markets prospects and water service needs; (ii) invest in sound irrigation institutions to ensure
sustained returns and optimize the allocation of water to irrigation, which includes regulatory measures,
transboundary agreements, water pricing, river basin management and devolution of responsibilities
to farmers through water user associations (WUAs), enhancing people - capacities starting from the
basic education institutions to the professional irrigation and drainage system managers to farmers to
decision makers; (iii) research and development in cost effective and sustainable innovations in agriculture
technologies (precision agricultural innovations, data analytics and processing, platforms for the collection
and distribution of complex data streams, and IT-driven extension). Through the use of these technologies
along the entire agriculture value chain, the world can increase the productivity of its farming systems
while simultaneously transforming agriculture into a source of environmental health.

With the above background, discussions under this sub theme focused on smart actions and use of
innovative technology to provide the catalysts for a broader aspect of agricultural development to alleviate
hunger and poverty. The key is to adopt right actions and technology which enable users to innovate and
adapt them in their circumstances. The topics that were discussed under this sub theme were:

T
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®  \Water and climate smart approaches for sustainable smallholder agriculture
= Financing mechanisms for development and management of irrigation and drainage projects

= Adaptation measures for rural water management for water and food security

The plenary session introduced the background paper by Dr. (Ms) Robina Wahaj, a keynote address by PH
Prof. Chandra A. Mahramootoo, Canada and a total of 10 papers were presented under the sub-theme
(Annex 1).

The keynote speaker highlighted linkages between irrigation, drainage and sustainable development goals.
Although the number of people living in extreme poverty has declined but the progress has been uneven
and around 795 million still remain hungry. Investments in irrigation and improving drainage (surface and
sub surface) of both rainfed and irrigated lands supported by water saving technologies, application of
environmental sensor technology and precision irrigation, development of farmer driven irrigation schemes,
use of digital technologies linked to Innovation and markets across the value chain are key to alleviate
hunger and poverty. New models, for example AgWater Innovation System, are needed that link farmers
to input suppliers, markets, e-finance, technology and information and at the same time incorporate social
and financial inclusivity, which may or may not lie totally within governmental structures.

Although irrigated agriculture has shown significant improvements in the history but water use for irrigation
is still generally ineffcient. On average, half of the water diverted or stored for irrigation is not put to
intended beneficial use. Since consumption for irrigation is mostly inefficient and has lower economic value
of water compared to industrial and other uses so there is a natural tendency and pressure to reduce water
allocation to agriculture in favour of other uses. Thus, it is imperative to make irrigated agriculture more
efficient which would require drastic improvements in water management techniques and technologies,
agricultural practices, etc.

Finding right technology or intervention is the main challenge to provide appropriate and efficient irrigation
system. It usually requires the development of low-cost and easy to operate systems. Apart from technical
and operational approaches for sustainable agriculture, communities/stakeholders play an important role in
achieving food security which calls for stimulation of efforts in the direction of strengthening of institutions
and education system and capacity development in order to augment water supply, reduce losses, manage
water demand through use of multiple water sources and improve water productivity. In addition new and
innovative technologies also need to be considered which may include use of renewal solar technology,
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modern and efficient irrigation systems (e.g., micro), devices to support system maintenance, sensors to
monitor the soil water, etc.

Climate-smart agriculture, which is the management of land and water interventions to enhance resilience
of agriculture impacted by climate change, needs to be practiced to addresses food security and climate
challenges through three main pillars: sustainably increasing agricultural productivity and incomes;
adapting and building resilience to climate change; and reducing and/or removing greenhouse gas
emissions, where possible. In India, under the National Initiative on Climate Resilient Agriculture, adoption
of area/region specific smart activities with a major focus on natural resource management with farmers’
active participation have demonstrated some success. The activities involved in drought management like
creation/renovation of community tanks, farm ponds, check-dams; de-siltation of conveyance systems;
contingency crop and flood management like land shaping in costal tracts; use of flood tolerant varieties;
improved planting methods, etc. with improved land and water management practices. In Turkey, applying
appropriate irrigation schedules and regimes is adopted that play an important role in providing higher
water productivity.

There is an increasing need to focus on water and climate smart approaches while working on demand based
approaches rather than supply side. Thus, promoting farmer driven irrigation schemes and encouraging
them to use digital technologies (eWallets and mobile banking) to access credit, purchase inputs based
on market sales, and markets across the value chain will be a step in right direction to increase farmers’
income and alleviate poverty. Demand side management approaches, which require active participation
from farmers, are critical in bridging gap between resource availability and sustainability. In India, apart
from managing supply side measures like innovation and technological upgradation, farmers’ behaviour
is being catalysed to achieve greater efficiency (more crop per drop) in sugarcane farming. Whereas in
Bangladesh, community cooperation and coordination along with adaptive cropping system approach was
used to achieve high crop productivity in polders which are impacted by excessive flooding and hit by
extreme climate change.
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Rural transformation through efficient agriculture
water management

crucial for the global reduction of poverty and hunger especially in developing countries. Number of

studies carried out by the World Bank and other agencies reveal that economic growth in the agricultural
and rural sector has a much greater impact in reducing poverty and hunger than do urban and industrial
growth. Increasing agricultural production is necessary to ensure food security as well as sustain agricultural
and rural development. Since agriculture is a key user of natural resources, such as land and water which also
impact pace of rural development, agricultural practices need to be changed profoundly to meet the challenge
of increased demands while facing more competitive and volatile markets and the effects of climate change.

R ural and agricultural development and equitable distribution of the benefits of economic growth are

Thus, rural transformation is considered a powerful engine for sustainable development as well as
improving lives of rural population which can be achieved through sound agriculture water management.
To support the transformation four main aspects needs to be considered: the improvement of network and
connection regarding the development of rural and urban areas, to support that enhances the local power
as well as community participation, large-scale farming support and the endorsements that strengthen
financial stability among local poverty. Agenda 2030 for Sustainable Development as adopted by the
United Nations (UN) provides a unique opportunity to refocus on policy, investments and partnerships on
equitable, inclusive and sustainable rural transformation in order to reduce the rural-urban inequalities and
ensure global food security.

Keeping the above in view, a Ministerial roundtable was held during the 2nd World Irrigation Forum, which
provided an excellent opportunity to deliberate on these issues. Ministers (or their Representative) from the
relevant ministries dealing with agriculture water management from ICID member and ASEAN countries
participated in the roundtable meeting.
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Ministerial Panel

= Bhutan: Minister, Ministry of Agriculture and Forests, Royal Government of Bhutan represented
by Mr. Rinzin Dorji, Secretary

= Cambodia: Mr. Ty Sokhun, Secretary of State, Ministry of Agriculture, Forestry and Fisheries of
Cambodia

= China: Mr. Tian Xuebin, Vice Minister, Ministry of Water Resources, People’s Republic of China
= Ehiopia: Mr. Kebede Gerba Gemossa, State Minister, Ministry of Water Resources of Ethiopia

= |ndonesia: Minister, Ministry of Public Works and Public Housing, Indonesia represented by Mr.
Imam Santoso, Director General for Water Resources

= Laos: Mr. Phouang Parisak Pravongviengkham, Deputy Minister, Ministry of Agriculture and
Forestry of Laos

= Nepal: Mr. Deepak Giri, Minster, Ministry of Irrigation of Nepal

= Thailand: General Chatchai Sarikulya, Minister, Ministry of Agriculture and Cooperatives of
Thailand

The ministers presented the developments and challenges of their respective countries with regard to
agriculture water management and reducing poverty and hunger. The Ministers from developing countries,
which have mainly agrarian economy, emphasised that increasing population pressure, land use changes and
deteriorating watershed is leading to decreasing water availability for sustainable agriculture production.
Ministers broadly agreed that rural transformation will definitely support in addressing different issues
related to water and food security for sustainable development, bringing people out of poverty and hunger,
reducing divide between urban and rural areas, creating opportunities for livelihood in rural settings thus
minimizing migration of rural population. Some of the broad issues and challenges in AWM sector and
measure adopted by these countries are highlighted below.

Resilience to poor rural households need to be provided to mobilise rural transformation. Resilience can be
achieved through access to irrigation and drainage since reliable access to water and proper drainage for crops
can reduce the vulnerability to drought and extreme wet periods. This will increase agricultural productivity
and provide a mechanism for the utilization of improved inputs. Rural Transformation will include intervention
required on all fronts like engineering and technology, policy, and institutional among others.
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In order to support rural transformation and address issues of poverty and hunger Ministers felt that there is
need to pay greater attention to development of irrigation and drainage sector and adopt water management
at basin level. It was highlighted that this can be achieved by focusing on policy support, increasing investment
in AWM, enhancing focus on water conservation with participatory watershed management, advancing
reforms (agriculture water pricing, incentivising water saving, public private partnership in irrigation, etc.)
and innovations, adoption of latest technological advance in water saving and agriculture practices, recycling
and reuse of water, encouraging individual farmers to develop their own water saving schemes.

It was further highlighted that poor performance of irrigation systems, due to various reasons such as poor
design, limited access, inadequate funds for maintenance, increasing pressures on the irrigation systems and
so on, is @ major concern. In order to improve performance of irrigation systems to increase water productivity
it is essential to undertake rehabilitation, renovation and modernisation of irrigation infrastructure with focus
on improving design, adoption of appropriate technology for efficient water use, and automation wherever
possible. While undertaking modernisation it is also essential to look into other related aspects to improve
agriculture productivity which may include adoption of improved water management and agricultural
practices, farm mechanisation, access to agricultural markets, need for multidisciplinary coordination and
cooperation among different departments, farmer’s awareness of proper and efficient irrigation method. In
addition to the policy and technological advancement, strengthening of Water Users Groups/Water Users
Associations for management of schemes and infrastructure was also stressed.

The ministers from most of the countries also raised the concern about potential impacts of climate
change on irrigation and agriculture which is affecting sustainable agriculture. Therefore, they stressed
on modernization of irrigation infrastructure including promotion of low cost and water efficient micro
irrigation technologies like drip and sprinklers to sustain water delivery service. Countries that are highly
dependent upon rainfall for agriculture are hit by recurring crop failure due to increasing climate change
incidence like floods and droughts. This subsequently leads to food insecurity and poverty. With decreasing
reliability of river run off, emphasis was put on water resources planning and management in an inter-
sector manner which is based on Integrated Water Resources Management (IWRM) principles as well as
conjunctive use of surface and ground water by mapping groundwater resources to address issues of water
insecurity and sustainable food production.

The ministers agreed that International Commission on Irrigation and Drainage (ICID), through its member
countries and partner organizations provides an excellent platform to work towards formulating the sectoral
targets and indicators and also ensuring that the substantial progress towards the SDG’s is achieved in
all countries. AWM plays a crucial role in meeting the goals of 2030 agenda for sustainable development.
Certain aspects of most of the SDG’s are impacted by the way water is managed in agriculture.

There was a consensus that agriculture sector will have to explore the possibility of setting up a Partnership
mechanism for AWM in support of various SDGs. Partnership for Agriculture \Water Management would
help the member countries in accessing the sustainable development fund and other financial resources
available through various mechanisms to support the SDG process. Mutual support and hand holding may
also be required in many cases and the partnership will help in filling global knowledge gaps.

At the end of roundtable a declaration was issued wherein it was unanimously agreed to establish a High Level
Advisory Group (HLAG) on “Partnerships for Agriculture Water Management” as an action-oriented, multi-
stakeholder partnership with the objective “to set up a mechanism for supporting countries in achieving the
SDG’s and the targets associated with rural transformation through sound agriculture water management.”

