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AND MANAGEMENT TRAINING PROGRAMME IN ASIA

Thierry Facon1
SUMMARY AND CONCLUSIONS
Efforts to improve irrigation performance in Asia have to a large extent concentrated on on-farm water
management and, more recently, on governance and institutional issues. Aspects related to design and operation of
irrigation systems and service delivery on the other hand have been neglected and this neglect is also reflected in
many irrigation development and rehabilitation programs. As a result, farmers have often not seen much
improvement in the water delivery service provided by the systems and results in terms of agricultural and
economic performance and irrigation efficiency have been disappointing.
A recent series of appraisals of large and medium-scale irrigation systems by FAO in eight countries in Asia shows
that system performance and service delivered to farmers are poor but could be improved significantly with
changes in design, operation and management that can easily be introduced. The level of chaos (difference between
stated policies and actual policies) and of anarchy (subversion of policies) in the appraised systems is high. Lack of
discipline and institutional issues contribute greatly to this situation, however many of the problems can be traced
to: problems in initial design; exporting of design concepts outside of their area of validity; difficulty to control and
operate the systems; layouts with confused hierarchies; serious flaws in operation strategies; inconsistencies
between operating rules at various levels and between operating rules and farmers’ requirements; changes in
farmers’ requirements not reflected by changes in system policies; poor quality of water delivery service to farms;
and lack of flexibility at all levels. Improving the efficiency of service delivery and the level of service delivered by
these systems will require addressing these issues by identifying and effecting appropriate changes. The appraisal
of the systems was carried out, using the Rapid Appraisal Procedure (RAP), developed by the Irrigation Training
and Research Centre of California Polytechnic University and further refined for FAO and the World Bank, by
trainees of national workshops organized under a Regional Irrigation Modernization Training Program.
Benchmarking is defined as a systematic process for achieving continued improvement in the irrigation sector
through comparisons with relevant and achievable internal or external goals, norms, and standards. The overall
aim of benchmarking is to improve the performance within an irrigation scheme by measuring its performance
against its peers and its own mission and objectives. The benchmarking process should be a continuous series of
measurement, analysis, and changes to improve the performance of the schemes. The evaluation and analysis
stages of the “holistic” benchmarking promoted by the World Bank form three legs of the benchmarking stool:
evaluation of technical indicators (both internal and external); appraisal of the system processes; evaluation of
service to users and their satisfaction with that service. The RAP, which was included as a component of the
“holistic” benchmarking, concentrates on the evaluation of the system processes and the evaluation of the service
at all levels in the system, from water supply to the scheme to the farm, but also assists in the evaluation of the
IPTRID benchmarking indicators.
For benchmarking to go beyond the measurement and analysis stages, and on to the implementation of changes and
improvement stages, there must be significant acceptance by project personnel. The data collection and analysis
are thus incorporated into a training program that integrally involves local management, operation and
maintenance staff. Staff learn the concepts of modernization and are provided with a toolbox of options and then
evaluate their own project with the RAP. At the end of the training, internal and external indicators are developed
for the project, and the local staff develop a priority list for changes in software and hardware based on the internal
process and service indicators, which appraise all factors that affect system performance and service delivery in a
systematic and standardized manner, in order to improve specific characteristics of service deliver and specific
levels, to achieve improvement objectives, defined by the external performance indicators.
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It has been argued that the RAP cannot be considered as performance benchmarking on the ground that it focuses
on planning investment in modernization of water control infrastructure, requires well-trained and experienced
engineers, does not lend itself to regular application on a large number of schemes and does not use comparison,
over time and between schemes, as the basis for identifying performance gaps and planning improvements The RAP
does use comparison over time and between schemes and, assesses all processes of management and operation as
well as hardware and can be and is applied over a large number of schemes.. It can therefore be a useful and
critical component of a national benchmarking program aiming at improvement of sectoral performance if used at
the inception of the program, or to evaluate the impact of improvement projects. It does require well-trained and
experienced engineers but significant improvement in the sector’s performance in Asia will require well-trained
and experienced planners, designers, managers and operators. For this reason, FAO and national irrigation
agencies have introduced the RAP within a training program where trainees appraise their own systems with the
support of a team of expert appraisers and trainers from the central office.
It has been affirmed that the benchmarking process will only be applied where managers “embrace the goal of
pursuing best management practices within a service oriented management system” and that this implies a focus on
the quality and cost-effectiveness of service delivery. This is the most original feature and central message of the
Rapid Appraisal Procedure. In addition, by appraising service quality at all levels of system management and
concentrating on service interfaces between the different levels, the RAP facilitates taking into account the
objectives and concerns of the operators at all levels, from the upper level managers, to the Water Users
Associations, to the farmers who receive service from them. The RAP is also a useful addition to asset management
methodologies which focus on asset condition and serviceability. Future development of the tool will focus on
developing additional indicators to better address drainage and water disposal services, as well as the multiple
roles provided by the irrigation systems.

