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Dear Friends, 

Water has multi-dimensional impacts 
on several aspects of livelihoods, 
environment and national development 
such as food and energy, sanitation and 
hygiene, ecosystems, transboundary 
relations, rural and urban development, 
industrial growth, and more. The water 
sector also has direct and indirect 
implications on multiple factors such as 
human rights, gender equality, poverty, 
social harmony, health and well-being, 
to name a few. It is, thus, evident that 
water forms the critical foundation 
block for sustainable livelihoods and 
the well-being of humankind. For the 
future discourse, there is an urgent 
need to tackle increasing water scarcity 
by developing water-saving avenues in 
the form of technological innovations, 
management interventions, policy 
reforms, knowledge exchange and 
community participation. Looking 
forward, at ICID, we envision a 
water-secure world for the future 
rid of poverty and hunger through 
sustainable development. With this 
background in mind, we have lined 
up several articles that may be of 
interest to you. 

This issue of the ICID News consists 
of a detailed account of canal 

and strategy, technology, financing and 
performance assessment of irrigation 
systems. 

We recently concluded the 24th ICID 
Congress and the 73rd IEC meeting 
in Adelaide, Australia. I am happy to 
inform you that the event was a grand 
success and would like to thank you all 
for your active participation and valuable 
insights. The learnings and the technical 
proceedings for the Congress will be 
shared in our subsequent issues of ICID 
News and through the ICID website. 

Looking forward to your continued 
participation in future ICID activities 
and hearing your valuable suggestions. 

Wishing you all the best. 

Prof. Dr. Ragab Ragab 
President, ICID

lining by Mr. Eric Blond who is the 
current Chairman of the Technical 
Committee on Hydraulic of the 
International Geosynthetics Society 
(IGS). I am also pleased to inform 
you about the recently aggregated 
Task Team of ICID to address the 
issues of transboundary waters. The 
Task Team on Transboundary Water 
Management and Effect on Agriculture 
Water Management (TT-TWM-AWM) 
consists of world-renowned experts 
and professionals working in the field 
in some of the major transboundary 
basins across the world. 

I am happy to notify you that ICID 
participated in the recently organized 
India Water Week 2022 in New Delhi 
and organized a session on ‘Water 
Security for Sustainable Development 
with Equity’ in India. With the 
increasing climate change and other 
anthropogenic variabilities globally, 
water security is gaining more and 
more attraction in recent times. You 
can get a glance at the water security 
status and future discourse in India. 

Lastly, I would like to draw your 
attention to the 10th International 
Micro-Irrigation Conference in Morocco, 
in January 2023 followed by the World 
Irrigation Forum (WIF), set to launch 
in Beijing in 2023. Starting in 2023, 
the WIF is organized every three 
years addressing crucial matters in 
the irrigation and drainage sector. 
This time, the Chinese National 
Committee on Irrigation and Drainage 
(CNCID) is organizing the Fourth World 
Irrigation Forum (WIF4) on the theme 
‘Modernization of Irrigation Systems.’ 
This issue consists of a background 
note explaining the need for the 
modernization of irrigation systems 
as the theme of the forum. The 
forum will address different aspects 
of modernization in detail vis-à-vis its 
four sub-themes, focusing on policy 
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This became a lively topic of 
discussion among canal experts 
when, in November 2021, an article 
was published in Water Journal. This 
article presented an evaluation of canal 
seepage losses for different types of 
lining on a 21 km-long section of one 
of the most important canals in Egypt, 
the Ismailia canal running from the 
Nile to the Suez Canal. This evaluation 
was based largely on finite element 
modelling.

Giroud and Plusquellec, two canal lining 
experts with extensive experience 
in the use of both concrete and 
geomembranes in canals, had 
disagreements with several statements 
made in this article. Giroud and 
Plusquellec published a response in 
‘Geosynthetics International’, a peer-
reviewed journal.

Controversial assumptions and 
conclusions in the Water article

The numerical modelling presented 
in the Water article is based on the 
assumption of hydraulic conductivity 
values in the range of ~10-5 m/s for 
the subgrade, ~10-14 m/s for the 
concrete, and ~10-10 m/s for the 
geomembrane liner. Based on these 
assumed values, the concrete lining 
was found to be the most efficient 
at almost 99 percent, followed by the 
geomembrane liner at 96 percent, 
with seepage rates 1300 times higher 
through the geomembrane compared 
to the (uncracked) concrete.