—55~Y
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Delivering SDG’s through Agriculture Water Management

RECOGNIZING that Agriculture Water Management (AWM) is key to enhancing water security, ensuring
the sustainability of the surface and groundwater resources, achieving food security in a world confronted
by limited natural resources while positively influencing the process of achieving almost all Sustainable
Development Goals (SDG’s);

ACKNOWLEDGING the need for advocacy for enhanced investment, means of sharing experiences, exchange
of best practices, and transfer of technologies with focused attention on more effective and sustainable
management of agricultural water, setting targets and evolving monitoring mechanism;

NOTING that the International Commission on Irrigation and Drainage (ICID), a professional, voluntary, not-
for-profit International Organization, dedicated, inter alia, to enhance the world-wide supply of food and
fibre for all people by improving water and land management, through application of irrigation, drainage and
flood and drought management for achieving sustainable irrigated agriculture and disaster risk reduction, is
supported by more than 60 member countries and serves as the required network;

ACKNOWLEDGING that ICID shares mutual goals of poverty alleviation through food and water security
with UN entities Food and Agriculture Organization of the United Nations (FAQ), International Fund for
Agriculture Development (IFAD), World Meteorological Organization (WMO) as well as other International
Organizations such as International Water Management Institute (IWMI), International Crop Research
Institute for Semi-arid Tropics (ICRISAT) with participation of Asian Development Bank (ADB) and World
Bank (WB), and has a mutual interest and commitment to work for better management of agriculture
water and mitigation of water-related disasters caused by floods, droughts, etc., using the latest tools and
information;

NOTING that the Paris Climate Conference (COP21) through article 7 of the Paris Agreement established
the global goal on adaptation and called upon parties to strengthen their cooperation on enhancing action



on adaptation by augmenting adaptive capacity, strengthening resilience and reducing vulnerability to
climate change;

NOTING also that the Addis Ababa Action Agenda on Financing for Development calls for investing in sustainable
and resilient infrastructure, including for energy, water and sanitation for all, as a pre-requisite for achieving many
of our goals, and recognizes South-South cooperation as an important element of international cooperation for
development as a complement, not a substitute, to North-South cooperation;

NOTING that Agenda 2030 for Sustainable Development recognizes Partnership as a means of
implementing the agenda and encourages the establishment of voluntary partnerships for the achievement
of these Goals;

NOTING with appreciation the efforts by FAO to bring sustainable agriculture and food systems to the
forefront of the global Climate Change Agenda and the 2030 Sustainable Development Agenda and the
partnership initiative on “Coping with water scarcity in agriculture: a global framework for action in a
changing climate”;

Ministers, participating in the 2nd World Irrigation Forum, hosted by the Kingdom of Thailand, based on
their deliberations on 6th November 2016 decided to:

(@) Establish a High Level Advisory Group on “Partnerships for Agriculture Water Management” as an
action-oriented, multi-stakeholder partnership to:

(i)  Facilitate improving agricultural water productivity, especially in irrigated areas where the
competition for water is intensifying and/or water supplies are becoming less reliable;

(i)  Support member countries in achieving the SDG targets related to AWM by enabling existing
partnerships as well as promoting new partnerships where required;

(i)  Support the UN System efforts in monitoring the progress on related SDG'’s;

(iv) Strengthen the World Irrigation Forum, which provides opportunities for reviewing progress
made by existing partnerships with inputs from regional and national partnership dialogues;

(v)  Advocate strong policy support for higher investments in AWM to ensure food and water
security;

(vi) Review and provide policy recommendations at the regional level for consideration by relevant
regional bodies; and

(vii) Use the partnership to share experiences on SDG implementation.

(b)  Allow the membership of the High Level Advisory Group to be open to all Members of the United
Nations and its specialized agencies including multi-lateral development agencies, and will be
chaired by a Member State of ICID. The High Level Advisory Group shall meet on a regular basis (at
least once a year) and constantly monitor and guide the progress

(c) Invite entities of the United Nations system, international and regional organizations, and major
groups, to contribute to the efforts, as appropriate. Countries are to participate on a voluntary basis
in national, regional, and global multi-stakeholder dialogues;

(d) Encourage member countries to organize national multi-stakeholder partnership platforms in AWM,
where possible through their National Committees affiliated with ICID, which could also contribute to
the regional and global multi-stakeholder partnership through existing forums and meetings, where
applicable; and

(e) Recommend ICID to establish a dedicated Task Force to provide support to the High Level Advisory
Group.



Senior Officer’'s 4
Roundiable

BT Il'i-

SRR Al !
oA AT

\

*

L

on-going rural transformation to achieve AWM lies around modernization of irrigation systems,

services to improve water use efficiency which is supported by reforms in policy, management of
institutions, technological innovation and stakeholder engagement at all level and sectors. To cope with
such challenges, ICID has major mission to encourage and promote the development of sciences and
technologies regarding engineering, agriculture, economics, ecological and social sciences in managing
water and land resources for irrigation, drainage and flood management for accomplishing sustainable
agricultural water management.

T he key to sustainable development of irrigated agriculture in the changing environments and the

Keeping the above in view, a senior official’s roundtable was organized during WIF2 with the objective of
sharing the experiences, knowledge, and practical solutions with regard to managing water resources in
sustainable way. Besides, ministerial discussions which focused on the policy level, senior officer discussions
address the topics in more depth at the management level and discussed a possible mechanism to implement
the Minister’s declaration and to achieve targets for relevant indicators of sustainable development goals.
Senior officials from following countries took part in the roundtable:

= Bhutan: Mr. Kelzang Tenzin, Executive Engineer, Irrigation & Water Management Section,
Department of Agriculture;

= Cambodia: Mr. Sam Chhomsangha, Deputy General Secretary, Ministry of Agriculture, Forestry
and Fisheries;

= China: Mr. Ping Dang, Diversion Chief, Ministry of Water Resources;

= |ndonesia: Mr. Adang Raf Ahmad, Director of Irrigation and Swamp Management, Directorate
General of Water Resources, Ministry of Public Works and Housing;

= Korea: Mr. Jeon Yong Ryu, Director General, Korea Rural Community Cooperation (KRC) and
Mr. Young Gu lee, Director, River Planning Division, Water Resources Policy Bureau, Ministry of
land, Infrastructure and Transport, Korea (MOLIT)
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=  Laos: Mr. Maykong Phonepkommavong, Director General of Irrigation Department, Ministry of
Agriculture and Forestry and Mr. PhommyInthichack, Department of International Cooperation,
Ministry of Agriculture and Forestry;

= Myanmar: Mr. Kyaw Myint Hlaing, Director General, Department of Irrigation and Management
of water utilization, Ministry of Agriculture, Livestock and Irrigation;

= Nepal: Mr. Bashu Dev Lohanee, Deputy Director General, Department of Irrigation;

= Sudan: Eng. Hassabelnabi Musa Mohamed, Under Secretary, Ministry of Water Resources,
Irrigation and Electricity;

= Thailand: Dr. Somkiat Prajamwong, Deputy Director General, RID, Ministry of Agriculture and
Cooperatives; and

= Ukraine: Prof. Peter Kovalenko, Vice President of ICID, Head of the Ukrainian National
Committee on Irrigation and Drainage

Senior officials from most of the countries affirmed that agricultural sector plays a vital role in their
economy and growth as it is a major employer and a provider of food and livelihood. Following section
briefly describes issues and challenges faced by the sector in their countries mainly at management
level and how they are addressing these challenges. The topics during discussion ranged from water use
efficiency, technology in water control, and water disaster management with lessons learnt from each
country’s operations. The attendees also discussed few other topics such as innovations adopted by the
participating countries for sustainable development.

Most of the agriculture in developing countries is dependent upon natural factors (rainfall) than irrigation,
e.g., in Nepal only 52% of the cultivated land is irrigated. Therefore, the sector is vulnerable to vagaries
of nature as well as uncertain and unpredictable climatic changes which can lead to variable agricultural
productivity. Decreasing productivity has direct linkages to poverty.

Agricultural productivity in un-irrigated areas is dependent upon changing natural conditions and in irrigated
areas upon irrigation water use efficiency. Irrigation water use efficiency differs from country to country, for
example, in Myanmar it is low due to earthen tertiary irrigation canal. Thus, improving water use efficiency
has high priority in each country’s agenda. In certain cases poor planning of irrigation schemes has led to
either collapse or non-functional irrigation system such as in Ukraine and Bhutan, respectively.

Cambodian official informed that his country is experiencing low rice yield as compared to the neighbouring
countries due to deteriorating schemes and lack of 0O&M mechanisms. Structural approaches like
modernization and rehabilitation/upgradation of existing irrigation systems like canals, lakes, etc.
is important for resource management. Lao, has envisioned gravity type irrigation development and
rehabilitation and modernisation of irrigation infrastructure to expand irrigation and achieve efficient
irrigation water use.

Apart from structural approaches to develop and maintain irrigation systems, Water Users Groups/
Associations are key for operational and maintenance of the irrigation systems. They are an integral part
of the agricultural sector thus many representatives including China, Nepal, and Laos discussed about
institutional reforms which also include institutional strengthening of WUA's, capacity building programs
for farmers and personnel of government department for effective participation in irrigation water
management.
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In the changing climate, water disaster management has become an important issue that needs attention.
Climate change impacts like floods and droughts have impacted agricultural productivity on a global
scale. Various countries are dealing with disaster management in their own ways and means. Myanmar
and Korea are working on structural approach to mitigate and adapt to the changing environment like
developing agriculture infrastructure, strengthening embankments in flood prone areas, rehabilitation of
old infrastructure. While Thailand is working on creating community resilience to water related disasters.

Apart from conventional measures, various countries are adopting innovative ideas at every level to achieve
sustainable development. The innovations range from policy decisions/strategies in Thailand and Cambodia
to management of the system in Nepal to emerging technology by Korea. Thailand is promoting The New
Theory of sustainable development wherein the farmer is advised not to concentrate all his resources like
water only in one commodity say producing rice, rather follow the principle of self-immunity, i.e., producing
enough to eat as a priority and only then think of selling any surplus. In Nepal, one stop solution to all
irrigation needs called ‘My irrigation shop’ is introduced to address all needs related to irrigation. Lastly,
Korea is using drone technology for river planning and disaster management such as up to date river
survey, disaster monitoring, flood stimulation and forecasting, water pollution monitoring, etc.

As per decision of the Ministers’ roundtable declaration, the composition and scope of work of the High
Level Advisory Group on Partnerships for Agricultural Water Management were also discussed and agreed
to in the senior officers’ meeting.

The participants agree that cooperation, collaboration and partnerships among nations in respect of
technical knowledge transfer and/or financial support is important to assist in agriculture and water
resources development in a sustainable manner. This will not only help in improving agricultural productivity
but will also assist in reaching ultimate aim of poverty alleviation. The officials were of the view that ICID,
being an international organisation, can play a major role in providing a link among various nations.

The Ministers and Senior Officers visited the Huai Hong Khrai Royal Development Study Centre in Chiang
Mai District, and Huai Hong Khrai Royal Development Study Center as part of study tour.
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Farmers’

Farficipation

o0 ensure agricultural sustainability it is necessary to create enabling environment to encourage

participation of different stakeholders especially farmers and the public sector (national and local

governments) in continued development of appropriate water resources infrastructures, review of
existing policies/bringing out new policies, legislations and institutional reforms, research and development
in the field of water management and its extension from lab to field. Information, education, awareness
and knowledge transfer activities along with appropriate use of audio-visual techniques including telecom
and information technologies will play a vital role in this direction. However, farmer will have to be at centre
of all activities if sustainable development is to be envisaged.

In order to discuss the various issues related to sustainable agriculture production from the farmers’
perspective, smart farmer program was organized under 2nd World Irrigation Forum. Farmers from India,
Iran, Irag, Sudan and Thailand participated in the program to discuss their perspective and share their
experiences on sustainable agriculture. The smart farmer’s program had a combination of activities like
knowledge sharing and learning from renowned speakers via various sessions organized as part of the
forum, deliberating among fellow farmers on their role in sustainable agriculture production and lastly
practical knowledge and experience sharing via field visits. A special roundtable was organized on the
theme ‘Farmers’ Contribution to Sustainable Agriculture Production’ in one of the plenary sessions of WIF2
to discuss issues related to AWM and gauge farmers’ views on sustainable agriculture. The attendees of the
program are listed in Annex 2.