Introduction
The Food and Agriculture Organization of the United Nations (FAO) has been calling for a
massive re-training of engineers and managers in irrigation agencies, consulting firms and
Irrigation Service Providers in Asia (FAO, 2002), in order to introduce and provide knowledge
and ways and means to design, manage and operate irrigation systems economically for good
performance and adequate service to farmers as they aspire to improved socio-economic wellbeing, evolve toward more commercial forms of agriculture and face the challenges of
globalization on the one hand, water resources management is moving towards integrated water
resources management in the river basins, and competition for water from other sectors is
intensifying on the other hand.
This emphasis on training and capacity building arose from: i/ the results of a large-scale
evaluation of the performance of the introduction on modern water control and management
practices (FAO, 1999), which indicated that the lack of knowledge of proper options was a main
reason for the mitigated success of irrigation modernization projects; ii/ the disappointing
performance of irrigation management transfer and participatory irrigation management projects,
which was partly attributed to the failure of these reforms to improve service to farmers, and
lack of attention to operation, design and other technical aspects (Barker and Molle, 2005) of
irrigation systems. Intensified and on-going training programs for both professionals in the
reformed irrigation agencies, consulting firms who will provide advisory services to water users
associations and to the managers of water users associations and the technical staff that they may
employ for operation and maintenance of their irrigation schemes are now understood as one of
the conditions for sustained success of the transfer programs. An appraisal of initial conditions
and performance of the systems to be transferred would allow both a better design and strategic
planning of physical improvements together with a definition of the service to be provided both
by the irrigation service provider to water users associations (WUAs) and by WUAs to their
members, with indications on ways and means to achieve these service goals and improve them
in the future.
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The FAO Regional Office for Asia and the Pacific has developed over the recent years a
Regional Training Program on Irrigation Modernization. This program aims at disseminating
modern concepts of service-oriented management of irrigation systems in member countries
with a view to promote the adoption of effective irrigation modernization strategies in support of
agricultural modernization, improvement of water productivity and integrated water resources
management. FAO has developed training materials and detailed curricula, as well as specific
tools for the appraisal of irrigation systems for benchmarking and the development of
appropriate modernization plans for irrigation systems. The first training workshop under the
program was organized in Thailand in 2000 and, since that time, Vietnam, the Philippines,
Nepal, Thailand, Indonesia, Malaysia, Turkmenistan, Pakistan and India (Andhra Pradesh) have
benefited from support of the Regional Training Program to organize national training
workshops on irrigation modernization and benchmarking. More than 500 engineers and
managers have now been trained with support from the Program.
The Program is starting to have an impact in member countries. The Royal Irrigation
Department of Thailand is using the tools and methodologies introduced by the Program for the
appraisal of projects, and has included the training workshops in its regular training program. In
Vietnam, a World Bank-funded investment project (the Vietnam Water Resources Assistance
Project) has a large irrigation modernization component based on the concepts introduced
through initial training at project preparation stage, which was instrumental in the adoption of
revised design criteria. The Department of Irrigation and Drainage (DID) of Malaysia has
included the training program and its tools in its Quality and Modernization Strategies:
proposals for modernization of the rice granary systems on the country now have to be
submitted to decision makers based on modernization plans developed by system managers
following their training and the appraisal of their systems with the FAO Rapid Appraisal
Procedure (RAP).
The RAP has been adopted by the World Bank as one of the three elements of its holistic
benchmarking methodology for irrigation systems. The training program is suggested to
agencies wishing to invest in the improvement of operation and maintenance of large irrigation
systems in the World Bank Sourcebook for Investment in Agricultural Water Management
(World Bank, 2005).
Providing the services needed by the farmers, now and in the future, is a considerable challenge
for irrigation planners and managers. This paper proposes elements of synthesis,
recommendations and conclusions based on the lessons learnt from the FAO Training Program,
focusing on details and aspects of the systems that are not frequently analyzed, from the
appraisal of the irrigation systems by the program’s trainees using the Rapid Appraisal
Procedure, from their proposals for improvement of the systems, and from the use of the Rapid
Appraisal Procedure itself.
The Rapid Appraisal Procedure, the Training Programme and Benchmarking
The Rapid Appraisal Procedure (RAP) was originally developed by the Irrigation Training and
Research Centre of California Polytechnic University in 1996-97 as a diagnostic and evaluation
tool for a research programme financed by the World Bank on the evaluation of impact on
performance of irrigation systems of the introduction of modern control and management
practices in irrigation (FAO, 1999). The conceptual framework of the RAP (see Figure 1) for the
analysis of the performance of irrigation systems is the following: irrigation systems operate
under a set of physical and institutional constraints and with a certain resource base. The
systems are analyzed as a series of management levels, each level providing water delivery
service through the system’s internal management and control processes to the next lower level,
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from the bulk water supply to the main canals down to the individual farm or field. The service
quality delivered at the interface between the management levels can be appraised in terms of its
components (equity, flexibility, reliability) and accuracy of control and measurement, and
depends on a number of factors related to hardware design and management. With the service
quality delivered to the farm and under economic, agronomic constraints, system and farmers’
management produces results (crops yields, irrigation intensity, water use efficiency), while
symptoms of poor system performance and institutional constraints are manifested as social
chaos (water thefts, vandalism), poor condition of infrastructure, poor cost recovery and weak
water users associations.

SYMPTOMS

RESULTS
• Cropping Intensity
• Average Crop Yields (Ton/Ha)
• Yield/Unit of Water Consumed
• Downstream Environmental Impacts

• % Collection of Water Fees
• Viability of Water User Associations
• Condition of Structures and Canals
• Water Theft

SERVICE
• Actual Level and Quality of Service Delivered
- To Fields
- From One Level of Canal to Another

FACTORS INFLUENCING SERVICE QUALITY
Management

Hardware Design
• Turnout Design
• Check Structure Design
• Flow Rate Measurement
• Communications System
• Remote Monitoring
• Availability of Spill Sites
• Flow Rate Control Structures
• Regulating Reservoir Sites
• Density of Turnouts

• Instructions for Operating Check
Structures
• Frequency of Communication
• Maintenance Schedules
• Understanding of the Service Concept
• Frequency of Making Flow Changes
• Quality and Types of Training Programs
• Monitoring and Evaluation by
Successive Levels of Management
• Existence of Performance Objectives

CONSTRAINTS
Physical Constraints
• Dependability of Water Supply
• Adequacy of Water Supply
• Availability of Groundwater
• Climate
• Silt Load in the Water
• Geometric Pattern of Fields
• Size of Fields
• Quality of Seed Varieties
• Field Conditions
- Land Leveling
- Appropriate Irrigation Method
for the Soil Type

Institutional Constraints
• Adequacy of Budget
• Size of Water User Association
• Existence of and Type of Law
Enforcement
• Purpose and Organizational Structure
of WUA
• Destination of Budget
• Method of Collecting and Assessing
Water Fees
• Ownership of Water and Facilities
• Ability to Fire Inept Employees
• Staffing Policies, Salaries
• Availability of Farm Credit
• Crop prices