Giroud and Plusquellec disagreed 
with these conclusions, from both a 
theoretical and a practical perspective, 
as discussed below.

Engineering Review by canal 
lining experts

The engineering review conducted by 
the canal lining experts centred around 
two essential concerns.

First ,  the assumed hydraulic 
conductivities considered for the 
concrete and the geomembrane were 
questionable, and not related to values 
typically published for such products.

 For concrete, the hydraulic 
conductivity considered in the 
numerical model was ~10-14 m/s, 
which is two orders of magnitudes 
lower than values measured in 
perfect laboratory conditions 
using saturated flow on intact 
concrete samples. When testing 
concrete exhibiting a reasonable 

Geomembranes are the material of choice to contain water. They have become the most typical lining material 
for many applications, including critical waste containment facilities. However, for canal lining, concrete is often 
used as a sole lining material for seepage control. Why? Concrete is often associated with strength, durability and 
reliability. However, is this really the case for hydraulic applications such as water reservoirs, canals and dams?

*  Chairman, Technical Committee on Hydraulic of the International Geosynthetics Society (IGS), Eric Blond Consultant Inc., PO 48615, CSP 
Van Horne, Outremont, Quebec H2V 4T9 Canada. Email: eric@ericblond.com

Geomembrane-lined canal in the process of being covered by concrete (credit: IGS Photo Competition, 2014)

Concrete Lining or Geomembrane Lining:  
Which One Works Best?

Eric Blond, Eng. Eric Blond

Disclaimer: The opinions expressed in this publication are those of the authors. They do not purport to reflect the opinions or views of the ICID 
or its members. For more details on the topic, kindly contact the author at: eric@ericblond.com
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level of micro-cracks in actual 
field-installed conditions, hydraulic 
conductivity in the range of 10-8 
m/s is reported, which is about 6 
orders of magnitude higher than 
what was considered in the model.

 For the geomembrane, the 
leakage rate considered was 
~10-10 m/s, which grossly 
overestimates the actual flow 
passing through a geomembrane.  
Practically, the ‘permeability’ 
of polymeric geomembranes 
cannot be measured. They 
could be considered completely 
impervious when considering 
Darcy’s law. However, moisture 
can still ‘transpire’ through them by 
diffusion. An equivalent hydraulic 
conductivity can be used as a 
calculation tool, to approximate 
a mass transfer considering 
usual service conditions. Using 
this approach with the service 
conditions prevailing for canal 
lining, the ‘equivalent permeability’ 
of a geomembrane is, in fact, in 
the range of 10-13 m/s, which is 
about three orders of magnitude 
less than what was considered 
in the numerical model, and five 
orders of magnitude less than 
what is measured on a sample of 
concrete representative of field 
conditions.

The values which are recommended 
in relevant literature to assess the 
flow passing through a lining material 
(i.e., ~10-8 m/s for concrete and 
~10-13m/s for a geomembrane) are 
well-supported by field experience.  
These values suggest that the rate of 
leakage through a concrete liner in 
good condition can be up to 45 liters/
day/m²; and only up to 0.24 liters/day/
m² for a geomembrane liner.

Field observations support a numerical 
analysis performed using realistic 
values and showing that the rate of 
leakage through geomembranes liners 
is far lower (i.e., about 150 times less!) 
than leakage through intact, uncracked 
concrete, and not the opposite.

Second, the authors omitted one of the 
essential benefits of geomembranes 
liners, when compared to any other 
type of waterproofing material used 

in earthworks: their flexibility and 
extensibility, and their related ability 
to adapt to reasonable movements 
or settlements of soil without losing 
their sealing properties. Rigid concrete 
liners can only resist stress induced 
by the settlement of the subgrade 
when designed with a thickness in 
relation with the bearing capacity 
of the underlying subgrade in every 
location. Overall, concrete can cracks 
because of a weaker than expected 
subgrade in a particular location of 
the project, poor workmanship, and 
thermal contraction, among other 
reasons. The magnitude of cracking 
is influenced by the thickness of the 
concrete. Based on the canal lining 
experts consulted, a 100 mm thick 
layer of concrete is likely to crack 
after only a few years, which would 
lead to a significant reduction in its 
performance. However, these losses 
were not taken into consideration in 
the original numerical analysis.