* The major challenge facing irrigated agriculture today is producing more food using less water per unit of output,
i.e., increasing water productivity in both irrigated and rain-fed agriculture. This goal will only be achieved if the
appropriate water saving technologies, management tools, and policies are in place. Recognizing the need to
encourage innovations in irrigation and drainage, ICID instituted WatSave Annual Award(s) in 1997 under four
categories - Technology, Innovative water management, Young Professional and Farmer. WatSave Awards are given
for the proven interventions that have actually realised savings and not just in terms of promising research results,
plans and/or good ideas/intentions to save water.
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As the farmers are always looking toward enhancing productivity with the available limited land and
water resources while conserving environmental quality, three presentations by the ICID Annual WatSave
Awardees” were arranged as a part of knowledge and experience sharing.

= [Innovative Water Management Award: Innovation, Implementation and Extension of the Water
Saving Integrated Smart Farming - AWDI Technique in Thailand presented by Mr. Va-Son Boonkird
& Dr. Watchara Suiadee (Thailand)

= Farmer Award: Saguna Rice Technique - Zero Till, Conservation Agriculture (CA) Technique presented
by Mr. Chandrashekhar H. Bhadsavle (India)

= Technology Award: Innovation and Extension of Sprinkler and Micro Irrigation Technologies in China
presented by Prof. Li Jiusheng (China)

Mr. Va-Son Boonkird and Dr.Watchara Suiadee
(Thailand), awardees of WatSave Management
award, presented Integrated Smart Farming - AWDI
(Alternate Wet and Dry lIrrigation) Technique that
is being practiced in Thailand. The AWDI technique
=& reflects on reducing the water usage by 20-30% in
rice production. Integrated Network for Water and
Ecosystem in Paddy Fields (INWEPF) has worked with
=« \Weekend farmers to develop this new and improved
*‘.‘ AWDI technique. This practice involves alternating 2
== dry periods with wet period during the rice cultivation.
Therefore, saving up to one third of irrigation water use, cuts the need for chemical fertilizers by 70-
100%, reducing demand for seed and subsequent labour as well. Therefore, the technique while cutting the
cultivation budget by half, increases yield, helping the farmers have good quality of life.

Mr. Chandrashekhar H. Bhadsavle (India), WatSave
Farmer awardee, presented Zero till conservation
agriculture by Saguna Rice Technique (SRT) being
practiced in Maharashtra, India. This technique
promotes agriculture with no till and involves unique
method of cultivation of rice where the crops are
planted on permanent raised beds without ploughing,
puddling and transplantation; this prevents soil erosion
and allows soil to regenerate. The raised beds facilitate
the adjustment of optimum moisture thereby reducing
water requirement for cultivation to 50%. This in-turn
reduces labour to 50% and cost of production by 40%.

Prof. Li Jiusheng (China), WatSave Technology awardee, presented Micro irrigation technologies that are
being practiced in China. His extensive research on water and nutrients uptake by plants by sprinkler and
micro irrigation system have shown widespread uptake by farmers and governments. The application of
design and operation parameters in the micro irrigation has significantly reduced the amount of water
and fertilizers used as compared to the conventional practices. However, a few issues still need to be
considered in the future including automation requirement, artificial intelligence due to labour shortage and
occurrence of soil acidity after micro irrigation application.
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The farmers identified the need to change the new
policy instruments to materialise more effective
participation of famers in decision making related to
irrigation and drainage. Also, the policies on sustainable
agriculture production should address farmer’s role and
recognition. Most of the farmers agreed that although
knowledge and technologies are available, tools for |
knowledge management and technology transfer are
insufficient. This requires policy support for farmer’s
education and training and hence need for ICID to
develop a farmer’s initiative networking with relevant
public and private agencies.

To achieve sustainable agriculture, participants underlined need for robust and inclusive policies. WUA’s
provide an important link between policy and their outcomes. However, their composition and performance
is dependent upon cultural composition of a country. There is a need to look into \WWomen participation in
the WUA's to get a holistic perspective of the issue. In addition, capacity building of the WUA’s and farmers
are an important task to look into. It emerged from the deliberations that use of ICT’s need to be enhanced
for wider awareness creation, sharing of knowledge, dissemination of information. Farmers also supported
need of wider dissemination of the innovation and techniques developed by the ICID WatSave awardees for
uptake among farmer communities around the globe. Interaction with local Thailand farmers

Farmers visited two farm sites as part of the smart farmer’s program during WIF2 and interacted with
local farmers. In the first farm visit to the Community learning centre on sufficiency economy in San
Kamphaeng District, the farmers witnessed implementation of New Theory of Self Immunity in the farm
which is based on sufficiency economy for farmers. The host of the site, Mr. Boonsong Yutitum explained
about the New Theory of farming which is in accordance with the northern Thailand’s Lanna life style.

The second visit was to the Learning Centre on Enhancing Efficiency of Agriculture Production in Saraphi
District, Chiang Mai Province. The field visit was focused on learning about enhancing Longan agricultural
production where the farmers learned how to reduce production costs of labour during harvest season.
Longan (lam-Yai) was brought into Thailand by Chinese immigrants hundreds of years ago, it was first
planted in Bangkok and then in the North. In north the fruit has flourished and has become one of the
Thailand’s largest fruit export. The most famous species is the pink Longan, the flesh is pinkish and thick
and is delightfully sweet, produced in Chiang Mai region.

The field visit was hosted by Mr. Sanae Tapinggae wherein the farmers were informed about the fruit
and challenges in increasing agricultural productivity. The high production cost of Longan is due to the
high labour cost in harvesting. However, measures are being taken to improve agricultural productivity
like reducing production cost by more efficient usage of fertilisers and other chemicals, introduction of
pruning techniques and farm management techniques to maintain the Longan farms. Thus, by enhancing
agricultural production, farm can effectively lower production costs by 75% and increasing the quantity and
quality of output by 85 percent from Longan grade AA or A grade to “Jumbo Sized” Longan which meets
the needs of the market. This will help in increasing productivity of Longan fruit and thereby boasting up
exports.

—&E)
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Yourh
Farficipation

Chiang Mai. ICID-Young Professionals’ e-Forum (IYPeF) organized an e-discussion on three topics

during July-September 2016 where more than 180 members actively participated in the discussions.
IYPeF is established as a virtual platform for discussions and knowledge transfer but also a platform that
serves as a stepping stone into annual events of ICID which provide opportunities to the professionals to
interact with the experts in the field in the early stages of their water career.

" '7'outh participation in the Forum started more than six months before the participants reached

Based on these virtual discussions, 10 active members were invited to attend WIF2 in Chiang Mai,
Thailand. In addition, young professionals were sponsored by ICID, THAICID and other organisations. A
total of 28 young professionals attended WIF2 (Annex 3). The young professionals attended plenary and
parallel sessions acting as rapporteurs. Each participant attended meetings of two or more of the ICID
working groups (out of 30 working group meetings) of their choice. Also, two special trainings on different
topics were organized for the young professionals to attend and gain insights about AWM in cooperation
with partner organizations. Pre-Forum e-discussion was organized on the following topics:

1. Role of education in irrigation and drainage
2.  Geospatial technologies for sustainable irrigation and drainage

3.  Role of women in irrigation and drainage

1. Role of education in irrigation and drainage

In the last couple of decades there has been a dwindling interest of youth in irrigation and drainage sector.
However, increased thrust on new and/or expansion of irrigated agriculture has once again put Irrigation
and Drainage on an upward moving escalator. The renewed interest in investment in the sector which
requires multi-disciplinary new and innovative approaches to tackle the environmental problems often
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associated with large scale irrigation development needs and focus on improving performance of under-
utilised and under-performing existing irrigation systems. It provides an opportunity for attracting young
professionals to AWM sector. The technical and socio-economic complexities necessitate enhanced role
for young and emerging irrigation professionals as they combine engineering skills with environmental,
social and economic knowledge and are able to apply the latest insights and innovations in AWM sector.
Therefore, discussions were focused on the role and challenges of young professionals in the sector and
how their involvement can be achieved through education at every level.

Education plays an important role in bridging the gap for irrigation and drainage sector professionals. Due
to the relative low investments in irrigation and drainage from the 90’s till recently, there is a gap between
experienced senior irrigation professionals who slowly reach retirement and the next new generation of
well trained professionals like in UK where the sector has experienced a drop in agriculture as a profession.
At university level the number of under- and post-graduate programs dedicated to irrigation seem to be
reduced and in other cases insufficient resources were invested to upgrade and renew existing programs.
Potentially this has adverse impacts on the effective implementation of the new irrigation and drainage
investments. There is a need to attract more young professionals to the field which can be achieved by
introducing agriculture career pathways to children earlier in their education system and changing the
image of the agriculture sector in the eyes of young professionals. Education programs in universities
play an important role in bridging this increasing gap. University contribution is to have more practical
oriented approach where they should address both academic theory and practical experience. Often the
courses focus more on theoretical aspect rather than the practical elements. Therefore, methodology of the
course dealing with agriculture could further be developed in a way that enables students to observe and
manipulate actual objects and processes in the field. It was also discussed that internship programs needed
to be prioritized to provide the necessary mentoring of young professionals so as to develop their capacities
at an early stage.

Emerging problems such as climate change, water and food security, environmental issues require new
types of skills and knowledge from irrigation and drainage specialists. Education needs to be updated
continuously to benefit from opportunities offered by new trends in technologies (such as ICT, remote
sensing, online learning) and interdisciplinary approaches (such as combining hardware-software,
ecosystems approach, sustainable intensification, etc.).

2. Geospatial technologies for sustainable irrigation and drainage

The technology of irrigation and drainage is considered along with the planning, design, control and
modernization procedures of the agriculture water management systems. There is potential to develop
new technologies but there is a huge gap between development and uptake of new technology. So
the discussions were focused around the new available technologies, data procurement that can serve
agriculture water management and their impact on society.

The participants considered the global position and global navigation satellite system (GP/GNSS) that
provide the most promising available technologies for agriculture water management by providing precision
techniques and better design of water management procedures. The challenges of improving AWM are
spatially variable due to region-specific challenge, however having access to geospatial data leads to better
information and a holistic picture of the prevailing problems. Traditional geospatial data from satellite
and aerial images is low cost and easily available, therefore, they are currently being used to identify
vegetation cover, monitor water level in open canals, monitor floods and estimate water requirements for
plants which will help in mitigating risk (e.g., early warning system) and offer means for efficient water
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management (irrigation scheduling). In addition to traditional aerial and satellite images, geospatial data
can also be produced from unarmed aerial vehicle (UAV) and drones with a more local focus and higher
spatial resolution. Also, new inexpensive sensors (e.g., WaterBitInc.) offer another possibility to obtain
spatial data with high temporal resolution for improved decision making.

The discussion pointed out that the main challenge of implementing geospatial technologies for boosting
agriculture production is recognising the technology followed by effective communication about the same.
The challenge of technology being too complicated and costly for adoption by regular farmer can be
addressed by improved use of the technology, improved research programs, education and by boosting
innovation and entrepreneurship.

3. Role of Women in Irrigation and Drainage Sector

\Women, an untapped resource, have a crucial role to play in Irrigation and Drainage sector. The importance
of involvement of men and women in the water management sector has been recognised and established
at the global level. With the increasing food crisis in the world, women the managers of resources at
household level can prove to be a glimmer of hope wherein their involvement will have a positive effect on
household dietary diversity and household wealth. Apart from the role that women play in irrigation and
drainage sector, the discussion was focused on the unique challenges they face and some possible solutions
to address those challenges. Out of the many challenges being faced by women, the socio-cultural barriers,
legal restrictions and institutional limitations with respect to their involvement in irrigation and drainage
sector were highlighted.