Figure 1: Conceptual framework for the Rapid Appraisal Procedure
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Results are evaluated and compared among projects through a set of external performance
indicators (see Appendix 1 for the list and definition of external performance indicators of the
RAP), while constraints, factors influencing service quality, service quality at different levels,
and symptoms are appraised through a series of standardized internal process indicators (see
Appendix 2 for the list of internal process indicators of the RAP, and Appendix 3 for a typical
service quality indicator).
FAO had a technical programme to promote the modernization of irrigation systems. At a
regional consultation in Bangkok, 1996 (FAO, 1997), the following definition had been
proposed for the modernization of irrigation systems:
“Irrigation modernization is a process of technical and managerial upgrading (as
opposed to mere rehabilitation) of irrigation schemes with the objective to improve
resource utilization (labor, water, economics, environmental) and water delivery
service to farms.”
The lessons learnt from the World Bank’s research project and the Rapid Appraisal Procedure
itself were considered by FAO to be important elements to be included in the Regional Irrigation
Modernization Training programme, and ITRC developed for FAO more user-friendly versions
of the Rapid Appraisal Procedure for use by the Programme’s trainees2 (Burt, 2003).
Benchmarking is defined in documents of the International Programme for Technology and
Research in Irrigation and Drainage (IPTRID) as a systematic process for achieving continued
improvement in the irrigation sector through comparisons with relevant and achievable internal
or external goals, norms, and standards (IPTRID, 2001). The overall aim of benchmarking is to
improve the performance within an irrigation scheme by measuring its performance against its
peers and its own mission and objectives. The benchmarking process should be a continuous
series of measurement, analysis, and changes to improve the performance of the schemes.
The RAP was later adopted as a component of the “holistic” benchmarking promoted by the
World Bank. The evaluation and analysis stages of the “holistic” benchmarking form three legs
of the benchmarking stool: evaluation of technical indicators (both internal and external);
appraisal of the system processes; evaluation of service to users and their satisfaction with that
service. The RAP concentrates on the evaluation of the system processes and the evaluation of
the service at all levels in the system, from water supply to the scheme to the farm, but also
assists in the evaluation of the IPTRID benchmarking indicators, as the successive versions of
the RAP took care to use as much as possible the same project descriptors and performance
indicators as the International Benchmarking Programme.
For benchmarking to go beyond the measurement and analysis stages however, and on to the
implementation of changes and improvement stages, there must be significant acceptance by
project personnel, identification of weaknesses and potential changes, and knowledge of options
for change. The data collection and analysis of the RAP are thus incorporated into the training
program that integrally involves local management and operation and maintenance staff. Staff
learn the concepts of modernization and are provided with a toolbox of options and then
evaluate their own project with the RAP. At the end of the training:
1. internal and external indicators are developed for the project;
2. the local staff develop a modernization strategy and a priority list for changes in software
and hardware based on the internal process and service indicators (which appraise all
factors that affect system performance and service delivery in a systematic and
standardized manner) …
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3. … in order to improve specific characteristics of service delivery at specific levels…
4. … to achieve improvement objectives, defined by the external performance indicators.
The external performance indicators (the IPTRID benchmarking indicators are essentially
external performance indicators) allow the comparison of a project’s performance with its peers
and to identify possible objectives in terms of productivity, efficiency, economic and
environmental performance, but do not provide assistance in identifying specific changes in
processes and hardware to improve performance. This is the essential contribution of the internal
process indicators.