Cost analysis

The “Water” article authors calculated 
the total cost of the different lining 
options using a similarly biased 
approach, comparing the cost of a 
100 mm layer of concrete used to 
control seepage, with the cost of a 
geomembrane protected by 200 mm 
of concrete! With twice more concrete 
and an additional layer, the total cost of 
the solution involving a geomembrane 
liner was obviously much higher. It is 
not clear why the authors decided 
to use these thicknesses: they are 
not justified, and in the case of the 
geomembrane protection layer, they 
exceed the thickness of the concrete 
cover shown in the US Bureau of 
Reclamation design manual, which is 
100 mm.

For cost comparison, a more realistic 
approach would have been to compare 
the cost of a 150 mm thick single 
layer of concrete, which is close to 
what would be necessary to reduce 
an excessive sensitivity to cracking 
of the concrete; with the cost of a 
geomembrane covered by 100 mm 
of concrete, which reflects the current 
practice for a concrete-covered 
geomembrane.  

Concluding remark

Misinformation can lead to massive 
investments which may not deliver the 

expected performance. Misinformation 
on geomembranes is particularly 
inappropriate at a time when 
geomembrane-engineered solutions 
are seen as a rising opportunity in the 
modern fight against water scarcity 
while affording a low carbon footprint. 
A very effective structure, illustrated in 
Figure 1, combines a geomembrane 
liner and a concrete cover. Such a 
design utilizes the best features of 
both materials: the outstanding ability 
to control seepage offered by the 
geomembrane, combined with the 
mechanical protection offered by the 
concrete.

Professionals interested in canal lining 
performance and efficiency should be 
aware of the existence of a 6-hour long 
webinar on the use of geomembranes 
and other geosynthetics in canals, 
which is available for free through the 
IGS web page. This webinar had the 
honor of hosting prominent experts 
in this field, as well as His Excellency 
the Minister of Irrigation and Water 
Resources of Egypt. It explains in detail 
the challenges of leakage control in 
canals and why geomembranes are 
superior to other materials for use as 
lining materials. It can be accessed at 
the following link:

https://www.geosyntheticssociety.
org/council-committees/technical-
committees/hydraulic/
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arrangements are exemplary and of 
interest.

(v)  Southern Italy has many successful 
examples of interprovincial treaties 
and arrangements coordinated by 
the federal government. 

 (vi) Europe has a coordination a number 
of agreements for a number of 
River basins such as Danube (10 
countries), Elbe (4 countries), Meuse (5 
countries), Odra (3 countries), Rhine (7 
countries), Ems (2 countries), Scheldt 
(3 countries), and more. 

(vii) Europe has also agreement related 
to the river water quality, known as 
“the water framework directive, WFD”, 
to maintain a high water quality for 
its shared rivers to ensure a healthy 
rivers and ecology.

Scope of interest

The TT’s deliberations have identified 
that TT may focus on the subnational 
or interprovincial transboundary 
water management experiences and 
then selectively look into interesting 
examples of international transboundary 
arrangements. This effort’s core 
interest will be driven by a search for 
conceptual understanding about how the 
international customary law principles of 
transboundary water sharing have been 
adapted to local conditions. The obverse 
of this question is also of interest: how 
the particular historical, geographical, 
socio-ecological and technological factors 
have impacted the interpretation and 
application of the international principles.

This focus on subnational transboundary 
governance has the advantage of 
learning from a relatively under-explored, 
yet rich experiences of subnational 
transboundary water management. The 
TT can also take advantage of access to 
these experiences through the network 
of ICID member-countries.

The scope of interest may also extend to 
the following specific emerging problems 
of transboundary governance.

(i)  Project-based analyses of how the 
political ecology of projects have 
challenged/disrupted/enabled the 
principles of transboundary water 
sharing enunciated by the rules/
convention.

cooperation. The TT puts emphasis on 
learning from this alternative viewpoint, 
something that has been recognized 
by the literature on international 
water sharing and conflict resolution. 
The literature has produced empirical 
evidence to show that transboundary 
water resources are often sources of 
cooperation and not as much of conflicts. 

Third, the existing body of work 
largely relies on, and restricted 
to transboundary interactions in a 
rather anarchic international system 
where sovereign nation-states engage 
over river waters. The body of work 
pays little attention to subnational 
territorial water sharing or conflict 
resolution. This space of subnational 
transboundary water governance also 
poses a far more complex challenges 
due to their embedded nature in diverse 
federal settings. This is an entirely 
under-explored area, even though 
the track record of transboundary 
cooperation at subnational level is equally 
remarkable. The TT underlines learning 
from the experiences of subnational 
transboundary water sharing and conflict 
resolution.

