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Preface

Irrigated agriculture contributes about 40 percent of the global food production. This comes mainly from
about 260 million hectares of irrigated lands, of which about two thirds are formal irrigation schemes. Many
formal irrigation schemes are performing inefficiently for a number of reasons, among which the poor
performance of irrigation institutions is one. It is this realisation that prompted the World Bank to initiate,
among others, action on “Reforming Irrigation Institutions”. The objective of this initiative is “to improve the
performance of irrigation management in projects by increasing the efficiency, transparency and accountability
of the organisations in charge of providing irrigation services and increase the participation of users and the
private sector”.
One of the elements of reforming irrigation institutions is benchmarking irrigation and drainage projects with
special reference to the performance of organisations in charge of providing irrigation services. Benchmarking
may be defined as the identification and application of organisation specific best practices with the goal of
improving competitiveness, performance and efficiency. It is a continuous process that involves (a) internal
assessment of the organisation, (b) comparing it with the best practices of more successful similar businesses
in the market, (c) determining performance gap between current practice and best practice, and (d) selecting
best practices, tailoring them to fit the organisation and implementing them. The cycle of improvement continues.
Benchmarking does not substitute other diagnostic and appraisal analyses, but rather complements them.
Upon the request of the World Bank to the Consultative Group of the International Programme for Technology
and Research in Irrigation and Drainage (IPTRID) in December 1999, a research study to develop guidelines
for benchmarking in the irrigation and drainage sector was launched by IPTRID. The study was carried out
as a joint initiative of the IPTRID partner institutions, namely, World Bank (WB), Food and Agriculture
Organization of the United Nations (FAO), International Water Management Institute (IWMI) and the
International Commission on Irrigation and Drainage (ICID) and coordinated by the IPTRID Secretariat.
Two International Consultants, Professor Hector Malano, University of Melbourne, Australia and Dr. Martin
Burton, Director, ITAD-Water, United Kingdom, were engaged by IPTRID to develop these guidelines in
consultation with the IPTRID partner institutions and the Secretariat. The process began in early 2000 and
since then a number of formal and informal meetings, consultations and discussions have been held.
These guidelines are neither perfect nor final. Rather they represent the beginning of a long and exciting
process of benchmarking in the irrigation and drainage sector. Much will be learned during the coming
months and years when the guidelines will be put to practical test in the field. Revisions will have to be made
and perhaps “customised” versions of the guidelines will have to be prepared for application to irrigation and
drainage schemes, which operate under a broad range of conditions.
We sincerely hope that this publication fills a gap in the knowledge of irrigation management in general and
irrigation institution reform in particular. We look forward to receiving responses from those who apply these
guidelines to improve the performance of services to irrigation and drainage schemes.
Arumugam Kandiah
Programme Manager, IPTRID
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Introduction

ORIGINS

OF THE BENCHMARKING INITIATIVE IN THE

IRRIGATION AND DRAINAGE SECTOR

In a move to address constraints within the irrigation
and drainage sector the World Bank has initiated a
Programme of Institutional Reform in Irrigation and
Drainage. This programme has three main
components:
• Performance indicators and benchmarking
• Public and private partnerships
• Regulatory framework
As part of the performance indicators and
benchmarking component the World Bank has
requested assistance from IPTRID to initiate a joint
study to:
• identify simple, but effective and universally
applicable performance indicators for
benchmarking
• formulate and field test a benchmarking
methodology for the irrigation and drainage
sector.
It is envisaged that the set of indicators should
not be too data intensive (as this discourages
widespread and regular application of the
methodology), nor require special field surveys. A
methodology is required which uses data that are
routinely collected during normal management,
operation and maintenance processes. The selected
set of indicators should allow for comparative
analysis of performance between irrigation and
drainage schemes.
In August 2000 IPTRID convened a 2-day
workshop in Rome with the aim to:
• review experiences on performance indicators
and prospects for benchmarking irrigation and
drainage projects
• recommend a work programme to identify
benchmarking indicators, develop a
benchmarking methodology and field test the
benchmarking methodology.
The workshop was attended by 18 professionals,
with representatives from the World Bank, IPTRID,
FAO, IWMI, ILRI, ICID, national governments,