Figure 2: Management process for existing irrigation and drainage schemes managed with
a service orientation (from Malano and Van Hofwegen, 1999)
In the management process for existing irrigation and drainage schemes managed with a service
orientation as proposed by Malano and Van Hofwegen (1999), which is essentially a strategic
planning and management process for a service organization (see Figure 2), the RAP allows the
trainees to make an assessment, with the data that are available, of the context, resource base and
constraints of the system, appraise the existing level of service, management and infrastructure,
define a desired level of service corresponding to specific performance objectives, and design an
initial costed modernization strategy and priority actions related to management upgrade and
infrastructure upgrade.
The irrigation systems as they were appraised3
All irrigation systems appraised at the occasion the regional training program were large-scale
rice-based systems. They were typically designed for supplementary irrigation of rice during the
rainy season (with the exception of Turkmenistan, which is under an arid desert climate). They
3
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are public managed in a supply-driven mode. Water users associations have been created in a
number of countries but they do not play a meaningful role in the management of the systems.
The systems are generally in a poor condition due to insufficient maintenance and provide poor
service to farmers. Service provided by the main canals to the secondary canals and command
areas is generally unreliable and inequitable, with the exception of Malaysia. Water level control
in the canals is poor and a main factor in poor service delivery. Some systems had not received
support for many year while for others, substantial investment had recently been completed or
was under way.
Design standards and operation have not changed in many countries for 20-30 years
(Plusquellec, 2002 ). The systems have been generally designed for upstream control but few are
actually operated under pure upstream control. The extreme case is the Dau Tieng system in
Southern Vietnam, which is now operated under manual downstream control4. Wave travel
times in the canals are frequently of the order of one or two days, and are increased by the
operation of the cross-regulators. Buffer storage to increase system responsiveness is absent in
all systems. Specific flow-rates of the canals are calculated for supplemental irrigation, are
therefore quite small, and decrease from the main canals to the lower level canals. This does not
allow flexibility of operations and large variations in flow-rates. It is a particular constraint
when farmers wish to synchronize their farming activities for mechanization and thus need large
amounts of water for land preparation at the same time.
Cross-regulators are, with a few exceptions, manually operated underflow structures, in
combination with underflow off-takes, and generally very sensitive to fluctuations in water
supply. In the Philippines, duckbill weirs have been introduced for water level control. However,
most of them have been vandalized as the systems have large variations in their water supply.
During shortage periods, the upstream offtakes receive their allocation until available flows are
depleted and downstream offtakes are shorted. In some cases, offtakes are of the overflow type
(Rominj gates in Indonesia), which exacerbates fluctuations of flow-rates into the minor canals.
Gates are rarely calibrated. The most common measurement method for flow-rates is the orifice
formula through (non-calibrated) gates. This formula is applied by staff whether the gates
actually function as submerged, free flow orifices or are fully open and function as free-flow or
submerged weirs (Andhra Pradesh Krishna Western Delta). Other measurement devices have
been introduced (broad-crested weirs), but they are typically poorly designed (too broad) and
inaccurate, or submerged. Recirculation of drainage is practiced in a large number of schemes,
but none is equipped with buffer or regulating reservoirs.
Operation follows a standard seasonal schedule which is adjusted on average every week,
usually following qualitative assessments of demand by managers or qualitative requests by
farmers. Main structures are operated typically three times a day according to a set schedule,
very often following instructions from a central office on gate positions. Although system
managers often issue instructions on flow-rate targets at each off-take, these are rarely followed
and most field operators adjust gates based on water levels in the canals, which correspond to a
situation where farmers do not complain but do not in general correspond to a specific flow rate,
in view of the poor condition of the canals. Farmers often operate the gates themselves and
operators and managers have capitulated to this situation. A typical response to this lack of
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projects for the systems had failed to understand system operation, presuming it was still upstream control.
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discipline is the “rotational supply”: water levels are raised in canal reaches during “on rotation”
periods and lowered during “off rotation” periods.
Near-farm, and on-farm infrastructure is under-developed. The introduction of command area
development on the structured design concept or proportional flow division as an alternative to
previous fully-gated distribution network designs has not been successful. The systems are
immediately subverted by the farmers (Sunsari Morang project, Nepal).
Low-cost pumping technology and energy subsidies have allowed farmers to free themselves
from the constraints of poor canal system performance or inadequate scheduling through
groundwater pumping, illegal pumping from the canals, water scavenging or subversion of
system policies and obtain more reliable or frequent supply, switch to other crops and more
effective on-farm water management strategies and techniques. Conjunctive use is not managed
by anyone but usually allows farmers to adopt highly productive farming systems. As a result,
tail-enders may often practice more intensive and diversified farming systems.
General management policies are typical of public institutions in the region, with few effective
systems for rewarding or sanctioning performance. Field-level operators are often very poorly
paid and it is difficult for management and engineers to control how they actually operate the
structures, which often differs form official rules and policies. How structures are actually
managed is often directly responsible for instability of the system. In the Sunsari Morang
(Nepal) system, main canal operators, when trying to provide a target flow-rate into a secondary
canal, make an initial setting at the off-take of the secondary canal, then operate the crossregulator of the main canal to lower or raise the water level in the main canal to adjust the flowrate into the secondary canal. If they have raised the water level in the main canal too much, they
then open a safety structure to divert the “excess” water supply into a drain. This example, while
extreme, illustrates the important of all details of canal operation and of instructions to
operators.
The administrative setup of the operating agency frequently hinders effective operation. In
Thailand, the responsibility for operation of longs canal is divided into reaches under the control
of different operation and maintenance projects which follow district boundaries. While water
allocation is officially to each secondary canal, in practice there is a flow-rate target at the
interface between each project. As a result, the projects focus their energy on disputes on flowrates at these interfaces, operate the cross-regulators as flow control structures which creates
water level fluctuations in the main canals, neglect flow-rate targets into the secondary canals,
which thus fluctuate wildly, and no specific office is responsible in case of water deficit in the
lower reaches of the main canals. While project managers already frequently integrate into their
operation plans water supply to other users (municipalities, industrial customers), none of the
projects appraised has specific environmental targets or goals.
Proposals and ideas of the training workshop trainees for improvement of their systems (and
project proposals prepared by local consulting firms) - prior to the training - usually follow a
standard menu of rehabilitation following prevailing standard designs, transfer of operation and
maintenance costs to farmers, and substantial investments in rigid canal lining. The introduction
of SCADA systems and information technology is frequently considered or already at an early
stage of introduction. However, details of selection of sensors, of control logic, are frequently
inadequate and the purpose of the introduction of SCADA systems to improve performance is
unclear. In general, pre-training modernization proposal rarely address management, operation,
scheduling and ordering procedures, communication and training.
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System managers rarely have in place effective monitoring and evaluation systems. When these
are in place, they are rarely used for immediate feedback for operation. Flow-rates at spills and
in drains are not monitored and managers do not have a proper water balance and estimation of
the system’s efficiency (with the exception of Malaysia thanks to DID’s national benchmarking
program). There is however a gradual shift to performance-oriented management and the
definition of performance indicators (Thailand). However, norms and budget allocations are
often uniform nationally, not reflecting the constraints and potentials of projects, which may
vary significantly across projects (Philippines). Some projects (Philippines) are piloting demand
management with the introduction of volumetric water pricing. However, investment in the
upgrading of the systems has not been geared towards improving control to customer water
users associations, and proposed volumetric rates, based on current service fees, are not likely to
yield expected water efficiency gains (de Fraiture and Perry, 2002, FAO 2004).
In summary, the level of chaos (difference between stated policies and actual policies) and of
anarchy (subversion of policies) varies from system to system, but is generally high, particularly
at the lower levels of management. Recent investments following standard standards or
investment strategies (command area development) have poor results in terms of performance,
control and service. While lack of discipline and institutional issues contribute greatly to this
situation, many of the problems can be traced to:
•
•
•
•
•
•
•
•
•
•
•
•

Problems in initial design;
Exporting of design concepts outside of their area of validity;
Difficulty to control and operate the systems;
Layouts with confused hierarchies;
Serious flaws in operation strategies and instructions to staff;
Inconsistencies between operating rules at various levels;
Inconsistencies between operating rules and farmers’ requirements;
Changes in farmers’ requirements not reflected by changes in system policies;
Poor quality of water delivery service to farms;
Lack of flexibility at all levels;
Staffing policies;
Poor training of staff at all level, in particular, poor understanding of unsteady flow
hydraulics.