There is a socio-cultural belief of not rendering responsible positions to women and keeping them in
household premises, this prevents women from holding decision making roles or participating at high level
of market. Women largely bear the household responsibilities in addition to their work in the field, therefore
in order to achieve gender inclusiveness shared household responsibilities need to be addressed through
education, support and cultural change. Gender inclusive social meeting, agricultural training and education
opportunities elevate the role of women and give young women the aspiration to strive for success in the
field. The policy provisions for equal gender participation are necessary to achieve the balance between
men and women involvement. It was discussed that lack of policy provisions on gender participation in
a few developing countries like Morocco has led to the imbalance in the sector. The reasons discussed for
the same were lack of access to resources (land, markets, and credit), services and information along with
cultural constraints and legal framework. Also, it was stated that due to lack of women empowerment, the
industry remains largely male dominated.

Under the extreme pressures of increasing population and climate change, the increase in production
of food and fibre can be achieved by contributions of skills, labour, expertise and knowledge from both
genders. This can be made possible by ensuring a wide range of capacity development needs for better
involvement and performance of women in agriculture and irrigation management. Also, women must be
engaged in decision making roles in the public and private sector.

The discussions on the above mentioned topics helped the young professionals to be in contact with various
experts in the field from all across the globe. This not only helped in knowledge transfer but also opened
up opportunities and enthused the emerging potential and interest of young professions to actively pursue
the sector.
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Training Workshops for Young Participants

FAO convened a training a workshop on “Water Accounting and Auditing: Improving water governance
and water management” for the young professionals attending the forum. As per FAO, water accounting
and auditing is critical to the initiatives aimed at coping with water scarcity. \Water accounting provides
sound scientific basis for evidence informed strategy development, operational decision-making, and
targeted communication. Due to lack of capacities needed to support water accounting and auditing, FAO
convened the following program with an objective to introduce the young irrigation professionals about
modern concepts of water accounting and auditing for improving water governance and management.
The training aimed at maximum interaction among the participants; the concept of water accounting and
auditing was presented to the participants followed by a group exercise to provide hands on experience of
the concepts.

Another training workshop was organised on “The Environmental Impact Analysis of Irrigation Systems:
Using Life Cycle Analysis (LCA)”. LCA assesses the whole procedures and translates input and output
flows into environmental impacts. In LCA, natural resources use and pollutant emissions are described
in quantitative terms. The training program aimed to provide basic knowledge on life cycle thinking and
life cycle analysis, familiarization with LCA methodology and discussed LCA applications and cases and
arranged exercises for practical knowledge and skills. The training not only focused on product or service,
i.e., irrigation technology used or mass of rice produced but rather onto the functions attached to it, i.e.,
through the concept of functional unit, e.g., volume of water delivered at crop level or amount of calorie-
equivalent produced. This allowed the participants to understand and compare different products or
services with similar functional units.
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Side Eveni's

organized on a variety of topics related to the theme and sub-themes of the forum covering wide range

of irrigation and drainage aspects of AWM encompassing technological, gender, educational, climate
change and environmental issues. Side events enriched and promoted knowledge sharing, dissemination
of experiences and best practices from different regions among delegates and partner national and
international organizations. They also provided them an opportunity to showcase and share their activities.
The sub-theme 1 ‘water management in irrigation sector for sustainable food production’ covered 7 side-
events varying from the history of the irrigation and drainage sector to the modern new approaches for
agriculture water management. The sub-theme 2 on ‘management of climatic extremes with focus on
floods and droughts’ covered 6 side events discussing technological advancement for adapting to climate
changes and farm level capacities for irrigation water management. Furthermore, the sub-theme 3 on
‘smart actions to alleviate hunger and poverty through irrigation and drainage’ was showcased by 4 side
events covering a range of topics from smart technological innovation to education and training in irrigation
and drainage sector.
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I n partnership with water-related international organizations and other partners, 17 side events were
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The side event titled “Role of women in Irrigation and Drainage” was jointly organized by Sri Lanka
Water Partnership (SLWP) and Asian Development Bank (ADB) with other partners - International Food
Policy Research Institute (IFPRI), and International Water Management Institute (IWWMI) to sensitize the
participants to appreciate the role of women in irrigation and drainage sector and bring forward the unique
issues they face while in field, on duty or in business. The deliberations focussed on the social, legal and
institutional restrictions faced by women in irrigation and drainage sector. The outcome of e-discussion on
role of women in irrigation and drainage sector organised by ICID Young Professionals’ e-Forum (IYPeF) in
the run up to the Forum was also presented. Two films produced with the support of IWMI Nepal office on
“voices from women and men farmers in Nepal- Migration matters” were shown caught the pulse of rural
population who depend on irrigation supplies for their livelihood and agriculture.

The side event on “Agricultural Water Management for Sustainable Rural Development” jointly organized
by African-Asian Rural Development Organization (AARDO), Korean Rural Community Corporation
(KRC), Korean Committee on Irrigation and Drainage (KCID) and ICID deliberated on the best practices
and requirements of various rural development interventions like development of social capital (gender
sensitive approach), public private partnership (PPP) and technical options like water trade to deal with
the emerging issues with focus on collaborative mechanisms so as to mutually support the interventions
for optimal rural development.

The side event “New Developments in Irrigation and Modernization” jointly conducted by World Bank,
ADB, FAO and IWMI, was designed to discuss approaches for improving the productivity and efficiency of
water use in irrigated agriculture and need for modernisation and revitalising irrigation services, adoption
of enabling policies, and strengthening institutions. The deliberations through selected case studies of
irrigation modernization focussed on adoption of a working definition of irrigation modernization for use
by ICID and others, development of guidelines for revitalization and modernization of irrigation services
through a collaborative approach and also aimed at bringing out a publication tentatively titled as
“Modernization of irrigation/drainage for a new Green Revolution”.

A side event on “Water Productivity Assessment for Improved Irrigation Performance and Water
Security”was organized by ADB, IWMI, UNESCO-IHE, and FAO with the main objective of creating
awareness and understanding of the concept of water productivity and to arrive at definition of water
productivity. It also demonstrated the use of latest technologies particularly remote sensing technology
to measure water productivity for agriculture and improve water management. Since water productivity
increase does not lead automatically to water saving so adoption of a proper water productivity analytical
framework, backed by use of latest technologies particularly remote sensing to measure crop water
productivity, is key to progress in sustainable water resources management through improved investment
in revitalizing irrigation systems.

Keeping in view the importance of learnings from the ancient wisdom and heritage irrigation structures as
well as systems, ICID together with National Committees (NCs) of China, Japan, Thailand, Sri Lanka, and
Pakistan organized the side event on “History of Irrigation and Drainage around the World” aimed at
sharing of experiences from across the globe and draw lessons for efficient and sustainable management
of water resources.

Impacts of climate variability and change are becoming one of the major challenges to ensure water security
for agriculture, affecting livelihood of large population dependent on agriculture particularly in developing
countries. Therefore, special impetus needs to be given to enhance the capabilities of community at farm
level to adopt climate resilient technological options to mitigate impacts of climate change. This requires
emphasis on water measurement and quantification, participatory irrigation water management, capacity
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building of farmers and government agencies, large-scale promotion of water saving crop production
technologies and expansion of micro irrigation into canal irrigated areas. This was aptly presented by the
side event titled “Building Farm Level Capacities in Irrigation Water Management to Adapt to Climate
Change” organized by the project ClimaAdapt which focussed on successful use of low cost and ground
level interventions for climate change adaptation at village and farm level. It was stressed that increasing
agricultural water use efficiency should be one of the top priorities of countries to cope with increased
climate variability, droughts and water scarcity.

At the same time understanding and quantifying the impact of climate change in agriculture at different
spatial (basin to farm level) and temporal (seasonal to decadal) scale is key to formulate adaptation
strategies. However, these adaption strategies must be evaluated before recommending to policy makers,
practitioners, and farmers for adoption. Uncertainty in climate change impact quantification, availability of
data, models and qualified/skillful personnel are major challenges to realize the opportunities for adaption.
With this in view Asian Institute of Technology (AIT), FAO, and Hydro and Agro Informatics Institute (HAII)
jointly organized a side event on “Climate Change Impact and Adaptation in Agriculture”. The event
explored the adaptation measures (modeling and field based studies) that offset the negative impact of
climate change on crop production. Deliberations during the event focused on the new technologies which
can be adopted for increasing water productivity in all types of irrigation systems and possible solutions,
including automation and control technologies, that can contribute towards sustainable food production
for smallholder farmers.

In order to cope with the issue of water scarcity, FAO has launched a global initiative on “Coping with
water scarcity in agriculture: A global framework for action in a changing climate” with the main goal of
building partnerships. In order to share information on its global framework and initiate a global discourse
on policies and strategies to cope with water scarcity, specifically in the context of climate change, FAO
organized a side event. The framework has the potential to benefit farmers and rural communities to adapt
and be more resilient to increasing water scarcity. It was stressed that for the framework to be effective,
the partnerships among and between countries and key international bodies involved in agricultural water
management are very vital.

Many reviews have found strong direct and indirect relationships between irrigation and poverty and
hunger as irrigation is generally attributed to higher production, higher vyields, less reliance on weather
condition, lower risk, and increase in farming activity year-round. Irrigated agriculture also significantly
contributes towards generating rural employment and maintaining rural livelihoods. Keeping this in mind
DWFI of Nebraska University organized a side event on “Key and smart technologies for irrigation and
drainage to reduce poverty and hunger” wherein deliberations focused on new technologies that can
contribute towards sustainable food production for smallholder farmers while focusing on increasing the
water productivity in all types of irrigation systems.

Improved and efficient management of irrigated agriculture is of prime importance to increase food
production and ensure food and water security. However due to climate change frequency and magnitude
of extreme events such as floods and droughts are expected to increase posing unavoidable threats for
food production. In order to properly analyse and model various scenarios, it is essential to observe and
collect right kind of data as well as adopt right and appropriate technologies , which is one of the main
challenges. Tools like satellite imageries, aerial imageries, GIS, GNSS/GPS, automated sensors, UAV/
Drones , LIDAR and high tech machineries are some of the new technologies which have potential to
bring about optimization, precision and to efficiently produce high crop yields and achieving the goal of
sustainable development.
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The side event on “Data acquisition and 3D model generation by drone” organized by GIZ aimed to
share experience and knowledge from researchers, decision makers and practitioners on the use of drones’
technology and also discuss challenges to improve the technology uptake in agriculture sector as well as
also to process the aerial and terrestrial data to develop 3D model to simulate potential impacts of extreme
events which can be used for the benefit of mankind. Similarly the side event on “GeoSmart Technologies
for Sustainable Irrigation and Drainage”, organized by GeoSpatial Media, FAO and DWFI of Nebraska
University focused discussion on the evolution, changes and innovation of geospatial technology and their
application for modernizing and revolutionizing irrigation and drainage sector by using efficient planning
and management techniques, modern irrigation system planning and construction and precision irrigation
systems and technologies for management of high value crops.

In order to achieve sustainable development and irrigated crops and pasture in the area without access to
power grid, solar energy or Photovoltaic (PV) driven pumping technology has been developed and extended
in many countries. At the same time the Irrigation and Drainage infrastructure such as canals and reservoir
provides opportunity to install PV Modules for solar energy generation without requirement of additional
land. The implementation of PV water pumping can bring more ecological and social co-benefits to local
residence. Keeping this in view KRC and CNCID jointly organized the side event on “Selar Energy in
Irrigation and Drainage” with the objective of sharing the technology, knowledge and experiences on the
inter-linkages of irrigation and drainage sector with solar energy and also discuss the current practices and
how this can be a viable option as a financial resource for the WUA.