universities, research establishments and
consultants.
This document is one of the outcomes of the
workshop. The authors have been requested to
produce a set of benchmarking guidelines which:
• introduce the concept of benchmarking
• outline the processes and procedures involved
in benchmarking
• detail the implementation plan and programme
derived from the workshop
• generate sufficient interest in the process that
partners from a variety of organisations in
different countries elect to participate in the
benchmarking programme.
What is benchmarking?
Benchmarking can be defined as:
“A systematic process for securing continual
improvement through comparison with relevant and
achievable internal or external norms and
standards”.
The overall aim of benchmarking is to improve
the performance of an organisation as measured
against its mission and objectives. Benchmarking
implies comparison – either internally with previous
performance and desired future targets, or externally
against similar organisations, or organisations
performing similar functions. Benchmarking is a
management tool already in use in both the public
and private sector organisations.
Benchmarking is about change, moving from one
position to a better position. It is important that:
• those responsible within the organisation for the
benchmarking programme have the authority to
bring about change;
• the change process is fully integrated within the
organisation’s management processes and
procedures.
Irrigation and drainage are essentially services
to irrigated agriculture – providing and removing
water to suit the crops’ needs. Thus in the irrigation
and drainage sector we are interested in improving
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the level of service provision to water users, thereby
enabling them to maintain or increase levels of
agricultural production.
In approaching benchmarking for the irrigation
and drainage sector there are three characteristics
that need to be borne in mind:
• irrigation and drainage service providers operate
in a natural monopoly environment
• irrigation and drainage entails complex and
interacting physical, social, economic, political,
technical and environmental processes
• performance of irrigation and drainage schemes
is site specific.

Introduction

• Increasing interest by the wider community in
productive and efficient water resource use and
the protection of aquatic environments
• Increasing need for accountability to both
government and water users in respect of water
resource use and price paid for water
Different drivers will apply in different situations,
it is important at the outset of a benchmarking
programme to identify the key drivers that are
forcing change within the irrigation and drainage
sector.
What should be benchmarked?

Why is benchmarking needed?
Benchmarking originated in the corporate business
sector as a means for companies to gauge, and
subsequently improve, their performance relative to
key competitors. By studying key competitors’
outputs, and the processes used to achieve those
outputs, many organisations have been able to adopt
best management practices and enhance their own
performance. In some cases organisations have done
so well that they have, in turn, become the
organisation that others use as a benchmark.
There are many reasons why organisations may
be interested in the benchmarking activity. The
private sector is primarily driven by a desire to
improve return on investment or return to
shareholders; in the public sector the aim is to
improve the level of service provision. In the
irrigation and drainage sector service providers are
responding to a variety of “drivers”, including:
• Increasing competition for water, both within the
irrigated agriculture sector, and from other
sectors
• Increasing demand on the irrigation sector to
produce more food for growing populations.
Coupled with the pressure on available water
resources, this results in the “more crop per drop”
initiative promoted by international agencies
such as the International Water Management
Institute (IWMI) and the Food and Agriculture
Organisation (FAO) of the United Nations
• Growing pressure to effect cost savings whilst
increasing the productivity and efficiency of
resource use
• Turnover and privatisation of irrigation and
drainage schemes to water users, leading to more
transparent and accountable (to users)
management practices

The scope of the benchmarking activity is
determined by the objectives and scale pursued in
finding “best management practices”. In any system,
such as an irrigation network, there are:
• inputs
• processes
• outputs, and
• impacts
Figure 1 outlines these domains, where the
irrigation and drainage domain provides a service
to the irrigated agriculture domain, leading to
agricultural production.
In measuring performance we are interested in
the efficiency with which we convert inputs to
outputs, and the potential impacts that (a) the use of
these inputs (resources) might have and (b) that the
outputs might have on the wider environment. We
are also interested in the efficiency with which the
processes convert inputs to outputs.
There are a variety of irrigation domains (or
systems) in which we are interested. The three that
are of primary interest are:
• Service delivery: This domain includes two areas
of service provision: (a) the adequacy with which
the organization manages the operation of the
irrigation delivery system to satisfy the water
required by users (system operation), and (b) the
efficiency with which the organization uses
resources to provide this service (financial
performance).
• Productive efficiency: Measures the efficiency
with which irrigated agriculture uses water
resources in the production of crops and fibre.
• Environmental performance: Measures the
impacts of irrigated agriculture on land and water
resources.
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Figure 1: Possible benchmarking domains linked
to irrigated agriculture
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number of separate entities (such as Irrigation
Agencies and Water Users Associations).
In all cases the benchmarking exercise will be
initiated within the organisation and may be
executed in the main by personnel within the
organisation. In some cases management consultants
may be called in to provide specialist expertise, or
an independent, impartial agency might be
commissioned to carry out much of the work.
What are the benefits of benchmarking?