Standard project improvement projects, as reflected in pre-training proposals, usually fail to
address these issues. In this respect, irrigation planners, understood as central agency staff in
planning and design branches, and irrigation managers, understood as system-level field staff in
charge of system operation, are two different groups. The former are not necessarily aware of
the specific difficulties which managers face every day. Planning and design procedures, as well
as terms of reference for consulting firms which are frequently assigned the tasks of planning
and designing system improvements, are typically not centered on the concerns of managers and
farmers. Participatory design procedures are progressively being introduced, but they frequently
focus on details such as layout of the canal networks or positions of the off-takes, rather than on
more general (and more important) issues of service and performance objectives and design
criteria.
The challenges
Asian large surface irrigation systems suffer from a legacy of poor design, degraded
infrastructure and poor management and stagnation in the face of rapid transformations of
agriculture and pressure on their water supply. The challenge is to transform these systems from
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supply driven to demand-driven responsive systems, improve their financial, environmental,
technical and service performance to significantly increase control, reliability, equity and
flexibility to allow these systems to adapt to changing or more variable water allocations, enable
farmers to boost agricultural and water productivity, be more responsive to market opportunities,
and therefore adopt new and diversified water management practices on their farms. Waterrelated system-level objectives need to be determined on a case-by-case basis based on water
balances and basin-level considerations on the one hand and agriculture-related service
objectives on the other hand.
Climate change combined with competition from other sectors will entail not only increased
variations in rainfall and longer dry spells during the growing seasons, but also increased
variations in water allocation to the schemes from season to season, as agriculture will most
likely be considered the residual water user after priority needs from other sectors have been
met. This will call for flexibility in changing operational policies from year to year, and
increased participation of farmers in co-management of the systems.
However, in practice, existing water allocations and their future evolutions are difficult to
anticipate for irrigation planners and managers, as the present systems of administrative or de
facto allocation are yet to evolve into river-basin allocation and right systems. Furthermore,
managers as well as river basin planners very rarely have accurate and operational information
on irrigation system efficiencies. While generally system achievements in terms of service
quality are over-estimated by management, system efficiencies are usually under-estimated, both
by managers and by agency-level planners.
In addition, while, thanks to recent international and national efforts in visioning and strategic
processes in the water sector, there is a general notion of the future landscape of agricultural
water management, in practice, these visions are not sufficiently detailed for planners and
managers to visualize the practical changes that would be required to meet future water-related
and agriculture-related challenges, the basis of which would be an analysis of services required
by farmers in the future. An exception is Malaysia, where strategic thinking processes have been
adopted for a relatively long time, and where DID has adopted specific performance targets and
goals both for rice and for water management performance and where system-level, institutional,
and farm-level changes are viewed holistically in a transformational modernization process.
Modernization proposals for the irrigation systems that were appraised, prior to the training
workshops, usually failed to establish a linkage between system-level objectives and proposals
and stated objectives for the introduction of improved or innovative irrigation technologies at
farm level, or between new performance objectives and proposed reform of the management and
institutional setup. Structured design, proportional water division, rotational supply, are not
compatible with new water saving technologies developed for rice, which require frequent or ondemand irrigation water delivery. Some designs and operation concepts which seem to allow
rice to reach its yield potential (Japan, Korea, Southern China - melon-on-the –vine design
concept (Plusquellec, 2002, Barker and Molle, 2005)), were not represented in the sample of
projects appraised in the regional training program; they are however the object of increased
interest from irrigation professionals. At the institutional level, the challenge is to develop new
frameworks that can manage the complexity of the hydrological cycle, the multiple roles of
irrigation systems and deliver irrigation and drainage service to farmers in a responsive,
accountable and efficient manner.
Financing all this would require considerable investments while rice prices are expected to
remain low in the medium term and present financing arrangements do not cover operation and
maintenance costs, let alone investments in upgrading of management capacity and
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infrastructure. However, increasing climate variability may increase the profitability of irrigation
systems by reducing the risk of crop failure. The investment strategies of the countries in the
region should have clear strategic objectives, whether production objectives concentrating on
areas with competitive advantage (Malaysia for instance has this strategy) and/or poverty
reduction and food security objectives targeting marginal systems.
In these circumstances, it is imperative that increased attention should be paid to the quality and
type of investment. At policy level, the challenge is to align and harmonize water and irrigation
policies with agricultural and environmental policies and integrate them into overall socioeconomic development policies.
Response Options
Water management response options need to explicitly address scale issues (farm, irrigation
system and basin level institutions, law, policy and supporting infrastructure). A system’s
approach is essential to determine water balance related objectives and water management
strategies to achieve them. These strategies and changes should aim at improving water control,
equity, reliability and flexibility of service to give farmers water management and crop choices.
Improvement strategies should be supported by strategic planning and management approaches
with a service orientation (Malano and van Hofwegen, 1999). Participatory planning and design
processes would assist in focusing management goals on farmers’ needs. This would require
increased decentralization of irrigation bureaucracy towards system managers and farmers’
representative institutions.
Previous irrigation modernization projects have been partly successful at best but better options
and strategies now exist. Major options include conjunctive use of surface and groundwater,
recirculation of drainage, buffer reservoirs at appropriate levels in the systems, improved design
of control structures, investment in drainage, operation and ordering procedures, piping of nearfarm delivery, and intensification of irrigation system management. Feasible and field-tested
options exist. The gap is in capacity building of the irrigation profession at large and a critical
action is the revision of design standards (Burt and Styles, 1998, Plusquellec, 2002, Facon,
2002, 2005).
The Regional Training Program has shown that, when irrigation planners and managers are
presented with these options which they were not aware of and when, furthermore, they work
together in developing proposals based on a detailed appraisal of the systems, they
enthusiastically embrace them: the irrigation modernization plans that trainees prepare at the
conclusion of the training workshops differ very significantly from their plans prior to the
workshop. These plans include new technical options (in particular, buffer storage is seen as a
powerful design feature), propose balanced investment in upgrading the capacity of management
and farmers and in infrastructure, in infrastructure, communication and mobility for operation
staff; planned investment in infrastructure focuses much more on control and measurement as a
priority. Plans also typically include as priorities changes in instructions to field staff for
operation of control structures, changes in internal organization, improved procedures for
ordering of deliveries, and an initial focus on restoring and improving water level control in the
upper levels of the systems as prerequisites for further improvements and investments in the
lower levels.
Information and control technology and software is now robust and available off-the-shelf and
costs are decreasing everyday. Their introduction through careful strategies would make an
important contribution. A priority often found in the proposals of the trainees is the remote
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monitoring of spills, drains, and flow-rates at major offtakes as a basis for the establishment of
feedback mechanisms, as well as for a better understanding of the water balance of the systems.
A business approach to institutions is key to the future sustainability of rice based irrigation
systems, in the sense that institutions should be tailored to deliver specific performance goals in
addition to governance and representation goals, and should generally improve service
orientation and accountability, move towards decentralized management, and reflect the
diversity of stakeholders and water uses. Models of farmers’ organizations may need to change
towards professionalized institutions that can provide new ranges of delivery and other services
and reduce transaction costs for farmers, as labor costs are increasing and labor and management
shortages are to be further expected. Option for overhauling public management institutions
include financial autonomy, incorporation, professionalization, public-private partnerships,
privatization and transfer to farmers’ organizations. New promising models are emerging in
China and other countries.
New financial instruments are required to cover not only O&M but also upgrading of
management and infrastructure assets at all layers of agricultural water management, from farm,
to users organizations, to system-level irrigation-service providers and the river basin. Public
investment support will still be needed to assist the transformation of systems and institutions in
their transition from present condition towards more agile and performing systems. The
observation is that this strategic investment may not be more expensive that previous
infrastructure rehabilitation or canal lining programs.
Further work is needed by international and national research on interactions between design
standards, operation strategies, service level and water pricing. Volumetric delivery/pricing at
the tertiary level is an achievable medium-term objective for gated systems provided that they
are modernized (Vietnam, Thailand for instance). Systems based on proportional flow division
may well limit options to flat-rate area-based or crop-based irrigation charges if users cannot
have control over water deliveries and pre-empt long-term goals of volumetric water pricing.
Policies and investments in the future need to be rice-aware rather than rice-centric (FAO
Regional Strategic Framework, 2005). Aligning water and irrigation strategies and policies with
agricultural and environmental policies and overall socio-economic development policies can be
facilitated through the dissemination of strategic planning and management and more inclusive
policy development approaches (ESCAP, 2004).
Conclusions
General conclusion
The challenges faced by irrigation planners, managers and farmers of Asia are numerous and
complex. Uncertainties abound but the uncertainty itself is a positive piece of information
available for planners and managers to consider in the decisions they have to take today to face
the challenges of tomorrow. Irrigation systems and their management have to evolve towards
flexibility to adapt on a continuous basis to face increasing variability in water supply, climate
and markets.
The main lesson from the FAO Regional Modernization Training Program is a paradox: this
challenge is both under-estimated and over-estimated:
-