The TT’s deliberations have so far 
recognized the following useful and 
relevant experiences from the ICID 
member countries that it can explore 
and build on.

(i)  USA and Canada have some well-
known and robust arrangements 
for transboundary water sharing. 
Generally at internationals scale, there 
are many cases of transboundary 
water management, e.g., Mekong 
River Basin, Indus River Basin, Nile 
River Basin, Amu Darya and Syr Darya 
Basin, etc.

(ii)  Canada’s record and experiences 
of interprovincial water sharing is a 
successful model. Its practices of real-
time data-sharing and implementation 
of water sharing using Dynamic 
Simulation Process (DSP).

(iii)  India has a remarkable track record 
of interstate agreements. There are 
more than 160 documented interstate 
water sharing agreements.

(iv)  Australia’s experiences of negotiating 
interprovincial  transboundary 

Introduction

The Task Team’s (TT) broader mandate 
is to address the challenges of 
transboundary water governance from 
the perspective of water and food security. 
The TT aims at contributing to the larger 
body of work about transboundary 
water governance through engaging in, 
and promoting knowledge production 
from this perspective. This approach is 
distinct from the known approaches in 
the following ways. 

First, the discourse about transboundary 
water governance is essentially informed 
by the principles of international 
customary law. These principles have 
had a long history of evolution, from 
the Helsinki Rules in 1960s to the 
UN Convention of 1997 and later the 
Berlin Rules of 2004. This body of work 
primarily builds on the disciplines of law 
and international relations, and is often 
seen as legalist. In spite of their defining 
and determinative role in shaping 
hydrological regimes, engineering and 
ecology have played limited role in the 
emergence of these principles. The 
ecological conditions and engineering 
technology fundamentally define the 
shape and structure of the problem of 
transboundary river governance. This 
is more so evident increasingly from 
the challenges posed by emerging and 
technology-intensive challenges in water 
management, consider for example the 
problem of transboundary groundwater 
governance. The ecological context, 
and the technological interventions 
in enabling transboundary sharing 
relationship shape the very politics and 
power relations produced. ICID’s TT 
will pursue this angle to address the 
crucial gap in improving the knowledge 
and principles of transboundary water 
governance. The proposed alternative 
approach will not be restricted to just the 
ecology and technology, but will extend 
to the broader canvas of water-food-
energy security nexus within which the 
territorial entities approach the problem 
of transboundary water governance.

Second, the body of work on 
transboundary water governance and the 
associated international customary law 
have fundamentally evolved with conflict 
resolution as the framework of reference, 
but not from a viewpoint of enabling 

Background Note: Task Team on Transboundary Water 
Management and Effect on Agriculture Water Management 
(TT-TWM-AWM)
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pract ices and governance 
challenges – how these factors 
pose challenge to transboundary 
water sharing principles

(vii) Exploring more benefits from 
the transboundary water beyond 
the water sharing. Examples 
could include fishing, tourism, 
travelling boats/ships/cruises from 
one country to another, Goods 
transport to river ports, and more.    

Proposed action points 

Along this strategic direction defined by 
the scope above, the TT has identified 
some immediate action points to move 
forward.

(i)  Identify collaborators from the 
member-countries to collate, 
analyze and synthesize the 
experiences of their respective 
experiences of transboundary 
governance.  The Nat ional 

(ii)  Transboundary groundwater 
governance :  techno log ica l 
a l t e r n a t i v e s  o f  e n a b l i n g 
transboundary groundwater 
governance and the implications 
of the same for application of 
international customary principles

(iii)  Water- food-energy secur i ty 
nexus and its implications to 
transboundary water sharing 
principles offering perspectives 
from particular contexts of member-
countries. 

(iv)  Emerging new technologies of water 
augmentation, use, conservation 
and regulation and how these 
technologies impact transboundary 
governance principles and practices. 

(v)  Water quality concerns and its 
implications for transboundary 
collective action and governance

(vi)  Climate change and its implications 
for hydrological regimes, planning 

Committees of ICID may be a 
beginning point for identifying 
collaborators. 

(ii)  Encouraging a development of 
databases of transboundary 
arrangements and management 
practices at the subnational level 
by ICID member-countries. The 
database may also include the 
member-countries’ arrangements 
with their neighbouring countries.