An additional factor, which needs to be
considered, is the boundaries of the domains that
are being benchmarked. The boundaries relate to
the physical boundaries and to the depth or detail
the indicators are considered. In general, to
benchmark the physical boundary there will be a
hydraulically independent system.
Who does the benchmarking?
Benchmarking can be carried out by a variety of
organisations, including:
• private companies
• government organisations
• regulatory/supervisory organisations
• management consultants
• independent agencies.
A private company will benchmark its
performance against other key competitors, a
government agency might benchmark different units
within its organisation, such as hospitals. A
regulatory/supervisory authority (such as a
government regulatory body) would use
benchmarking to evaluate the performance of a

Benchmarking is an important management tool for
organisations that aim to implement a service
oriented management to their operation.
The benefits of benchmarking to an organisation,
if the process is followed correctly, are an
improvement in its level of performance. The
performance improvement is visible in the outputs
of the organisation (such as the level of service
provided to water users), and in the organisation’s
internal processes.
Benchmarking the activities and processes of
irrigation and drainage organisations can provide
valuable insight on how well the organisation is
performing in all areas of service delivery and
resource utilisation; and also become an important
element of the organisation’s accountability to its
shareholders.
In the wider context of irrigation and drainage
the benefits are in more productive and efficient use
of resources – land, water, labour, finance and
agricultural inputs – leading to more productive and
sustainable irrigated agriculture and improved
livelihoods and well-being of the rural population.
In many instances such improvements will have a
direct impact on poverty alleviation.
There are a range of beneficiaries to the
benchmarking process:
• Water users
• Service providers
• Government regulatory bodies
• Donors and funding agencies
Water users who are paying for irrigation water
(and associated management, operation and
maintenance costs) will be interested in ensuring
that best management practices are adopted in order
to minimise costs and optimise level of service
provision.
Service providers, whether they be for water,
extension advice, inputs, or marketing will be
interested to benchmark their performance in order
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to improve level of service, minimise costs and
maximise benefits.
Government regulatory bodies can benchmark
different irrigation service providers against best
practices, either regionally, nationally or
internationally, to drive improvements in
performance.
Donors and funding agencies see benchmarking
as a means to improve standards of performance in
the irrigation and drainage sector, thus making better
use of investment and contributing to the fight to
eradicate poverty and enhance livelihoods. Donors
could use benchmarking as a rational basis for
funding interventions in particular schemes.
What extra tasks and costs does benchmarking
involve?
The initial costs, in terms of time and resources,
associated with benchmarking need not be high.
They relate mainly to the process of data collection,
processing and analysis. If sufficient data are not
collected then processes and procedures need to be
established to collect, process and analyse the
required data. If the appropriate skills to identify
the necessary data, processes and procedures are not
available within an organisation personnel skilled
in benchmarking may need to be employed or
external assistance may be required.
There may also be costs arising as a consequence
of expenditure required to implement the findings
of the benchmarking analysis, such as purchase of
new equipment, employment of additional staff, etc.
Likewise cost savings may be identified, such as
contracting out work previously done in-house.
An additional cost that needs to be taken into
account in the benchmarking process is the time and
effort required by senior management to gain
acceptance within the organisation of the need for
improvement and change, and agreement on the
actions required to achieve such change. Often the
success of the benchmarking activities hinges on
this.

Introduction

What is the relationship between benchmarking
and performance assessment?
Benchmarking and performance assessment are
related but different in several ways. Benchmarking
is essentially an externally focused activity. In
benchmarking the specific aim is to identify key
competitors/comparable organisations, and find best
management practices for that organisation. These
then become standards and/or norms against which
to assess an organisation’s own performance.
Performance indicators are specifically identified to
enable the comparison, and to monitor progress
towards closing the identified performance gap.
Central to the benchmarking process is that the
organisation:
• Wants to understand how it is performing relative
to other organisations, or to established standards
and norms; and, crucially
• Is willing and able to implement change within
the organisation to effect change and bring about
improvement in performance.
Performance assessment across an organisation
covers a wider range of performance indicators that
are required for day-to-day management. Some of
these performance indicators will relate to the
internal processes of the organisation and may not
be suitable for use in comparisons with other
organisations, though they may be invaluable for
diagnostic analysis during the benchmarking process
to find the cause of particular levels of performance.
In particular, performance assessment is internally
focused with no reference to the performance of
external organisations.

Guidelines for benchmarking performance in the irrigation and drainage sector
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Benchmarking processes and procedures

BENCHMARKING

The planning phase of the benchmarking process,
like that of many other processes, is one that will
determine to a large extent the success of the
benchmarking activity. The extent and specifications
of data needed for benchmarking is defined at this
stage. Consistency in the definition of the
performance indicators used for benchmarking is
of critical importance to ensure that all the data
collected are comparable.
To facilitate integration and action following the
analysis phase it is important to involve key players
in the benchmarking process at the outset. This
reduces the resistance to change and makes use of
the expertise at a variety of levels within the
organisation to facilitate change.