Under-estimated because there has been in the recent past excessive reliance in
policy reform, institutional reform, improved control technology, improved
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-

management, economic incentives and instruments or on-farm water management as
measures which would single-handedly delivery improved performance or service.
The detailed appraisal of the irrigation systems which were investigated through the
Regional Training Program indicates that a complex and articulated mix of changes
in all these fields would be in fact required;
Underestimated also because the actual performance of the systems, particularly in
terms of service delivery, is frequently over-estimated.5
Over-estimated because there exists a considerable potential for significantly
improving system performance and service with the adoption of simple and low-cost
measures, provided that an increased focus on all details of operation, management
and design is adopted, and that planners and managers are aware of better options
that are now available, through training and capacity buidling.

This does not mean that far-ranging and comprehensive reform or substantial investment will
not be needed. This means that it is possible to initiate a process of transformational change with
immediate benefits to farmers, in terms of service, and managers, in terms of ease of operation,
that will allow the necessary reform agenda and investment programs to be more strategically
focused, achievable in a realistic step-wise approach, more easily implemented, acceptable to the
various stakeholders and able to adapt to rapidly changing circumstances.
The Rapid Appraisal Procedure and benchmarking
It has been argued (Cornish, 2005) that the RAP cannot be considered as performance
benchmarking on the ground that it focuses on planning investment in modernization of water
control infrastructure, requires well-trained and experienced engineers, does not lend itself to
regular application on a large number of schemes and does not use comparison, over time and
between schemes, as the basis for identifying performance gaps and planning improvements.
In reality, the RAP uses comparison over time and between schemes as explained above,
assesses all processes of management and operation as well as hardware, can be and is applied
over a large number of schemes (Thailand, Vietnam, Malaysia). It can therefore be a useful and
critical component of a national benchmarking program aiming at improvement of sectoral
performance if used at the inception of the program, when systems managers develop their
strategic plans or system upgrading plans, or to evaluate the impact of improvement projects, as
is the case in Malaysia.
The RAP does require well-trained and experienced engineers. Any significant improvement in
the sector’s performance in Asia will require well-trained and experienced planners, designers,
managers and operators. For this reason, FAO and national irrigation agencies such as the Royal
Irrigation Department of Thailand, the Department of Irrigation and Drainage of Malaysia and,
in the near future, the Department of Irrigation and Command Area Development of Andhra
Pradesh, introduce the RAP within a training program where trainees appraise their own systems
with the support of a team of expert appraisers and trainers from the central office. The
experience from the FAO Regional Training Programme is that this support from a core team of
expert appraisers and trainers, who are also external to the system, is essential for quality control
of the Rapid Appraisal Procedure.

5

The RAP appraises the level of service as perceived or declared by the systems managers (stated service) and the
actual level of service as observed in the field investigations (actual service). The ratio of (actual/stated) service
indicators is called a “chaos” indicator. A chaos indicator significantly lower than 1 denotes a management structure
with poor interest in and knowledge of its performance.
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Furthermore, it has been affirmed that the benchmarking process will only be applied where
managers “embrace the goal of pursuing best management practices within a service oriented
management system” and that this implies a focus on the quality and cost-effectiveness of
service delivery (Malano, 2004). This is the most original feature and central message of the
Rapid Appraisal Procedure. In addition, by appraising service quality at all levels of system
management and concentrating on service interfaces between the different levels, the RAP
facilitates taking into account the objectives and concerns of the operators at all levels, from the
upper level managers, to the Water Users Associations which may exist in the system, to the
farmers who receive service from them.
In the RAP, the focus on control infrastructure (and how it is operated) is viewed in the
perspective of service delivery, control, operating rules, and management responsiveness. The
appraisal of the numerous systems under the Regional Training Programme confirms that poor
selection and operation of the systems’ control structures play a decisive role in system service
performance. Decisions on control structures (their maintenance, their operation, their
replacement) are therefore critical management decisions, as are more generally decisions on
investment in infrastructure upgrade. Poor decisions on infrastructure or sterile investment
programme that will not yield desired performance or service improvements are simply poor
management decisions.
In this respect, the RAP, which focuses on quality of control with and interactions between
control structures, and on actual operation of these structures, is a useful and critical addition to
asset management methods which focus on asset serviceability6. The notion of serviceability is
deemed to be important as “the serviceability of an asset (that is, its ability to perform its
function) is often assumed to be directly related to its condition. But this can be a misleading
assumption. In practice, assets very often continue to perform their function quite satisfactorily
even though their condition is significantly deteriorated. On the other hand there are frequent
instances when an asset which is generally in excellent condition is rendered unserviceable by a
very minor fault. It is the serviceability therefore which dictates the urgency of the work needed
to restore the asset to its fully functional state” (IIS-ODA, 1995). Asset surveys assessing the
condition and serviceability of structures are therefore focused on the asset’s condition and
needs for repairs or maintenance. However, an asset, such as an offtake, or a measurement
device, can be brand new and perform poorly because of poor design (a Rominj gate for instance
or a measuring flume which is too wide) and any decision that does not lead to the replacement
with a different design (Rominj gate) or modification (measuring flume) of the asset will be a
poor asset management decision, or of poor operation, and changes in instructions to the
operators will not lead to an improved serviceability of the asset.
Future development of the tool will focus on developing additional indicators to better address
drainage and water disposal services, as well as the multiple roles provided by the irrigation
systems.
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Appendix 1
Rapid Appraisal Procedure External Performance Indicators
Item Description