(iii)  The TT may reach out to relevant 
specialized agencies including those 
in the UN dealing in water (such as 
WMO, UNESCO, FAO) for possible 
collaborations.

(iv) The TT may also explore funding 
sources for supporting these 
efforts. 

Theme - Micro Irrigation in the Era 
of Technology Innovation and Digital 
Transformation

International Micro Irrigation Congress 
was launched in the year 1971 was 
launched in the year 1971, at Israel. 
later re-named as  International Micro 
Irrigation Conference in 2012. Micro-
irrigation is the most efficient method 
of water application to crops; however, 
due to its technicalities and complex 
design, operation and maintenance 
features, it has not been accepted 
worldwide at a requisite pace. In order 
to promote the use of micro-irrigation 
techniques and encourage advanced 
ideations and methods, the conference 
is organized, especially in developed 
countries. ICID volunteered to organize 
the event commencing from the 5th 
International Micro Irrigation Congress 
held at South Africa in 2000 with the 
objective of creating awareness among its 
members about the latest developments 
in micro irrigation technology to enhance 
sustainable and efficient crop production. 

The latest 9th International Micro 
Irrigation Conference was held in 
Aurangabad, Maharashtra, India in 

January 2019. The conference was 
inaugurated by Hon'ble Union  Minister 
Mr. Nitin Gadkari (Ministry of Road 
Transport and Highways, Shipping and 
Water Resources, River Development 
and Ganga Rejuvenation, Government of 
India); presided by Hon'ble Chief Minister 
of Maharashtra Mr. Devendra Fadnavis, 
and Hon'ble Union Minister Mr. Radha 
Mohan Singh (Ministry of Agriculture and 
Farmers Welfare, Government of India).

The 10th International Micro Irrigation 
Conference (10th IMIC) will be hosted 
by the Moroccan National Committee 
(ANAFIDE) from 25-27 January 2023 
in the Conference Center of the city 
of Dakhla in Southern Morocco  on 
the theme “Micro-irrigation in the Era 
of Technology Innovation and Digital 
Transformation” and papers are invited 
under the following Sub-themes:

1. Public Policies and the Promotion of 
Micro Irrigation: Lessons Learned

2. Innovation in Micro-Irrigation Design 
and Technology to Improve Resilience 
to Climate Change

3. Micro-Irrigation for Small-Scale 
Farming - Challenges, Opportunities 
and Initiatives

4. Micro Irrigation to Promote the Nexus 
"Water - Energy - Food"

5. Digital Transformation for the 
Management of Micro-Irrigation

6. International Cooperation for the 
Development of Micro Irrigation

On behalf of ICID, we extend an invitation 
to you to participate as well as to 
nominate a large number of experts 
and professionals from your country 
to participate in the Conference. Also, 
request you to publicize the 10th 
IMIC in your country and request all 
the stakeholders to contribute to the 
event. For updated details, please visit: 
<www.10imic.ma> and <https://icid-ciid.
org/home>.

Contact: Mr. Mohamed Bouaam, 
Secrétaire Général de l~ANAFIDE, 
Association Nationale des Ameliorations 
Foncieres, de l'Irrigation,, 2, Rue Haroun 
Errachid, Agdal, Rabat, Email : wafae.
elkhoumsi@gmail.com; bartali.h@gmail.
com; m.benmoussa@iav.ac.ma; anafide.
ma@gmail.com, Tel: + 212 6 61 09 
41 75, + 212 661152805, Website : 
http://10imic.ma/

10th International Micro-Irrigation Conference 
25-27 January 2023, Dakhla, Morocco
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India is a land of diversity in terms of 
water resources availability and demand 
in spatial and temporal terms. Floods and 
droughts coexist in the same temporal 
space across various regions of the 
country. This aspect makes the assurance 
of water security very challenging and 
complex.

India receives an average of 4000 BCM 
of precipitation annually which translates 
to 1869 BCM of average available water 
resources. This, if worked out per capita, 
provides with 1306 Cubic meters per 
capita and 5686 Cubic meters per hectare 
of the geographic area of the country. 
However, this hides the fact that some 
of the basins in the country has less 
than 500 Cubic meters per hectare and 
some of them like Brahmaputra has more 
than 15000 Cubic meters of water per 
hectare. Hence, considering the feasibility 
of usages and demands, distribution of 
the water forms the greatest challenge 
affecting water security across the 
country. 