PROCESS

The stages of the benchmarking process are shown
in Figure 2 and discussed in more detail below.
Sections of these stages are illustrated by reference
to a recent benchmarking study carried out in
Australia (ANCID, 2000).
Stage 1: Identification and planning
Identification and planning is an important starting
point for benchmarking:
• the purpose, drivers and desired outputs of the
benchmarking process
• the “customers” – both within and outside the
organisation
• what areas of the organisation’s activities are to
be benchmarked
• against whom or what is performance to be
benchmarked
• indicators of performance
• what data is required and how it will be collected

Stage 2: Data collection
The core of any benchmarking exercise is data
collection. In order to enable comparison between
irrigation and drainage schemes data used for
benchmarking needs to be consistent and

Figure 2: Stages of the benchmarking process
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comparable. This is a crucial aspect that requires
adequate provisions during the identification and
planning phase of the programme.
There are three types of data collection:
i. data collected for day-to-day management,
operation and maintenance of the irrigation and
drainage systems
ii. data collected for benchmarking and comparison
with other systems.
iii. data collected as part of the diagnostic process
within the benchmarking exercise to identify
causes of performance.
This section is primarily concerned with the data
collection for the benchmarking activity. However,
it must be recognised that data collected for the dayto-day operation of the system play a critical role in
achieving high performance of service delivery and
in helping to interpret the outcomes of the
benchmarking comparison.
A key issue within the irrigation and drainage
sector, as mentioned in Part I, is the uniqueness of
each irrigation and drainage scheme. There are
many variables which influence the performance of
irrigation and drainage schemes, making
comparative performance difficult. This is one of
the major challenges to any benchmarking activity
in this sector. To be able to group similar types of
systems for benchmarking purposes it is necessary
to collect background descriptive data on each
scheme. This information includes information such
as the location, climate, water source, type of crops
grown, irrigated area, average farm size, irrigation
method, type of management, type of drainage.
Further details of the data requirements describing
the irrigation and drainage schemes are provided in
Table 1.
Most irrigation and drainage organisations
around the world are collecting data on various
aspects of their operations. Each organisation,
however, is collecting information for its own
internal management processes, and though there
may be some overlap between different
organisations it is unlikely that there is sufficient
data being collected to undertake a benchmarking
comparison between organisations. The extent,
maturity and accuracy of the data collected also vary
widely between organisations.
To enable organisations with different levels of
data available to participate in the benchmarking
initiative a range of benchmarking indicators is
proposed. The proposed set of indicators requires
a minimal data collection effort that will enable the
organisation to benchmark a wide section of their
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management processes against other organisations.
It is envisaged that organisations will be able to
incorporate a variable number of indicators
depending on their current availability of
performance data. Those with more advanced
information systems may be able to undertake the
benchmarking activity incorporating most or all of
these indicators. In fact this list of indicators must
be viewed by the benchmarking partners as a
continuum of measures in the design of their
benchmarking plan. This plan often evolves
progressively with time allowing partners to
incorporate new indicators that they may consider
relevant to their operation.
CATEGORIZATION OF SCHEMES
A distinctive feature of irrigation and drainage
schemes is their site or region specified nature. In
order to allow comparisons between irrigation and
drainage schemes they need to be categorised into
similar types. There are a variety of ways this can
be done.
Following are the categorization headings that
will be used for benchmarking:
• type of control (fixed proportional division,
manual control, automatic control);
• type of management (government agency,
private agency, farmer managed);
• method of allocation and distribution (supply,
arranged-demand, demand);
• climate (humid, arid);
• predominate crop type (rice, non-rice,
subsistence/cash cropping);
• water availability (abundant, scarce);
• water source (surface water, groundwater);
• socio-economic setting (gross domestic product,
degree of industrialization, developing /
developed nation);
• size (large, small);
• location (Asia, Africa, Americas).
In order to group the schemes being
benchmarked, background data are required as listed
in Table 1. This table contains several system
descriptors, which must be entered in the
corresponding worksheet. Figure 3 shows the
spreadsheet proforma for data entry.