Side event on “Education and Training in Irrigation and Drainage” jointly organized by ADB and UNESCO-
IHE to discuss potential mismatch between supply and demand of skilled professionals with respect to
quality and location of the technological capabilities. The event on education and training also deliberated
on need to prepare inventory of number and types of irrigation professionals that are required to ensure the
quality and smooth implementation of planned programs and also the major institutes and programs that
are already imparting training which is required to assess the knowledge and capacity in the sector as well
as to explore new approaches to support Capacity Development and Training and Education.

Sustainable development of water resources is incomplete without proper understanding of ground
water assessment, development and management including its interaction with surface water. So it is
essential to develop frameworks and policies including mapping of ground water potential, regulatory
mechanism for its sustainable utilisation. Keeping this in view Department of Groundwater Resources
(DGR), Thailand organized a side event on “Sustainable Groundwater Management in Thailand and
its Challenges” discussed the experiences and challenges on groundwater management to achieve its
sustainable development and management.

In addition to above some the other side events were titled “Appropriate Practices for Rice Cultivation”
was jointly organized by Irrigation Engineering Alumni Association under H.M., INWEPF, INWEPF- THAI,
AFEID, CIRAD aiming towards knowledge exchange on groundwater for sustainable water management
in agriculture with focus on Thailand; “Water Management for consumption and usage in climate changes
situation” by Provincial Waterworks Authority (PWA) and East Water Group, Thailand with the objective of
sharing knowledge and experience gained and best practices adopted by PWA and East Water Company for
operation of their waterworks and successful implementation of Thailand Eastern Seaboard Development
Plan; “Sustainable Development in Asian Water with Asia Water Council” by Asia Water Council (AWC)
with an objective to share the technology, knowledge and experiences on sustainable development in Asian
water.
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= (ClimaAdapt Project (www.climaadapt.org), a Norwegian funded project, has been initiated in
Krishna and Cauvery river basins of India 2012-17) with Water and Land Management Training
and Research Institute (WALAMTARI), Hyderabad, as the lead partner, along with International
Water Management Institute (IWMI), the Tamil Nadu Agricultural University (TNAU), and the M.S.
Swaminathan Research Foundation (MSSRF), Chennai as implementing partners and Norwegian
Institute of Bioeconomy Research (NIBIO), Norway as the Project Coordinator.

= An appropriate technology is usually characterized as small scale, energy efficient, environmentally
sound, labor-intensive, and controlled by the local community. It usually requires the development of
low-cost and easy to operate systems.

= Autonomous Unmanned Aerial Vehicles (UAV), also known as “drones” are a cost-effective technology
for acquiring high resolution aerial imagery, spatial data, and data sensing. For instance, traditional
mapping through field surveys, which is time-consuming and labour-intensive could be conducted by
drones at a much lower price within a much short time.
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FORUM STATEMENT

Based on the presentations and discussions held at the 2" World Irrigation Forum, the following
statements were agreed:

1. The great challenge for the coming decades will be to increase food production with fewer
resources - water, soil, energy, and biodiversity.

2. Inorder to foster sustainable development, it is essential to maintain the balance between water,
energy, food, and ecosystem services.

3. Theissues that irrigation and drainage sector is facing are (a) safeguarding resource availability
and its quality when designing new systems, (b) the operation and maintenance of existing
systems and in turn their impact on resources and the environments that hold them, and (c) the
stakeholder interaction and participation that lead to the governance of the systems and their
underlying resources.

4. The future challenges require unconventional thinking and solutions. Thinking within the water-
energy-ecosystem-food nexus framework with water resources at its heart is essential.

5. Increasing water supply to meet the future demand requires a more efficient water use, use of
non-conventional water resources, and water harvesting.

6. Sustainability can only be achieved within a complete water chain approach and with full
stakeholder involvement from start to end and from farmer to minister.

7.  We need to adopt a more integrated holistic approach to understand and sustainably manage
resources with the aim to produce more from less “more crop per drop per kilowatt” without
hampering natural ecosystem services.

8. Climate change is recognized as one of the most serious and urgent issue for human society and
global environment. In the context of agriculture, improving irrigation and drainage systems
and rural development will play a key role in achieving the rural water and food security under
impending climate change, especially in the developing countries.

9. To reduce the disaster risks, the global and local society or community need to assess the
magnitude, frequencies, and variabilities of weather and climate events; the exposure of the
society to these events; and the vulnerability of the region and society to these extremes.



10.

11.

12.

13.

14.

Under the given uncertainties in climate change impact projections, improving resilience by
reinforcing the capability of societies to better cope with the extreme events is one of the most
favoured approaches.

In the pursuit of information to support the policies and actions to alleviate hunger and poverty
from a perspective of the role and impacts of irrigation and drainage, correlation must be
provided between water scarcity, community and poverty.

One of the main goals of the international community is to eliminate hunger and poverty and in
this perspective, through the Millennium Development Goals much progress has been achieved
and evidence obtained. Sustainable Development Goals and various United Nations and other
initiatives, intend to move forward this agenda by making it a part of the broader development
frameworks.

The important elements of irrigation and drainage that affect the alleviation of hunger and
poverty can be grouped into governance, rights-based development, water rights and pricing,
management, efficiency improvement, and role of technology.

Both the potential and the need to make use of innovative technology and solutions in irrigation
are underlined and these can be used to cater the challenges in different sub-sectors with
focus on maximizing productivity and efficiency, reducing water losses, achieving sustainable
intensification and managing demands on water resources and the associated trade-offs.



representatives from many countries, namely,

Mr. Rinzin Dorji, Ministry of Agriculture and
Forest, Bhutan; Mr. Ty Sokhun, Secretary of State,
Ministry of Agriculture, Forest and Fishers, Cambodia;
Mr. Tian Xuebin, Vice Minister, Ministry of Water
Resources, China; Mr. Kebede Gerba Gemossa, State
Minister, Minister of Water and Energy, Eithopia; Mr.
Imam Santoso, DG of Water Resources, Ministry
of Public Works and Public Housing, Indonesia; Mr.
Phouang Parisak Pravongviengkham, Deputy Minister,
Ministry of Agriculture and Forestry, Laos; Mr. Deepak Giri, Minister, Ministry of Irrigation, Nepal and
General ChatchaiSarikulya, Minister, Ministry of Agriculture and Cooperatives, Thailand.

T he exhibition was inaugurated by the government |

A total of 40 exhibitors from national and international organizations participated in the exhibition.

Technical Tours

Minister and Senior Officer Visit

The Ministers and Senior Officers attending the 2nd
World Irrigation Forum visited the Huai Hong Khrai
Royal Development Study Centre in Chiang Mai District,
Thailand. This study centre was established under
the Royal initiative of H.M. King Bhumibol covering
approximately 1,360 hectares of land with the objectives
to conduct research and experiments on appropriate
development methods that suit the development
needs of the Northern Region of Thailand, especially
on the conservation of watersheds, reforestation and
agricultural development. Huai Hong Khrai Royal
Development Study Center provided nine points of
interest for the visitors: a Forestry research and development section, a Frog farming section, a Fisheries
research and development section, a Mushroom farming section, Models from six Royal Development Study
Centers, a Land development section, a Livestock studies and development section, an Intensive farming
section and a New theory demonstration model based on the Sufficiency Economy Philosophy. An interesting
highlight of the visit was planting ceremony that was arranged and carried out at one of the study centres at
Khao Hin Sorn Royal Development Study Centre by the visiting ministers and senior officials.
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Mae Faek-Mae Ngat Operation and Maintenance Project

The delegates attending the 2nd World Irrigation
Forum availed the opportunity to join one of the
technical tours to Mae Faek — Mae Ngat Operation
and Maintenance project, the first governmental
irrigation project, in northern Thailand. This project
was developed from the Lanna local wisdom people
irrigation project called “Meung-Fai” and has been
regulated since B.E. 1839 (A.D. 1296) of Mung Rai
Dynasty (more than 700 years). The project is a
combination that includes Sinthukit Precha Weir and
Mae Ngat Somboon Chon Reservoir under the Royal
Irrigation Department’s Policy.

The attendees were shown the Mae Ngat Somboon Chon Dam, which is a multipurpose hydroelectric
dam, built on the Mae Ngat River, a tributary of Ping River. The attendees visited the weir and Sinthukit
Preecha Historical Residence and Museum and then visited the dam. The aim of the project is to improve
the existing irrigation projects to raise the level of service, increase crop production, raise farmer income,
utilizing limited resources efficiently, and create the mechanisms for water user involvement to enable
sustainable irrigation project management.

Huai Hong Khrai Royal Development Study Centre

The delegates attending the 2nd World Irrigation Forum
also visited the Huai Hong Khrai Royal Development
Study Centre in Chiang Mai District, Thailand. This
study centre was established under the Royal initiative
of H.M. King Bhumibol and covers approximately
1,360 hectares of land. The center was set up
with the objectives to study/conduct experimental
research on appropriate development methods to suit
the development needs of the Northern Region of
Thailand, especially on the conservation of watersheds,
reforestation and agricultural development. The Study
Center provided nine points of particular interest for the visitors: A Forestry research and development
section, a Frog farming section, a Fisheries research and development section, a Mushroom farming
section, Models from six Royal Development Study Centers, a Land development section, a Livestock
studies and development section, an Intensive farming section and a New theory demonstration model
based on the Sufficiency Economy Philosophy. In addition to the visit of the developmental study centre,
the delegates were also exposed to the New Theory of Self Sufficiency used for sustainable agriculture.

—&E)
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Accompanying Persons Tours

The accompanying persons tours includes: visit to Wat
Phra That Doi Suthep - Bhubing Palace located on Doi
Buak Ha, Muang District, Chiang Mai Province. It is
popularly known as royal winter residence in Chiang : E—
Mai where the Royal family stays during seasonal visits
to the people in the northern part of Thailand; and visit F
to Bhubing Palace which is also the royal guesthouse
for prominent state visitors from abroad.

Wit st d fe
In addition accompanying persons were taken for Chiang Mai city tour and given chance to
popular street delicacies.

P socioivents 4

As a mark of respect to late HIS Majesty King Bhumibhol Adulyadej, no social and cultural events were
organized during the 2nd World Irrigation Forum. Only ICID Get-together, Australian Reception, Iranian
Reception, and Mexican Receptions were organized in low profie.

enjoy the
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Presentation of Awardss, Plagues and Recognifions

VWORLD IRRIGATION AND DRAINAGE PRIZE, 2016

%
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Prof. Bart Shultz had been awarded the WID prize for his long standing and high commitment to
irrigation and drainage sector worldwide through education, research, planning and international project
implementation. Prof. Bart Schultz has unparalleled achievements in the field of land and water development,
drainage, irrigation, flood protection and environmental engineering. He is a firm advocate of technology
transfer through exchange of experiences and has been actively involved in ICID activities for more than 30
years having served as its Vice President and then President. He has chaired many Task Forces on the various
World Water Foras and has been on the Editorial Board of the Irrigation and Drainage Journal for more than
14 years.

WINNERS OF WATSAVE AWARDS, 2016

= Technology Award for “Innovation and Extension of Sprinkler and Micro Irrigation Technologies
in China” - Prof. Li Jiusheng (China)

= |nnovative Water Management Award for “Innovation, Implementation and Extension of the
Water Saving Integrated Smart Farming — AWDI Technique in Thailand” - Mr. Va-Son Boonkird
& Dr. Watchara Suiadee (Thailand)

= Young Professional Award for “Save Irrigation Water Using the Innovative Machine of Soil and
Water Management for Rice Crop Cultivation (SWMR)” - Dr. Mohamed El-Hagarey (Egypt)

= Farmer Award for “Sanguna Rice Technique - Zero Till, Conservation Agriculture” - Mr. Chandra
Shekhar H. Bhadsavle, Mr. Changdev K. Nirguda and Mr. Anil D. Nivalkar (India)
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BEST PAPER AWARD

The Wiley-Blackwell 2016 Best Paper Award was awarded to Ludivine Pradeleix, Philippe Roux, Sami
Bouarfa, Bochre Jaouani, Zohra Lili-Chabaane and Veronique Bellon-Maurel for their paper titled
“Environmental impacts of contrasted groundwater pumping systems assessed by life cycle assessment
methodology: Contribution to the water-energy nexus”, published in the ICID Journal (Volume 64, Issue 1,
February 2015 issue). The award was given during 67th IEC meeting on 8 November 2016, Chiang Mai,
Thailand, and was received by Ms. Ludivine Pradeleix.