Most of the water through precipitation 
occurs over a short period of time of 3 to 
4 months of monsoon season. The same 
results in floods and large flows in rivers 
and subsequently extreme shortages in 
the balance period especially the quarter 
preceding the arrival of monsoons. India 
being a subcontinent size country with 
extremely varying climate and agriculture 
requirements, assurance of water 
security lies in an equitable distribution 
over the space and time according to 
the demands generated due to local 
practices and climate. 

The solution lies in storing the water 
where it occurs and providing the 
stored water in the balance period. Early 
attempts for achieving food security and 
disaster resilience were oriented towards 
the creation of strategic storages as per 
availability resulting in India achieving 
food security through extensive provision 
of irrigation water. The network also 
helped in achieving human and animal 

kingdom consumption as well. Since 
not all areas are endowed with equal 
availability, a macro level approach is 
required to be adopted for attacking 
the security problem. While the macro 
approach provides for the supply, the 
demand scenario is required to be 
maintained through a micro approach 
where the usages are optimized and 
productivity levels are enhanced.

Over the period of time, evolving socio-
environmental dialogue has resulted in 
abandonment of macro approach. The 
water security as an area of concern 
has landed up being compartmentalized 
with each proponent focusing on the 
particular area of interest without 
understanding the interlinkages and 
concerns. The compartmentalization has 
been witnessed in the sectoral way as 
well as regional and sub-regional way. 
The upshot of this is to start talking 
about the water security of individual 
village without regard to the hydrological 

Conceptualized and organized for the first time in 2012, the India Water Week is a regular forum where the Ministry 
of Jal Shakti, Department of Water Resources, River Development & Ganga Rejuvenation, Government of India 
discusses, talks, strategizes with eminent stakeholders through seminars, exhibitions and sessions to build public 
awareness, to get support to implement key strategies for conservation, preservation and optimum use of available 
water. The seventh India Water Week deliberated on the theme ‘Water Security for Sustainable Development with 
Equity’ focusing on equitable and sustainable development and importance of secure water to achieve that. A multi-
disciplinary international conference, India Water Week focuses on new approaches for long term water planning 
and management by incorporating principles of sustainability and equity evolved over the years by national and 
international water experts and organizations, with a concurrently running exhibition enriching the theme and 
showcasing the technologies and solutions available for the areas under deliberation of the conference. Indian 
National Committee on Irrigation and Drainage (INCID) is one of the key player in Organizing this important event. 
A brief introduction to the theme of the event is given below.

7th India Water Week: Water Security for 
Sustainable Development with Equity

Ashwin B Pandya 
Secretary General, ICID



6 www.icid.org

3 r d  Q u a r t e r ICID News

7www.icid.org

context in which the village as a part of 
a region and country has to think about 
the issue. 

It is necessary that the country 
approaches the problem of water security 
with a nationalistic approach rather 
than extremely narrow local approach. 
Storages that have been created have 
to be maintained and nurtured and 
simultaneously additional storages have 
to be created which result in disaster 
reduction as well as increased water 
availability. Looking at the trans-boundary 
nature of basins, the solutions lie with 
an international and also intra-national 
developmental plans of development 
and management.

Water security of India is a complex 
subject where every aspect of economy 
and technology will have to be brought 
into play for solving the problems of 
future.

It is natural that the topic cannot be 
addressed in a single session or a 
paper without bringing all on board at 
one platform. The multidimensionality of 
the subject is exemplified by a series of 
topics as listed below.

a. Agricultural Water Management

b. Energy generation (thermal, 
hydro, non-conventional sources), 
industrial water requirements

c. Domestic water management in 
urban and rural scenarios

d. Ecological services requirements

e. Climate change and adaptation 
strategies, storage development 
and conservation

f. Water related disaster resilience

g. Assets Management, upkeep and 
protection of benefits

h. Community Participation in 
development and management of 
resources 

i. In t ra  and Inter  Nat iona l 
transboundary issues impacting 
water security, resolution and 
management strategies

j. Governance and Legislative 
interventions towards water security

k. Financing and Sustainability of the 
resources generated, dovetailing 
national and sub national level 
priorities in the security dialogue

l. Knowledge Creation, Management, 
dissemination and institution 
building at multiple levels

The list is not exhaustive and many new 
aspects can always be found by experts 
worthy of coverage.