Guidelines for benchmarking performance in the irrigation and drainage sector
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Table 1: System descriptors
Code

Descriptor

Location
D1
Country
D2
Continent
D3
Scheme name
D4
Latitude
D5
Longitude
Climate and soils
D6
Climate (select one option)

D7
D8
D9
D10

Average annual rainfall (mm)
Average annual reference crop potential
evapotranspiration, Etc (mm)
Peak daily reference crop potential
evapotranspiration, Etc (mm/day)
Predominant soil type(s) and percentage of total area
of each type (select one option)

Possible options

•
•
•
•

Arid
Semi-arid
Humid
Humid tropics

•
•
•
•
•

Clay
Clay loam
Loam
Silty clay loam
Sand

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Government agency
Private company
Joint government/local organization/private
Water Users Association/Federation of WUAs
Irrigation and drainage service
Water resources management
Reservoir management
Flood control
Domestic water supply
Fisheries
Other
Tax on irrigated area
Charge on crop type and area
Charge on volume of water delivered charge per
irrigation
Government
Private

•
•
•
•
•
•
•
•
•
•

Cash crop
Subsistence cropping
Mixed cash/subsistence
Government marketing board
Private traders
Local market
Regional/national market
Government controlled prices
Local market prices
International prices

Institutional
Year first operational
D11
D12

Type of management (Select one option)

D13

Agency functions (Select one option)

D14

Type of revenue collection (Select one option)

D15

Land ownership (select one option)

Socio-economic
D16
(National) Gross Domestic Product (GDP)
D17
Farming system (select one option)

D18

Marketing (Select one option)

D19

Pricing (Select one option)

Water source and availability
D20
Water source (select one option)

D21

Water availability (Select one option)

D22

Number and duration of irrigation season(s)

• Storage on river
• Groundwater
• Run-of-the river
• Conjunctive use of surface and groundwater
• Abundant
• Sufficient
• Water scarcity
Number of seasons
Number of months per season:
• Season 1:
• Season 2:
• Season 3:
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Code
Descriptor
Size
D23
Commanded (irrigation) area (ha)
D24
Total number of water users supplied
D25
Average farm size (ha)
D26
Average annual irrigated area (ha)
D27
Average annual cropping intensity (%)
Infrastructure – Irrigation
D28
Method of water abstraction (Select one option)

D29

Water delivery infrastructure (length and %)

D30

Type and location of water control equipment (Select
one option)

D31

Discharge measurement facilities location and type
(Select one option)

Infrastructure – Drainage
D32
Area service by surface drains (ha)
D33
Type of surface drain (Select one option)
D34

Length of surface drain (km)

D35
Area serviced by sub-surface drainage (ha)
D36
Number of groundwater level measurement sites
Water allocation and distribution
D37
Type of water distribution (Select one option)

D38

Frequency of irrigation scheduling at main canal level
(Select one option)

D39

Predominant on-farm irrigation practice (Select one
option)

Cropping
D40

Main crops each season with percentages of total
command area

Possible options

· Pumped diversion
· Gravity diversion
· Groundwater
· Open channel
· Pipelines
· Lined
· Unlined
Type:
· None
· Fixed proportional division
· Gated - manual operation
· Gated - automatic local control
· Gated – automatic central control
Location:
· Control structure at main intake only
· Control structures at primary and secondary level
· Control structures at primary, secondary and tertiary
level.
Location:
· None
· Primary canal level
· Secondary canal level
· Tertiary canal level
· Field level
Type:
· Flow meter
· Fixed weir or flume
· Calibrated sections
· Calibrated gates

·
·
·
·
·
·

Constructed
Natural
Natural
Constructed
Open
Closed

·
·
·
·
·
·
·
·
·
·
·
·
·

On-demand
Arranged-demand
Supply orientated
Daily
Weekly
Twice monthly
Monthly
Seasonally
None
Surface – furrow, basin, border, flood, furrow-in-basin;
Overhead – raingun, lateral move, centre pivot
Drip/trickle
Sub-surface

·
·
·
·
·

Crop 1:
Crop 2:
Crop 3:
Crop 4:
Crop 5:
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Data collection and analysis

DATA

REQUIREMENTS

The performance framework adopted for the
benchmarking programme discussed in Introduction
includes the following three domains:

• Service delivery
o
o

system operation
financial performance

• Productive efficiency
• Environmental performance
Whilst the quality of irrigation service is
important and often critical in determining the
productivity of agriculture, there are a number of
other key agricultural processes, inputs and services
that contribute to the final product. Thus the
performance indicators that are proposed for use in
the benchmarking exercise are linked to these three
domains, and their inputs, processes, outputs and
impacts.
There are many performance indicators that
might be used in this context; however for this
benchmarking exercise only key performance
indicators will be used. These are indicators that,
like the share price of a company on the stock
exchange, give a usable indication of performance.
The key proposed indicators are presented in
Table 2. Formulation details for each benchmarking
indicator are provided in Appendix A1.
DATA

CAPTURE

To ensure consistency in the comparison of results,
organizations joining the benchmarking programme
will need to collect the data required for the
calculation of the benchmarking indicators
according to the specifications and protocols
provided in Appendix A2.
Partner organizations will carry out the primary
data processing to convert raw data into the format
required for input into the benchmarking
spreadsheet. This task must be carried out according
to the instruction provided.