PLAQUES TO RETIRING ICID OFFICE BEARERS

At the concluding session, plagues were presented to the ICID Office Bearers who were to retire after the
2" World Irrigation Forum and 67% IEC meeting in Chiang Mai, Korea.

VICE PRESIDENTS (2013-2016)

Dr. Ir. Basuki Hadimoeljono Mr. Kadhim Mohsin Ahmed Er. A.B. Pandya
(Indonesia) (Iraq) (India)

—&E)
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Farticipation from various couniries

Country Participants Country Participants Country Participants
Afghanistan 3 India 37 Singapore 1
Argentina 1 Indonesia 37 Somalia 1
Australia 9 Iran 30 South Africa 6
Austria 2 Iraq 5 Spain 1
Bangladesh 3 Italy 4 Sri Lanka 10
Bhutan 2 Japan 37 Sudan 16
Brazil 1 Korea 77 Sweden 1
Burkina Faso 3 Laos 7 Switzerland 1
Colombia 3 Malaysia 11 Tajakistan 2
Canada 3 Mali 1 Thailand 558
China 64 Mexico 5 Turkey 8
Chinese Taipei 31 Myanmar 3 United Kingdom 3
Denmark 1 Nepal 13 United States of 18
America

Egypt 5 Netherlands 11 Uzbekistan 3
Ethiopia 3 Nigeria 3 Vietnam 4
Finland 2 Norway 1 Zambia 1
France 15 Pakistan 7 Zimbabwe 1
Germany 5 Philippines 27
Hungary 2 Russia 4

Young

Prof
78

TOTAL
PARTICIPANTS
1113

Domestic
558

—&
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ANNEXURES
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Programme

09:00 onwards

10:00-12:30

12:45-13:15

14:00-14:20

14:20-14:30

14:30-14:45

14:45-15:05

15:05-15:25

Sunday, 5 November
Registration and Networking

Opening Ceremony - \Water management in a changing World: Role of irrigation for
sustainable food production (10:00 - 14:40 hous)

1. Tribute to His Majesty, King Bhumibhol Adulyadej of Thailand

2. Emcee thank you the participants for a moment of silence and proceed to the 2nd World
Irrigation Forum

3. Video TR Welcome address by General Prayuth Chan-ocha, Prime Minister

4. \Welcome Address by H.E. Mr. Pawin Chamniprasart, Governor, Chiang Mai

5. Welcome Address by Dr. Saeed Nairizi, President, ICID

6. Report by Mr. Sanchai Ketworrachai, Director General, Royal Irrigation Department

7. Opening Address by H.E. General Chatchai Sarikulya, Agriculture and Cooperatives
Minister of Thailand

8. Opening Gimmick & Photo session

9. Keynote Address by Mr. Petipong Pungbun Na Ayudhya, Former Minister of Agriculture
and Cooperatives of Thailand

10. Address: ‘Rethinking irrigation for global food security’ by Ms Kundhavi Kadiresan,
Asstt.Director General, FAO

11. Address by Eng. Wassfi Hassan El Sreihin, Secretary General, AARDO

12. Awarding World Irrigation and Drainage Prize

Inauguration of the Exhibition (11:40 - 12:30 hours)

Briefing meeting of Session Officers

Plenary Session I (PL-I)

Theme: Water management in a changing World: role of irrigation for sustainable food
production

Chair: Dr. Saeed Nairizi, President, ICID

Rapporteurs : Ms Aksara Putthividhya and Ms. Adey N. Mersha (YP)

Presentation by Prof. Bart Schultz, the winner of the World Irrigation and Drainage Prize
Introduction to the Theme by Er. Avinash C. Tyagi, ICID

Presentation on outcome of Asian Irrigation Forum and release of publication on Irrigation
Financing by Mr. Akhtar Ali, ADB

Keynote - Securing Water & Food: Opportunities in Irrigation by Dr. Peter McCornick,
Executive Director, Robert B. Daugherty Water for Food Institute, University of Nebraska-
Lincoln, USA

Keynote - \Water for Agriculture: Our role in meeting the Sustainable Development Goals
by Dr. Steven N Schonberger, Head of Water for Agriculture Global Solutions Group, World
Bank
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IFAD’s experience in water management for improved food security and nutrition for
15:25-15:40 smallholders by Mr. Mawira Chitima, Lead Technical Specialist (Water & Rural Infrastructure),
IFAD

15:40-15:50 Presentation by Ms. Adey N. Mersha (YP)
15:50-16:00 Presentation by Farmers’ representative - Mr. Sukan Sangwanna (Thailand)

Plenary session Il (PL-II)

Sub-Theme 1: Key issues of irrigation and drainage in balancing water, food, energy and
16:30-18:30 ecology

Chair: VP lan Makin (IWMI)

Rapporteurs: Dr. Sanyogita Andriyas (AIT) and Mr. Abdullahi Hassan Hussein (YP)

16:30-16:35 Opening remarks by Chair

Keynote - Five years after the Bonn Nexus conference — implications for irrigation and

16:35-17:00 drainage by Mr. Jeremy Bird, Director General, IWMI
17:00-17:15 Background Paper by Dr. Reza Ardakanian, Director. UNU-FLORES, Germany

Canal Automation for Irrigation Systems: American Society of Civil Engineers Manual of

17:15-17:30 . . .
Practice by Brian Wahlin et al.

17:30-17:50 Brief introduction to the Side Events connected to Sub-theme 1 by VP Charlotte de Fraiture

17:50-18:30 Discussions and Closing remarks by Chair

Round Table 1 - Ministerial Meeting on Policy Issues - Ministers from ICID member and ASEAN

16:30-18:30 .
countries

19:00-22:00 Welcome Dinner

Monday, 7 November - Poster Presentation at Exhibition Hall

09:00 onwards  Registration/Exhibition

Plenary session Il (PL-1II)

Sub-Theme 2: Management of climatic extremes with focus on floods and droughts
Co-Chairs: VP Ding Kunlun / Mr. Mukund Babel (AIT)

Rapporteurs: Mr. Ali Reza Salamat and Mr. Mika Turunen (YP)

09:00-11:00

09:00-09:05 Opening remarks by Chair

09.05-09.30 Keynote - Dr. Lee Sang Mu, Korea

09:30-09:45 Background Paper Sub-theme 2 by Prof. Tsugihiro Watanabe, Kyoto University, Japan
09:45-10:00 Managing drought and floods in California, USA by W. Martin Roche et al.

10:00-10:15 Adaptation policy of agricultural water management for drought in Korea by Kyung Sook Choi et al.
10:15-10:35 Brief introduction to the Side Events connected to Sub-theme 2 by VP Abdelhafid DEBBARH
10:35-11:00 Discussions and Closing remarks by Co-chair

09:00-11:00 SE3 - New developments in irrigation and modernization
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11:15-13:15

11:15-11:20

11:20-11:45

11:45-12:00

12:00-12:15

12:15-12:30

12:30-12:50

12:50-13:15

11:15-13:15

14:00-16:00

14:00-14:05

14:05-15:05

15:05-15:55

15:55-16:00

14:00-16:00

14:00-14:05

14:05-15:05

Plenary session IV (PL-IV)

Sub-Theme 3: Key and smart actions to alleviate hunger and poverty through irrigation and drainage
Co-Chairs: : VP Bong Hoon Lee / Asstt. Prof. Bancha Kwanyuen

Rapporteurs: : Dr. Graziano Ghinassi and Ms. Jyotsana Chuchra (YP)

Opening remarks by Chair

Keynote - Irrigation, Drainage and the SDGs by Prof. Chandra A. Madramootoo, Mc Gill University,
Canada

Background Paper Sub-theme 3 by Dr (Ms.) Robina Wahaj, FAO on behalf of Dr. Olcay
Unver, Deputy Director, Food and Agriculture Organisation of the United Nations (Team
Leader Background paper drafting team)

Climate smart land and water management for sustainable agriculture by Alok K Sikka et al.
Technology smart approach to keep drip irrigation systems functional by Felix B. Reinders et al.

Brief introduction to the Side Events connected to Sub-theme 3 by VP Mohamed Abd-El-
Moneim Wahba

Discussions and Closing remarks by Co-chair
SE3 - New Developments in irrigation and modernization

1% Parallel Session on Sub-theme 1 (PR-1.1)
Co-Chairs: Dr. Reza Ardakanian ((UNU-FLORES ) / Dr. Yaozhou You (ADB)
Rapporteurs: Dr. Young D. Kim and Mr. Rafat Nael Al-Intaki (YP)

Opening remarks by Co-Chair

Presentation of - Papers: i. Role of Irrigation for Sustainable Food Production in Russia by
Liudmila Kireycheva et al ; ii. Improvement in Sub-Surface Drip Irrigated Pistachio Under
Saline Water Use by Hossain Dehghanisanij et al.; iii. Determining the Optimal Irrigation
Strategy for Rotational Grazing Systems by Birendra K.C. et al.; iv. A Management Approach
to Increase Irrigated Area and Production in Madhya Pradesh, India by R.S. Julaniya et
al. Short Communication -New Generation Plastic Pipe Materials to Improve Efficiency of
Modern Irrigation Systems by Kumhoong Lou et al.

Discussion / Questions
Closing remarks by Co-chair

1st Parallel Session on Sub-theme 2 (PR-2.1)
Co-Chairs: Dr. Raza Farrukh (ADB) / Dr. Kamran Emami
Rapporteurs: Dr. Tian Fugiang and Er. Carlo Q. Pimentel (YP)

Opening remarks by Chair

Presentation of Papers - i. Institutional and Agronomic Approaches on Drought Management
and Some Main Crops Cultivated in Turkey by Nese Uzen et al.; ii. Diagnostic Assessment
Approach for Formulating a Climate-Proactive Modernization Strategy for small-scale National
irrigation systems in the Philippines by Mona Liza F. Delos Reyes et al.; iii.Hydrology of the recent
California drought and comparison with past droughts by Maurice Roos et al.; iv. Flood frequency
analysis for extreme events under climate change in Yom River Basin of Thailand by Aksara
Putthividhya et al.; v. Measures for effective use of agricultural groundwater in Jeju, South Korea
by Hyunju Park et al.
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15:05-15:55

15:55-16:00

14:00-16:00

14:00-14:05

14:05-15:05

15:05-15:55

14:00-16:00

14:00-16:00

16:30-18:30

16:30-16:35

16:35-17:35

17:35-18:25

18:25-18:30

16:30-18:30

16:30-16:35

Discussion / Questions
Closing remarks by Co-chair

1st Parallel Session on Sub-theme 3 (PR-3.1)
Co-Chairs: VP Abdelhafid Debbarh / Dr. Suhas Wani (ICRISAT)
Rapporteurs: Mr. Mawira Chitima (IFAD) and YP (THAICID)

Opening remarks by Chair

Presentation of Papers - i. Raising Water Productivity Levels and Ensuring Sustainability of
Irrigation for High Water Using Crops by Oner Cetin et al.; ii. Evaluation of drip irrigation and
fustigation levels in aerobic rice for higher water productivity by V.Ramulu et al.; iii. Demand-
side water management in sugarcane farming in India through farmers’ behaviour change:
experience from DSCLSugar and Olam by Harsh Vivek and Richard Colback; iv. Guidance for
investments in improved irrigation services by lan Makin et al.; v. An Optimized, Real Time
Decision Support System for Basin Scale Irrigation Scheduling by Terry van Kalken

Discussion / Questions

Side Events in Parallel

SE1 Role of women in Irrigation and Drainage

SE2 Agricultural Water Management for Sustainable Rural Development

SE3 New Developments in irrigation and modernization

SE6 Building farm level capacities in irrigation water management to adapt to climate
change

SE10 Solar Energy in Irrigation and Drainage

SE12 Coping with water scarcity in agriculture: a global framework for action in a changing
climate

SE15 Management of water supply and water resources in Thailand

Farmers’ Roundtable meeting

2" Parallel Session on Sub-theme 1 (PR-1.2)
Co-Chairs : Dr. Sylvain Perret / Dr. Nuchanart Sriwongsitanon
Rapporteurs: Ms. Areeya Rittima and Mr. Paul Ayella (YP)

Opening remarks by Chair

Presentation of Papers - i. Integrating Agriculture and Groundwater in Participatory
Foresight Analysis in Morocco by Nicolas Faysse et al.; ii. Water Resources Management and
Public Policies for Irrigation Use in Brazil by Catariny Cabral Aleman et al.; iii. Sustainable
Irrigation Water Management for Improved WUE: Context of Indian National \Water Policy
by K. Yella Reddy et al.; iv. Drivers of Policies and Strategies for Optimizing Irrigation Water
Management in Iran by Mehrzad Ehsani et al.; v. Transiting from Agriculture to Agribusiness
- A Model for Inclusivity and Sustainability for Paddy Farmers by Mohd Adnan M.N. et al.