Units

Stated Efficiencies
Stated conveyance efficiency of imported canal water (accounts for seepage and spills and tail
end flows)

%

Weighted field irrigation efficiency from stated efficiencies

%

Areas
Physical area of irrigated cropland in the command area (not including multiple cropping)

Ha

Irrigated crop area in the command area, including multiple cropping

Ha

Cropping intensity in the command area including double cropping

none

External sources of water for the command area
Surface irrigation water inflow from outside the command area (gross at diversion and entry
points)
Gross precipitation in the irrigated fields in the command area

MCM
MCM

Effective precipitation to irrigated fields (not including salinity removal)

MCM

Net aquifer withdrawl due to irrigation in the command area

MCM

Total external water supply for the project - including gross ppt. and net aquifer withdrawal, but
excluding internal recirculation

MCM

Total external irrigation supply for the project

MCM

"Internal" Water Sources
Internal surface water recirculation by farmer or project in command area

MCM

Gross groundwater pumped by farmers within command area

MCM

Groundwater pumped by Project Authorities and applied to the command area

MCM

Gross total annual volume of project authority irrigation supply.

MCM

Total groundwater pumped and dedicated to the command area

MCM

Groundwater pumped by Project Authorities and applied to the command area, minus net
groundwater withdrawal (this is to avoid double counting. Also, all of net is applied to this term,
although some might be applied to farmers)

MCM

Estimated total gross internal surface water + groundwater

MCM

Irrigation water delivered to users
Internal authority water sources are stated to have a conveyance efficiency of:

%

Delivery of external surface irrigation water to users - using stated conveyance efficiency

MCM

All other irrigation water to users (surface recirculation plus all well pumping, with stated
conveyance efficiencies, using 100% for farmer pumping and farmer surface diversions)

MCM

Total irrigation water deliveries to users (external surface irrigation water + internal diversions
and pumping water sources), reduced for conveyance efficiencies

MCM

Total irrigation water (internal plus external) - just for intermed. Value

MCM

Overall conveyance efficiency of project authority delivered water

%

Net Field Irrigation requirements
ET of irrigated fields in the command area

MCM
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ET of irrigation water in the command area (ET - effective precipitation)

MCM

Irrigation water needed for salinity control (net)

MCM

Irrigation water needed for special practices

MCM

Total NET irrigation water requirements (ET - eff ppt + salt control + special practices)

MCM

Other Key Values
Flow rate capacity of main canal(s) at diversion point(s)

cms

Actual peak flow rate of the main canal(s) at diversion point(s) this year
Peak NET irrigation requirement for field, including any special requirements
Peak GROSS irrigation requirement, including all inefficiencies
ANNUAL or One-Time External INDICATORS for the Command Area
Peak liters/sec/ha of surface irrigation inflows to canal(s) this year

cms
cms
cms

RWS Relative water supply for the irrigated part of the command area
(Total external
water supply)/(Field ET during growing seasons + water for salt control - Effective precipitation)

LPS/Ha
none

Annual Command Area Irrigation Efficiency
[100 x (Crop ET + Leaching needs Effective ppt)/(Surface irrigation diversions + Net groundwater)]

%

Field Irrigation Efficiency (computed) =
Delivered to Users] x 100

%

[Crop ET-Effective ppt + LR water]/[Total Water

RGCC - Relative Gross Canal Capacity - (Peak Monthly Net Irrigation Requirement)/(Main
Canal Capacity)

none

RACF - Relative Actual Canal Flow - (Peak Monthly Net Irrigation Requirement)/(Peak Main
Canal Flow Rate)

none

Gross annual tonnage of agricultural production by crop type
Total annual value of agricultural production

m Tons
$ US
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Appendix 2
Rapid Appraisal Procedure Internal Process Indicators
Indicator
Label
I-1

Primary Indicator and Sub-Indicator Name
SERVICE and SOCIAL ORDER
Actual Water Delivery Service to Individual Ownership Units (e.g., field or farm)

I-1A
I-1B
I-1C
I-1D

Measurement of volumes
Flexibility
Reliability
Apparent equity

I-2

Stated Water Delivery Service to Individual Ownership Units (e.g., field or farm)

I-3

Actual Water Delivery Service at the most downstream point in the system operated
by a paid employee

I-2A to I-2B Same sub-indicators as for I-1

I-3A
I-3B
I-3C
I-3D
I-3E

I-4

Number of fields downstream of this point
Measurement of volumes
Flexibility
Reliability
Apparent equity

Stated Water Delivery Service at the most downstream point operated by a paid
employee
I-4A to I-4E Same sub-indicators as for I-3

I-5
I-5A
I-5B
I-5C
I-5D

I-6

Actual Water Delivery Service by the Main Canals to the Second Level Canals
Flexibility
Reliability
Equity
Control of flow rates to the submain as stated

Stated Water Delivery Service by the Main Canals to the Second Level Canals
I-6A to I-6D Same sub-indicators as for I-5

I-7
I-7A
I-7B
I-7C

Social "Order" in the Canal System operated by paid employees
Degree to which deliveries are NOT taken when not allowed, or at flow rates greater than allowed
Noticeable non-existence of unauthorized turnouts from canals.
Lack of vandalism of structures.