The spreadsheet workbook provided to
benchmarking partners consists of six worksheets
containing data in the following categories:
• Summary of benchmarking indicators
• System descriptors
• Irrigation service delivery
• Financial performance
• Productive efficiency
• Environmental performance
Indicator values in the summary worksheet are
calculated automatically after the basic data are
entered into the appropriate worksheet without user
intervention.
Appendix A2 provides for each indicator the
definition, measurement specification, processing
needs and an example of the data entry spreadsheet.
Two types of indicators can be considered
according to the type of data required:
a. Indicators based on primary data
b. Indicators based on secondary data
Some indicators are based on primary data that
the organization must collect either as a normal part
of its operation or for the specific purpose of
benchmarking. Variables such as inflow volumes,
revenues collected from water users, and total
operation expenditure fall into this category.
Some other indicators rely on the use of
secondary data for their calculation. For example,
the calculation of evapotranspiration (Etc) relies on
climatic data for the location of the irrigation scheme
that must be provided in the format specified by the
methodology for calculating Etc. This type of data
may be collected either by the partner organization
itself or an external organization. Wherever data are
procured from an external organization special
attention must be paid to the data processing
methodology. This is particularly important when
data auditing is necessary to trace possible
calculation errors.

12

Data collection and analysis

Table 2: List of proposed key performance indicators
Domain
Service delivery
performance

Financial

Productive
efficiency

Environmental
performance

Performance indicator

Data required

Total annual volume of irrigation water
delivery (m3/year)
Annual irrigation water delivery per unit
command area (m3/ha)

Total daily measured water inflow to the irrigation system
Total command area service by the irrigation system

Annual irrigation water delivery per unit
irrigated area (m3/ha)

Total daily measured water inflow to the irrigation system
Total annual irrigated crop area

Main system water delivery efficiency

Total daily measured water delivery to water users
Total daily measured water inflow to the irrigation system

Annual relative water supply

Total daily measured water inflow to the irrigation system
Total daily measured rainfall over irrigated area
Total daily/periodic volume of crop water demand, including percolation
losses for rice crops

Annual relative irrigation supply

Total daily measured water inflow to the irrigation system
Total daily/periodic volume of irrigation water demand (crop water demand
less excluding effective rainfall), including percolation losses for rice crops

Water delivery capacity

Current main canal capacity
Peak month irrigation water demand

Security of entitlement supply

System water entitlement
10 years minimum water availability flow pattern

Cost recovery ratio

Total revenues collected from water users
Total management, operation and maintenance (MOM) cost

Maintenance cost to revenue ratio

Total maintenance expenditure
Total revenue collected from water users

Total MOM cost per unit area (US$/ha)

Total management, operation and maintenance expenditure
Total command area serviced by the system

Total cost per person employed on water
delivery (US$/person)

Total cost of MOM personnel
Total number of MOM personnel employed

Revenue collection performance

Total revenues collected from water users
Total service revenue due

Staffing numbers per unit area (persons/ha)

Total number of MOM personnel employed
Total command area serviced by system

Average revenue per cubic metre of irrigation
water supplied (US$/m3)

Total revenues collected from water users
Total daily measured water delivery to water users
Total tonnage produced under each crop

Total gross annual agricultural production
(tonnes)
Total annual value of agricultural production
(US$)

Total daily measured water delivery to water users

Total annual tonnage of each crop
Crop market price

Output per unit serviced area (US$/ha)

Total annual tonnage of each crop
Crop market price
Total command area serviced by system

Output per unit irrigated area (US$/ha)

Total annual tonnage of each crop
Crop market price
Total annual irrigated crop area

Output per unit irrigation supply (US$/m3)

Total annual tonnage of each crop
Crop market price
Total daily measured water inflow to the irrigation system

Output per unit water consumed (US$/m3)

Total annual tonnage of each crop
Crop market price
Total volume of water consumed by the crops (ETc)

Water quality: Salinity (mmhos/cm)

Electrical conductivity of periodically collected irrigation water samples
Total daily measured water inflow to the irrigation system
Electrical conductivity of periodically collected drainage water samples
Total daily measured drainage water outflow from the irrigation system

Water quality: Biological (mg/litre)

Biological load of periodically collected irrigation water samples
Total daily measured water inflow to the irrigation system
Biological load of periodically collected drainage water samples
Total daily measured drainage water outflow from the irrigation system

Water quality: Chemical (mg/litre)

Chemical load of periodically collected irrigation water samples
Total daily measured water inflow to the irrigation system
Chemical load of periodically collected drainage water samples
Total daily measured drainage water outflow from the irrigation system