Discussion / Questions
Closing remarks by Co-chair

2nd Parallel Session on Sub-theme 2 (PR-2.2)
Co-Chairs: Asstt. Prof. Sombat Cheunchooklin / Dr. Graziano Ghinassi
Rapporteurs: Dr. Puripus Soonthornnonda and Ms. Jakia Akter (YP)

Opening remarks by Chair
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16:35-17:35

17:35-18:25

18:25-18:30

16:30-18:30

16:30-16:35

16:35-17:35

17:35-18:25

18:25-18:30

16:30-18:30

16:30-18:30

18:30-20:00

Presentation of Papers - i. Evaluating impacts of carry-over in agricultural reservoirs on water
supply during non-irrigation seasons using probability analysis by Je Hong Bang et al.; ii.
Visualizing Submergence risk of field crops in the middle reach of Chao Phraya Delta by Takanori
Nagano et al.; iii. Flood risk formulation on low-lying paddy regions as an impact assessment
tool for extremes by Hiroki Minakawa et al.; iv. Drought analysis on maize in the Luvuvhu river
catchment, South Africa by Sylvester Mpandeli et al.

Discussion / Questions
Closing remarks by Co-chair

2nd Parallel Session on Sub-theme 3 (PR-3.2)
Co-Chairs: Ms. Natha Hungspreug / VPH Hafied Gany
Rapporteurs: Dr. Yutthana Talaluxmana and Ms. Kathleen Heuvel (YP)

Opening remarks by Chair

Presentation of Papers - i. Effects of straw mulching on microclimate characteristics,
evapotranspiration and yield of drip irrigated winter wheat in North China Plain by Jiandong
Wang et al.; ii. An innovative water management approach for food security of coastal
zone communities in Bangladesh by Manoranjan Mondal et al.; iii. Temporal Variation of
the Interaction between Climate Change and Agriculture Water Management in the Nile
Delta by Waleed Hassan et al.; iv. What role for Public-Private Partnerships in Irrigation:
experiences from Sub-Saharan African countries by Mr. Bruentrup, Michael et al. Short
Communication - i. The Use of Unmanned Aerial Systems for Operation and Maintenance of
Irrigation Systems by Jorge Flores-Veldzquez et al.

Discussion / Questions
Closing remarks by Co-chair

Side Event(s) in Parallel

SE1 Role of women in Irrigation and Drainage

SE2 Agricultural Water Management for Sustainable Rural Development

SE3 New Developments in irrigation and modernization

SE6 Building farm level capacities in irrigation water management to adapt to climate
change

SE9 Education and Training in Irrigation and Drainage

SE10 Solar Energy in Irrigation and Drainage

SE12 Coping with water scarcity in agriculture: a global framework for action in a changing
climate

Round Table 2 - Senior official meeting: with high-level government officers

ICID Get-together (ICID Vision 2030)
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3" Parallel Session on Sub-theme 1 (PR-1.3)
09:00-11:00 Co-Chairs: Dr. Charlotte de Fraiture / Ms. Sarintip Tantanee
Rapporteurs: VPH Laurie Tollefson and YP (THAICID)

09:00-09:05 Opening remarks by Chair

Presentation of Papers - i. Irrigation Reform in Ukraine: Organizational and Legal Aspects
by Mikhail Romashchenko et al.; ii. Innovative Partnerships: An Answer to the Tragedy of
the Commons by Laura Schroeder; iii. A Study on Improving Sand Trap in a Large Scale of
Irrigation Scheme by Unggoon Wongtragoon et al.; iv. Socio-Economic Issues and National
Water Policy Linkages for Sustainable Development of Irrigation in India — A Study of
Himachal Pradesh by Ashwani Kumar Randev et al. Short Communication - i. Application
of Polyethylene Film for Control of Some Submerged Weeds in Irrigation Canal by Urai
Pengpis et al.

09:05-10:05

10:05-10:55 Discussion / Questions
10:55-11:00 Closing remarks by Co-chair

4t Parallel Session on Sub-theme 1 (PR-1.4)
09:00-11:00 Co-Chairs : VPH Chaiwat Prechawit / Mr. Mawira Chitima (IFAD)
Rapporteurs: VPH Mohd. Azhari bin Ghazalli and YP (THAICID)

09:00-09:05 Opening remarks by Chair

Presentation of Papers - i. Study on conjunctive use of groundwater and surface water for
paddy rice irrigation in Sanjiang Plain Northeast China by Zhanyi Gao et al.; ii. Utilization
of water resources of Mekong River in Lao PDR under adverse topographical and socio-
economic conditions by R.K. Gupta et al.; iii. Sediment flushing strategy for reservoir
of proposed Bhasha dam, Pakistan by Wagqas Javed et al. Short Communications - i. A
Simulation Model Evaluating the Performance of a Rainwater Harvest System for Irrigation
by Supattra Visessri et al.; ii. The Pilot Project of Energy Saving Aerator for Waste Water
Treatment in Khao Tao Reservoir by Jeamjit Kwankaew et al.

09:05-10:05

10:05-10:55 Discussion / Questions
10:55-11:00 Closing remarks by Co-chair

3rd Parallel Session on Sub-theme 2 (PR-2.3)
09:00-11:00 Co-Chairs : VP Abdelhafid Debbarh / Dr. Sanit Wongsa
Rapporteurs: Mr. Clarke Ballard and YP (THAICID)

09:00-09:05 Opening remarks by Chair

Presentation of Papers - i. Drought and food scarcity in Limpopo province, South Africa by
Phokele Maponya et al.; ii. Possible effects of climate change on sugarcane development
and water use in southwest of Iran by Nozar Ghahreman et al.; iii. Climate change impacts
on food security in lower Mekong basin by Koji Kitamura et al.; iv. Performance review and
policy options for sustainable irrigation development in Lao PDR by Bounthong Bouahom
etal.

09:05-10:05

10:05-10:55 Discussion / Questions

10:55-11:00 Closing remarks by Co-chair
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Side Event(s) in Parallel

SE4 Water productivity assessment for improved irrigation performance and water security
SES5 History of Irrigation and Drainage around the World

SE7 GeoSmart Technologies for Sustainable Irrigation and Drainage

SE11 Climate Change Impact and Adaptation in Agriculture: Examples from Climate-Water-
Crop Modelling and Field Studies

SE13 Environmental performances of paddy rice systems in the context of climate change
(Merged with SE-17)

SE16 Sustainable Groundwater Management in Thailand and Its Challenges

SE17 Appropriate Practices for Rice Cultivation

09:00-11:00

5th Parallel Session on Sub-theme 1 (PR-1.5)
11:15-13:15 Co-Chairs: VPH Ragab Ragab / VPH Laurie Tollefson
Rapporteurs: Ms. Aksara Putthividhya and Ms. Kathleen Heuvel (YP)

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

11:20-11:40 Presentation of Draft recommendations by the Rapporteurs of PR1.1 to PR1.4
11.40-12.15 Panel discussion (Co-Chairs of PR1.1 to PR1.4 and identified experts)
12.15-12.40 Comments from the floor

12.40-13.10 Finalisation of recommendations

13:10-13:15 Closing remarks by Chair

4t Parallel Session on Sub-theme 2 (PR-2.4)
11:15-13:15 Co-Chairs: VPH Hiiseyin Gtindogdu / Mr. V. Clarke Ballard
Rapporteurs: Dr. Takao Masumoto and Mr. David Vanneck (YP)

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

11:20-11:40 Presentation of Draft recommendations by the Rapporteurs of PR2.1 to PR2.3
11.40-12.15 Panel discussion (Co-Chairs of PR2.1 to PR2.3 and identified experts)
12.15-12.40 Comments from the floor

12.40-13.10 Finalisation of recommendations

13:10-13:15 Closing remarks by Chair

3rd Parallel Session on Sub-theme 3 (PR-3.3)
11:15-13:15 Co-Chairs: VPH Felix B. Reinders / Dr. Sutat Weesakul
Rapporteurs: Dr. Suhas Wani (ICRISAT) and Mr. Thebelihlie A. Thebe (YP)

11:15-11:20 Opening remarks by Co-Chair
11:20-11:40 Presentation of Draft recommendations by the Rapporteurs of PR3.1 & PR 3.2

Panel discussion (Co-Chairs of PR3.1 & PR 3.2 and identified experts — Mr. R.S. Julaniya

11.40-12.15 .
and Mr. Bruentrup, Michael)

12.15-12.40 Comments from the floor
12.40-13.10 Finalisation of recommendations

13:10-13:15 Closing remarks by Chair
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11:15-13:15 Panel Discussion (Youth and other topics)

Side Event(s) in Parallel

SE4 Water productivity assessment for improved irrigation performance and water security

SE 5 History of Irrigation and Drainage around the World

SE8 Key and smart technologies for irrigation and drainage to reduce poverty and hunger
11:15-13:15 SE11 Climate Change Impact and Adaptation in Agriculture: Examples from Climate-Water-

Crop Modelling and Field Studies

SE13 Environmental performances of paddy rice systems in the context of climate change

(Merged with SE17)

SE17 Appropriate Practices for Rice Cultivation

SE18 Sustainable Development in Asian Water with Asia Water Council

Plenary Session V : Integrating Session (PL-V)
14:00-16:00 Co-Chair : PH Gao Zhanyi / VPH Chaiwat Prechawit
Rapporteur: Mr. Alok Sikka (IWMI) and Ms. Adey Mersha (YP)

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

14:05-14:15 Presentation of Outcome of Sub-theme 1 VP lan Makin

14:15-14:25 Presentation of Outcome of Sub-theme 2 VP Ding Kunlun

14:25-14:35 Presentation of Outcome of Sub-theme 3 VP Bong Hoon Lee
14:35-14:40 Report on Farmer’s perspective by Mr. Chandershekhar Bhadsavle (India)
14:40-14:45 Report on YP’s perspective by Ms. Kathleen Heuvel

Panel Discussion on conclusions and outcome -

Panellists: Prof. Bart Schultz (Chair), PH Gao Zhanyi, VPH Chaiwat Prechawit, VP
Charlotte de Fraiture, VP Abdelhafid DEBBARH, VP Mohamed Abd-El-Moneim Wahba,
Mr. Chandershekhar Bhadsavle and Ms. Kathleen Heuvel