Water security has to be understood 
in the contexts of changing climatic, 
socio-political, technological, economic 
and financial aspects. With the continual 
evolution of the societies each of these 
aspects will undergo changes in terms 
of possibilities and priorities. The 
professionals will have to continually work 
on them to keep changing strategies 
needed for implementation of various 
measures. Thus, the water security 
dialogue is a continually evolving process 
and we have to keep on examining and 
re-examining issues at regular intervals 
for changes required.

For decades, pursuing and achieving 
water security has become one of the 
topmost agendas of global development. 
Increasing population and subsequent 
development demand an increasing 
amount of fresh water for consumption. 
Historically, irrigated agriculture has been 
the biggest freshwater consumer, but 
its share is reducing due to its limited 
availability as well as competition from other 
sectors. However, in the current scenario 
of increasing water scarcity, agriculture 
and subsequently food security will bear 
the brunt of this reduced supply. Thus, 
improving the irrigation water management 
and propagating modernization of irrigation 
systems is of utmost importance in current 
times. 

Modernization is the “Process of upgrading 
infrastructure, operations and management 
of irrigation systems to sustain the water 
delivery service requirements of farmers and 
optimize production and water productivity 
(ICID, 2016)”. Modernization seeks to give 
more attention to the needs of farmers 
as a core objective of irrigation operations 
and modernization efforts. Irrigation 
modernization undertakes technical and 
managerial upgrading (as opposed to 

mere rehabilitation) of irrigation systems 
combined with institutional reforms, 
with the objective to improve resource 
utilization (labour, water, economic, social 
and environmental) and water delivery 
service to farms. Irrigation systems not 
only include the physical infrastructure 
for agricultural development, but also 
include stakeholders’ participation as well 
to holistically improve the irrigation systems 
for all the beneficiaries. To improve the 
management of these irrigation systems, 
all aspects of the farm from reservoir 
and canal operation to farm management 
need to be considered while planning. 
Thus, modernization of irrigation systems 
entails holistic improvement of resource 
mobilization, delivery to the farm gates, 
water saving techniques, management 
practices, policies, institutional and 
financing mechanisms that ultimately result 
in agricultural, social, environmental, and 
economic benefits not just for the farmers 
as well as water users. 

With respect to modernization and 
revitalization of irrigation systems, some 
of the significant aspects to be considered 
are understanding modernization and 
revitalization of the schemes as well as 

its concerned operation, maintenance 
and management, financial instruments 
available, handling political, economic, social 
and environmental facets, institutional and 
organizational arrangements, stakeholders’ 
involvement and prevalent codes of practice 
and standards. For certain schemes, 
revitalization may be required before 
modernization activities can be undertaken. 
This concerns the technical, operations 
and management, social, institutional, 
financial and environmental aspects. 
The revitalization concerns reforming 
the broader policy and strategy aspects. 
Ensuring that irrigation systems are 
designed, installed, managed, and 
maintained well is essential if production 
gains and subsequent direct, indirect 
and induced economic benefits are to 
be realized, all whilst managing direct 
and indirect environmental impacts. 

Fourth World Irrigation Forum (WIF4)
22-25 April 2023, Beijing, China

Theme: Modernization of 
Irrigation Systems
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Modernization and revitalization of 
irrigation systems play a crucial part in 
ensuring the sustainability of the irrigation in 
the beneficiary areas as the schemes often 
span over generations, and maintaining 
their relevance in evolving contexts of 
agricultural water management require 
appropriate response from the scheme 
concerned.

The topic of modernization and revitalization 
of irrigation systems is relevant to the vision 
and mission of ICID and of interest to its 
members. Members view the activity in 
contexts relevant to their economic and 
developmental stages. While the advanced 
countries would like to propagate the 
experiences, skills and materials developed, 
the countries with a medium and low 
Human Development Index would like to 
be aware about the solutions available and 
means to deploy them. Thus, the flagship 
event of ICID, World Irrigation Forum 4, 
WIF4 aims to highlight the importance of 
modernization of irrigation systems and 
discuss, in detail, different aspects of it, 
outlined in the sub-themes (ST):

 Sub-theme 1: Policy and strategy for 
modernization of irrigation systems

 Sub-theme 2:  Technology for 
modernization of irrigation systems

 Sub-theme 3:  F inancing for 
modernization of irrigation systems

 Sub-theme 4: Performance Assessment 
of Irrigation systems

Sub-Theme 1: Policy and Strategy for 
Modernization of Irrigation Systems

The ST-1 focuses on the relevant policies 
and strategies required to modernise 
irrigation systems. Factors such as climate 
change, increased food and energy 
demands, depleting water resources 
and ecosystems services, international 
markets, financial mechanisms, economic 
and other social aspects influence the 
requirements of the modernization process 
of irrigation systems. Thus, robust policies 
and strategies need to be set up for 
the modernization process to ensure its 
effectiveness. 