Average depth to watertable (m)

Periodic depth measurement to watertable

Change in watertable depth over time (m)

Periodic depth measurement to watertable over 5 year period

Salt balance (tonnes)

Periodic measurement of salt content of irrigation water
Periodic measurement of salt content of drainage water

Guidelines for benchmarking performance in the irrigation and drainage sector
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Figure 4: Example of comparative plot of irrigation water delivery
Water delivered per unit area
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DATA UNITS

Partner internal analysis

In order that the data can be compared across
different irrigation systems the data should be
presented in the units specified in the data protocol
sheets in Appendix A2. Data may be collected and
processed locally in different units, but should be
converted into the required units before being
entered into the database.
Where currency conversions have been made
into United States dollars (US$) the rate and date
should be provided in a footnote. If different rates
and dates are used for individual calculations the
rate and date for each should be shown.

In some cases the partner organization may wish to
pursue the data analysis further by using statistical
methods to analyse internal trends. This type of
analysis may be especially useful in trying to explain
causative factors of low performance. This might
be the case, for example, with data on Delivery
Performance Ratios (DPR) taken at tertiary off take
points throughout the irrigation network, where the
weekly average DPR values might be statistically
analysed to obtain seasonal trends or variability
(coefficient of variation). Whilst this analysis can
be of considerable (internal) value to the partner
organization, it is not required for establishing a
comparative analysis with other organizations.

DATA PROCESSING AND ANALYSIS
Partner benchmarking analysis

COMPARATIVE

Much of the data analysis involves compiling ratios
of the data collected to produce the value of the
required performance indicator. This task will be
performed by the spreadsheet template provided.
Partner organizations will be responsible for
processing the raw data collected in conformance
with the protocols outlined in Appendix A2. It is
recognized that past data collected by partner
organizations may have been collected in a variety
of formats that may not necessarily comply with
these specifications. In such cases, IPTRID will
provide specialized assistance to ensure that data
are processed in a comparable manner.

The essence of the benchmarking process is to
provide organizations with the ability to compare
their performance in relation to similar organizations
or similar processes. The comparative analysis will
consist primarily of ranking performance levels for
individual indicators both numerically and
graphically. Table 3 and Figures 4, 5, 6, and 7
provide an example of comparative analysis carried
out by the Australian benchmarking programme. A
similar type of analysis will be carried out in this
programme.

ANALYSIS

12 000

4 000

5 110

15 415

Eton

Logan

Lower Mary River

Mareeba-Dimbulah

Sunlands

Lower Murray

Golden Heigths

Central Irrig. (SA)