14:45-15:30

15:30-15:45 Presentation of the 2nd World Irrigation Forum Statement by VPH Felix Reinders
15:45-15:55 Closing Remarks by Dr. Saeed Nairizi, President of ICID

15:55-16:00 Vote of thanks by Mr. Avinash C. Tyagi, ICID

16:30-18:30 IEC Plenary

19:00-22:00 Australian Reception
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Smart Farmers Parficipated \

1.  Mr. Duggireddy Laxshmireddygari, India 10. Mr. Sukan Sangwanna, Thailand
2. Mr. Shekhar Bhadsavle, India 11. Mr. Panya Tokthong, Thailand
3.  Mr. Seyed Ahmad Boland Nazar, Iran 12.  Mr. Suriya Chuvrong, Thailand
4. Mr. Sun Kang, South Korea 13. Mr. Banpd Mamak, Thailand
5. Mr. Dongil Kim, South Korea 14. Mr. Boonsong Yutitum, Thailand
6.  Mr. Dongsan Yang, South Korea 15. Mr. Sanae Tapinggae, Thailand
7. Mr. Omer Yousef M. Elamin, Sudan 16. Mr. Nitirot Wandee, Thailand
8. Mr. Sufyan El Neima El Bashir, Sudan 17. Mr. Wittaya Narata, Thailand
9. Mr. El tayeb Hamza Ibrahim, Sudan

Y
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1.  Ms. Kathleen Heuvel, Australia 15.  Mr. Muhammad Andrie Azhari, Indonesia
2. Ms. Adey N. Mersha, Eithopia 16. Dr. Barbara Katlyn, Indonesia

3. Mr. David Vanneck, UK 17. Ms. Maria Christina, Indonesia

4. Mr. Mika Turunen, Finland 18.  Mr. Paul Ayella, Uganda

5. Mr. Thubelihle A. Thebe, Zimbabwe 19.  Mr. Chanin Songchon, Thailand

6. Mr. RafatNael Al-Intaki, Iraq 20. Mr Nitivat Voraditee, Thailand

7. Ms. Jakia Akter, Bangladesh 21.  Mr. Chawakorn, Thailand

8. Ms. Jyotsana Chuchra Raheja, India 22.  Ms. Bharadee Soontronrojna, Thailand
9. Mr. Abdullahi Hassan Hussein, Somalia 23.  Mr. Sitha Ketpratoom, Thailand

10.  Engr. Carlo Q Pimentel, Philippines 24, Mr. Pongsakorn, Thailand

11.  Mr. Luu Ngoc Luong, Vietnam 25.  Mr. Roekrat Panomkwan, Thailand
12.  Mr. Eliyas Abdi Ali, Eithopia 26. Ms. Orranuch Kunthiyajai, Thailand
13.  Mr. Tha Peng Cung, Myanmar 27.  Mr. Panjasak Thepuayporn, Thailand
14.  Mr. Andri Rahmanto Wibowo, Indonesia 28.  Ms. Kanjanawan Nilklud, Thailand

wafl

. | 'W
, (VISION 2030)
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SE1
SE2
SE3
SE4
SE5
SE6
SE7
SE8
SE9
SE10
SE11

SE12
SE13

SE14
SE15
SE16
SE17
SE18

Side Evenif's

Role of Women in Irrigation and Drainage

Agricultural Water Management for Sustainable Rural Development

New Developments in Irrigation and Modernization

Water Productivity Assessment for Improved Irrigation Performance and Water Security
History of Irrigation and Drainage around the World

Building Farm Level Capacities in Irrigation \Water Management to Adapt to Climate Change
GeoSmart Technologies for Sustainable Irrigation and Drainage

Key and smart technologies for irrigation and drainage to reduce poverty and hunger
Education and Training in Irrigation and Drainage

Solar Energy in Irrigation and Drainage

Climate Change Impact and Adaptation in Agriculture: Examples from Climate-Water-Crop
Modelling and Field Studies

Coping with water scarcity in agriculture: a global framework for action in a changing climate

Environmental performances of paddy rice systems in the context of climate change (merged with
SE 17)

Data acquisition and 3D model generation by drone

Management of water supply and water resource in Thailand
Sustainable Groundwater Management in Thailand and Its Challenges
Appropriate Practices for Rice Cultivation

Sustainable Development in Asian Water with Asia Water Council

—&
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Exhibifors

Asia Water Council
Beijing IWHR Corporation
Chiang Mai University
Chulalongkorn University

Department of Irrigation Engineering Faculty of
Engineering, Kamphaeng-Saen

Department of Water Resources, Ministry of
Natural Resources and Environment

DGSI

Eastern Water Resources Development and
Management

FAO

GHAT

GlZ-ecoswat

Hydro and Agro Informatics Institute (HAII)
Hydronet Co. Ltd

International Water Management Institute
IRNCID

Irrigation College, Royal Irrigation College
IS Technologies

Khuzestan Regional Committee on Irrigation and
Drainage

KRC
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Mabhidol University

Metropolitan Waterworks Authority
(Thailand)

Naresuan University

Northern Region Industrial Estate
Northern Region Industrial Estate
NSD Corporation

Panya Consultants Co. Ltd.
Provincial Waterworks Authority
Royal Irrigation Department
Samjin Precision Co. Ltd.

SCG Cement-building materials
Sea and Land

Siam Kubota Corporation Co. Ltd.
Siemens AG

Siemes Ltd

Sigma Hydro Consultant Co. Ltd
Sts Instruments Company Limited

Thailand Development Research Institute
(TDRI)

Tourism Authority of Thailand
Xylem Analytics



AARDO

ADB
AFEID

AIT
ASEAN

AWC
AWC
AWDI
AWM
CA
CEO
Cl
CIRAD

CNCID

Cco
cop
COP21
DG
DGR

DWFI
FAO

GIS
GP/GNSS

GWP

Abbreviations

African-Asian Rural Development
Organization

Asian Development Bank

Association Frangaise pour I'Etude
des Irrigations et du Drainage
(French National Committee on
Irrigation and Drainage)

Asian Institute of Technology

Association of Southeast Asian
Nations

Arab Water Council

Asia Water Council

Alternate Wet and Dry Irrigation
Agriculture Water Management
Conservation Agriculture

Chief Executive Officer
Controlled irrigation

Centre de coopration internationale
en recherche agronomique pour le
dveloppement

Chinese National Committee on
Irrigation and Drainage

Central Office
Conference of Parties
Paris Climate Conference
Director General

Department of Groundwater
Resources

Daugherty Water for Food Institute
Food and Agricultural Organization
Geographic Information Services

Global position and global
navigation satellite system

Global Water Partnership

HLAG
Hon.
ICARDA

ICID

ICOMOS

ICRISAT

ICT

IDMP

IEC
IFAD

IFPRI

IHA
IHP
INACID

INWEPF

ISC
ITAC

IWMI

IWRM

IYPeF
KCID

High Level Advisory Group
Honoraire

International Center for Agricultural
Research in the Dry Areas

International Commission on
Irrigation and Drainage

International Council on Monuments
and Sites

International Crops Research Institute
for the Semi-Arid Tropics

Information and Communications
Technology

Integrated Drought Management
Program

International Executive Council

International Fund for Agricultural
Development

International Food Policy Research
Institute

International Hydropower Association
International Hydro-logical Program

Indonesian National Committee of
ICID

International Network on Water and
Eco-System in Paddy Fields

International Steering Committee

International Technical Advisory
Committee

International Water Management
Institute

Integrated Water Resources
Management

ICID Young Professionals e-Forum

Korean National Committee on
Irrigation and Drainage
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KRC
LCA
LCA
LDCs
LIDAR
LMB
MDGs
MOLIT

MSSRF

NGO
NIBIO

o&M
0B
PAWEES

PCSO

PCTA

PDR
PH

PV
PWA
RID
RID
RIMES

SDGs
SDGs
SG
SGH
SIWI

SRT

Korea Rural Community Corporation
Life Cycle Analysis

Life Cycle Approaches

Least Developed Countries

Light Detection and Ranging

Lower Mekong Basin

Millennium Development Goals

Ministry of Land, Infrastructure and
Transport, South Korea

M.S. Swaminathan Research
Foundation

Non-Governmental Organization

Norwegian Institute of Bioeconomy
Research

Operation and Management
Office Bearer

International Society of Paddy and
Water Environment Engineers

Permanent Committee on Strategy
and Organization

Permanent Committee for Technical
Activities

People’s Democratic Republic
President Honoraire

Photovoltaic

Provincial Waterworks Authority
Royal Irrigation Department

Royal Irrigation Department

Regional Integrated Multi-Hazard
Early Warning System

Sustainable Development Goals
Sustainable Development Goals
Secretary General

Secretary General Honoraire

Stockholm International Water
Institute

Saguna Rice Technique

SWMR

THAICID

TNAU

TR

UAV

UN
UNESCO-IHE

UNU-FLORES

VP
VPH
WALAMTARI

WatSave
WB
WED
WG
WG-ENV
WHO
WID
WIF
WIF2
WIF3
WMO
WRC
WSH
WUAs
WUE
WWAP
WwC
WWD
YP

—=q
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Soil and Water Management for Rice
Crop Cultivation

Thai National Committee on Irrigation
and Drainage

Tamil Nadu Agricultural University
Technical Report

Unmanned Aerial Vehicles

United Nations

UNESCO-IHE Institute for Water
Education

United Nations University Institute for
Integrated Management of Material
Fluxes and of Resources

Vice President
Vice President Honoraire

Water and land Management Training
and. Research Institute

Water Saving award instituted by ICID
World Bank

World Environment Day

Working Group

Working Group on Environment
World Health Organization

World Irrigation and Drainage

World Irrigation Forum

2nd World Irrigation Forum

3rd World Irrigation Forum

World Meteorological Organization
Water Research Commission

Water Systems Heritage

Water User Associations

Water Use Efficiency

World Water Assessment Programme
World Water Council

World Water Day

Young Professional
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3%° WORLD IRRIGATION FORUM

Come let’s join hands for
the Bali Forum in October 2019!

The 3 World Irrigation Forum (WIF3) will be hosted by the Indonesian National Committee of ICID
(INACID) in Bali, Indonesia, October 2019.

Bali known as the Island of the Gods offers great beaches, countless waves for surfing and wonderful
natural sites to visit and explore, colorful ceremonies, and gifted artists. It is the home of the Subak
Irrigation System, a UNESCO World Heritage Site.

Bali hosted the ASEAN Summit, 2011, and APEC and Miss World, 2013.

Indonesia joined ICID in 1950 as a founder member country and participating actively in its activities. The
Indonesian National Committee of ICID (INACID) hosted the 49th IEC meeting and the 10th Afro-Asian
Regional Conference in Sanur-Bali, Indonesia, July 1998; and the 61st IEC Meeting and 6th Asian Regional
Conference was held in Yogyakarta, October 2010. Vice Pesident Hon. Dr. Ir. Basuki Hadimoeljono is the
Minister of Public Works and Public Housing.

Contact: President, Indonesian National Committee of ICID (INACID), Director General of Research and
Development, Jalan Pattimura No. 20/ Perc. No.7, Kebayoran Baru, Jakarta Selatan, 12067, Indonesia. Tel
: +62-021-723-0318, Fax : +62-021-723-0317, Email : secretariatm@icid2010.0rg, inacid_indonesiamyahoo.
co.id, mohasan53@yahoo.co.id
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For more information, please contact: B e
Icida
INTERNATIONAL COMMISSION ON IRRIGATION AND DRAINAGE

Central Office: 48 Nyaya Marg, Chanakyapuri, New Delhi 110021, India
Tel: +91 11 2611 5679, +91 11 2611 6837 Fax: +91 11 2611 5962
ICID.CIID E-mail: icideicid.org Website: http://www.icid.org
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