For this pursuit, carrying out the 
modernization process in the irrigation 
systems would entail strategic planning 
and developmental stratagems in terms 
of laying down the vision, setting up plans 
and technical requirements, implementing 

safeguarding measures, building capacity of 
the personnel etc. Additionally, supporting 
legal instruments need to be available 
to carry out the modernization along 
with institutional reforms and conducive 
policies regarding investment, construction 
material, facilities and equipment, operation 
and maintenance, management system and 
mechanisms. Another aspect needs to be 
taken into account during modernization is 
the WEFE (Water-Energy-Food-Ecosystems) 
nexus. Considering its significance, while 
devising policies, the WEFE nexus approach 
should be considered for managing 
the trade-offs and enhancing synergies 
amongst the different sectors.

Sub-Theme 2: Technology for 
Modernization of Irrigation Systems

The ST-2 focuses on the state-of-
the-art technologies available for the 
modernization of irrigation systems. 
Technology is advancing day-by-day; 
however, the instruments required for 
implementing the upgraded technology in 
the irrigation systems must be adequately 
employed to improve resource utilization, 
water delivery service, and productivity. 

Modernization of irrigation system through 
technology deploys engineering and 
management solutions including hardware 
and software upgrades, in addition to 
the technical standards system as well 
as other innovative approaches such as 
landscape-based approaches for irrigation 
performance appraisal. In several cases, 
implementing dynamic modern approaches 
such as use of renewable energies and 
non-conventional water resources need to 
be integrated with the irrigation systems 
to ensure regular water supply and 
reduced costs to the farmers as well as 
the environment. 

Sub-Theme 3:  F inancing for 
Modernization of Irrigation Systems

The ST-3 focuses on employing proper 
financial mechanisms to carry out the 
modernization of irrigation systems. 
Investments from several avenues, 
such as private or public sector, 
multilateral development banks, beneficiary 
stakeholders, is fundamental to the 
success of projects. The loans and other 
forms of investments ensure upgradation 
of on- and off-farm infrastructure, 
expansion/rehabilitation/modernization 
of the systems, integration of modern 
equipment, automation, improved 

agricultural productivity, among other 
benefits to bring about resilience in the 
irrigation systems against climate variability, 
dynamic population growth and economic 
development scenarios. 

Sub-Theme 4: Performance Assessment 
of Irrigation systems

The ST-4 focuses on assessing the 
performance of the irrigation systems pre 
and post implementation of modernization 
to better understand the system’s 
requirements. Periodic assessment of 
the performance of irrigation systems 
through pre-defined indicators provides 
insight into the success of the project and 
emerging needs over time. Furthermore, 
benchmarking additionally provides 
a framework for securing continual 
improvement through comparison with 
relevant and achievable internal or external 
norms and standards, which help analyze 
the performance of the irrigation systems 
(ICID, 2001). Broadly, modernization entails 
the improvement of infrastructure, services 
and other dependent factors which 
contribute to improved water efficiency and 
agricultural productivity. Benchmarking with 
pre-and post-modernization endeavors 
provides an assessment of change in the 
performance of the irrigation systems, 
including the stakeholders.  

In general, the irrigation modernization 
policies focus on infrastructure and 
technologies. However, other factors 
such as energy costs, lack of irrigation 
and storage infrastructure, unfertile land, 
inaccessible water resources, impractical 
institutional, financial and legal mechanisms, 
water user associations, the response of 
the society to the changed systems and 
approaches, climate change, water quality 
etc. impact the performance of the irrigation 
systems. Many space-and ground-based 
technologies are being developed for the 
performance assessment at various levels, 
from the field to the command area as a 
whole. Leveraging emerging technologies 
is a vital aspect of modern performance 
assessment exercises. For updated details 
on the event, please visit: <https://icid-ciid.
org/home> and <http://www.wif4.net>.

Contact: Mr. Gao Lihui, Executive Secretary, 
Chinese National Committee on Irrigation 
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com, cncid_office@sina.com, lihui.gao@
qq.com, Website : http://www.wif4.net