MAIN CANAL
I-8

Cross regulator hardware (Main Canal)

I-8A

Ease of cross regulator operation under the current target operation

I-8B

Level of maintenance of the cross regulators.

I-8C
I-8D

Lack of water level fluctuation
Travel time of a flow rate change throughout this canal level

I-9
I-9A
I-9B
I-9C

I-l0
I-10A
I-10B
I-10C
I-10D

I-11
I-11A

Turnouts from the Main Canal
Ease of turnout operation under the current target operation.
Level of maintenance
Flow rate capacities

Regulating Reservoirs in the Main Canal
Suitability of the number of location(s)
Effectiveness of operation
Suitability of the storage/buffer capacities
Maintenance

Communications for the Main Canal
Frequency of communications with the next higher level
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I-11B
I-11C
I-11D
I-11E
I-11F

I-12
I-12A
I-12B
I-12C
I-12D

Frequency of communications by operators or supervisors with their customers
Dependability of voice communications by phone or radio.
Frequency of visits by upper level supervisors to the field.
Existence and frequency of remote monitoring (either automatic or manual) at key spill points, including the
end of the canal
Availability of roads along the canal

General Conditions for the Main Canal
General level of maintenance of the canal floor and canal banks
General lack of undesired seepage (note: if deliberate conjunctive use is practiced, some seepage may be
desired).
Availability of proper equipment and staff to adequately maintain this canal
Travel time from the maintenance yard to the most distant point along this canal (for crews and maintenance
equipment)

I-13

Operation of the Main Canal

I-13A

How frequently does the headworks respond to realistic real time feedback from the operators/observers of this
canal level

I-13B
I-13C

Existence and effectiveness of water ordering/delivery procedures to match actual demands
Clarity and correctness of instructions to operators.

I-13D

How frequently is the whole length of this canal checked for problems and reported to the office?

I-14 to I-19

SECOND LEVEL CANALS

Same indicators as for main canal

THIRD LEVEL CANALS
I-20 to I-25

Same indicators as for main and second-level canals

BUDGETS, EMPLOYEES, WUAS
I-26

Budgets

I-26B

What percentage of the total project (including WUA) Operation and Maintenance (O&M) is collected as inkind services, and/or water fees from water users?
Adequacy of the actual dollars and in-kind services that is available (from all sources) to sustain adequate
Operation and Maintenance (O&M) with the present mode of operation.

I-26C

Adequacy of spending on modernization of the water delivery operation/structures (as contrasted to
rehabilitation or regular operation)

I-26A

I-27

I-27A
I-27B
I-27C
I-27D
I-27E
I-27F

I-28

Employees

Frequency and adequacy of training of operators and middle managers (not secretaries and drivers).
Availability of written performance rules
Power of employees to make decisions
Ability of the project to dismiss employees with cause.
Rewards for ememplary service
Relative salary of an operator compared to a day laborer

Water User Associations

I-28A

Percentage of all project users who have a functional, formal unit that participates in water distribution

I-28B
I-28C
I-28D
I-28E

Actual ability of the strong Water User Associations to influence real-time water deliveries to the WUA.
Ability of the WUA to rely on effective outside help for enforcement of its rules
Legal basis for the WUAs
Financial strength of WUAS

I-29
I-30
I-31

Mobility and Size of Operations Staff, based on the ratio of operating staff to the number of
turnouts.
Computers for billing and record management: The extent to which computers are used for
billing and record management
Computers for canal control: The extent to which computers (either central or on-site) are
used for canal control

SPECIAL INDICATORS THAT DO NOT HAVE A 0-4 RATING SCALE
I-35

Turnout density: Number of water users downstream of employee-operated turnouts

I-36
I-37

Turnouts/Operator: (Number of turnouts operated by paid employees)/(Paid Employees)
Main Canal Chaos: (Actual/Stated) Overall Service by the Main Canal
Second Level Chaos: (Actual/Stated) Overall Service at the most downstream point operated
by a paid employee
Field Level Chaos: (Actual/Stated) Overall Service to the Individual Ownership Units

I-38
I-39
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Appendix 3
Example of Rapid Appraisal Procedure Service Indicator
No.

Primary
Indicator

I-1

Actual water
delivery
service to
individual
ownership
units (e.g.,
field or farm)

I-1A

I-1B

I-1C

I-1D

SubIndicator

Ranking Criteria

Wt

Measurement
of volumes to
the individual
units (0-4)

4 – Excellent measurement and control devices, properly operated and
recorded.
3 – Reasonable measurement and control devices, average operation.
2 – Useful but poor measurement of volumes and flow rates.
1 – Reasonable measurement of flow rates, but not of volumes.
0 – No measurement of volumes or flows.

1

Flexibility to
the individual
units (0-4)

4 – Unlimited frequency, rate, and duration, but arranged by users within a
few days.
3 – Fixed frequency, rate, or duration, but arranged.
2 – Dictated rotation, but it approximately matches the crop needs.
1 – Rotation deliveries, but on a somewhat uncertain schedule.
0 – No established rules.

2

Reliability to
the individual
units (0-4)

4 – Water always arrives with the frequency, rate, and duration promised.
Volume is known.
3 – Very reliable in rate and duration, but occasionally there are a few days
of delay. Volume is known.
2 – Water arrives about when it is needed and in the correct amounts.
Volume is unknown.
1 – Volume is unknown, and deliveries are fairly unreliable, but less than
50% of the time.
0 – Unreliable frequency, rate, duration, more than 50% of the time, and
volume delivered is unknown.

4

4 – All fields throughout the project and within tertiary units receive the
same type of water delivery service.
3 – Areas of the project receive the same amounts of water, but within an
area the service is somewhat inequitable.
2 – Areas of the project receive somewhat different amounts
(unintentionally), but within an area it is equitable.
1 – There are medium inequities both between areas and within areas.
0 – There are differences of more than 50% throughout the project on a
fairly widespread basis.

4

Apparent
equity to
individual
units (0-4)
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