900

0

738

11 000

8 170

13 084

St George

Warrill

27 450

9 000

South Burdekin

Prosperine

0

19 054

Emerald

Pioneer Valley

7 021

Dawson

0

23 980

Burdekin River

Condamine

55 579

Bundaberg

0

Boyne River

212 000

West Corurgan

0

480 000

Murrumbidgee

Barker-Barambah

796 764

18 334

Jemalong

Murray Irrigation

97 000

ha

Irrigable
area

Coleambally

Scheme
name

794

0

723

11 000

8 170

17 289

13 428

11 250

0

22 140

6 190

3 996

15 000

23 509

7 529

11 500

47 846

59 200

3 265

8 650

21 000

180 000

0

14 940

68 694

Area
irrigated
1998/99
ha

6 700

6 029

87 000

60 697

67 432

12 111

119 044

20 337

37 711

168 760

40 089

430 002

144 352

84 372

949 935

1 045 658

62 795

445 673

Irrigation
deliveries
1997/98
ML

8 255

56 000

6 531

94 553

4 986

98 987

32 964

1 039

1 047

72 531

1 928

4 072

1 789

79 263

14 622

58 354

375 233

91 605

6 412

9 285

66 178

823 229

1 167 755

42 423

457 000

Irrigation
deliveries
1998/99
ML

100

100

100

99.1

100

91.8

41

100

100

67.1

92.8

100

43.8

98.6

100

100

87.4

100

63.6

100

87.5

79.7

79.5

70.9

81.2

Main system
water delivery
efficiency
%

918

0

816

5 797

503

1 654

1 505

1 229

6 189

4 004

207

449

802

3 663

153

433

10 104

6 550

130

199

1 926

28 225

19 125

1 522

6 530

5

9

4

23

5

20

6

2

4

26

3

4

11

20

11

6

41

37

4

3

9

243

124

7

46

1.2

n/a

1.5

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

4

n/a

n/a

n/a

4

n/a

3.6

3.3

3.3

1.1

0.93

1.4

1.52

1.54

2.38

1.17

1.23

1.37

1.23

75

21

58

40

3

5

24

43

51

32

8

290

75

28

26

5

82

63

24

29

52

7

0

0

18

22

32

0

9

1

30

133

24

277

45

23

42

14

73

5

24

28

8

89.42

51.22

120.55

14.96

288.95

459.41

38.5

283.71

97.47

719.67

25.05

88.98

14.34

21.24

64.4

22.77

62.14

24.23

32.3

14.5

29.14

1.040

0.000

0.903

0.860

0.061

0.573

0.245

0.009

0.000

0.328

0.031

0.102

0.012

0.337

0.194

0.507

0.784

0.155

0.196

0.107

0.315

0.457

0.000

0.284

0.665

Gross Total number Average
Cost Operating Maintenance Total cost of Average depth
water
delivered to
cost/ cost/ Revenue
revenues
of MOM
depth to recovery
supply
users
Revenue
%
1998/99
personnel water-table
ratio
A$/ML
m
%
000 A$
No.
m

Table 3: Selection of data collected and analysed in Australian benchmarking exercise (ANCID, 2000)

1.16

0.00

1.13

0.53

0.06

0.10

0.11

0.11

0.00

0.18

0.03

0.11

0.05

0.16

0.02

0.04

0.21

0.11

0.04

0.02

0.09

0.16

0.00

0.10

0.10

Gross
revenue per
unit area
A$/ha
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81 410

8 058

128 268

First Mildura
G-MW Murray
Valley

2 804

1 834

55 000

3 366

10 672

3 100

2 000

13 000

G-MW Woorinen

Bacchus Marsh

Macalister

Werribee

Sunraysia

Wimmera-Mallee

Carnarvon

Ord River

Note: A$1 = US$0.55 (2000 prices)

112 000

1 902

G-MW Tresco

South West (WA)

1 616

173 366

G-MW Torrumbarry

G-MW Nyah

109 018

186 481

9 780

13 000

950

0

10672

3 010

37 387

1 300

0

884

1 035

130 152

66 730

119 592

172 131

117 066

54 140

82 460

1 226

G-MW Rochester
G-MW PyramidBoort

G-MW Shepparton
G-MW Cent.
Goulburn

6 667

5 967

Winnaleah

1 373

3 800

Southeast (Tas)

2 000

Area
irrigated
1998/99
ha

4 000

ha

Irrigable
area

Cressy-Longford

Scheme
name

81 176

180 000

2450

19 584

102 410

11 212

133 000

4 520

6 522

4 946

6 196

479 173

277 672

263 233

472 618

211 352

342 612

51 077

4 844

2 490

6 182

Irrigation
deliveries
1997/98
ML

83 098

210 000

1 400

17 183

85 278

9 009

138 150

2 688

6 489

5 431

6 755

551 619

230 555

225 007

410 623

174 904

374 519

54 307

3 485

2 280

3 821

Irrigation
deliveries
1998/99
ML

71.5

75

88.9

54.2

81.2

82.7

62.3

68.8

69

94.3

91.1

72.9

81.3

87.8

69.6

66.5

69.5

81

100

100

100

4 072

1 600

2 829

15 123

11 382

1 370

5 525

501

540

403

508

11 418

4 716

4 930

10 830

4 994

8 736

4 586

236

422

207

27

18

16

7

60

7

31

3

3

2

6

81

32

39

65

31

46

27

2

2

3

n/a

4

n/a

2

3.1

n/a

n/a

n/a

1.5

1.5

n/a

1.5

1.9

2.5

2.3

3.4

3.1

n/a

n/a

n/a

n/a

1.31

0.88

1.44

1.48

1.11

1.29

1.26

1.19

0.8

1.08

1.07

0.96

1.25

1.2

2.56

0.28

0.53

25

43

62

14

27

14

19

18

17

27

37

20

28

22

19

20

18

20

239

283

135

19

42

0

16

19

15

19

18

45

25

18

18

27

20

27

30

19

15

17

50

54

32.41

5.48

630.63

110.7

91.49

156.9

37.96

218.01

84.3

67.02

59.22

19.22

25.64

27.6

29.07

31.03

18.61

67.17

173.6

616.23

102.07

0.850

1.615

0.147

0.000

0.799

0.299

0.370

0.207

0.000

0.614

0.653

0.424

0.211

0.337

0.343

0.323

0.460

0.815

0.284

0.166

0.191

Main system
Gross Total number Average
Cost Operating Maintenance Total cost of Average depth
water delivery revenues
of MOM
depth to recovery
cost/ cost/ Revenue
water
delivered to
efficiency
1998/99
personnel water-table
ratio
Revenue
%
supply
users
%
000 A$
No.
m
%
A$/ML
m

0.42

0.12

2.98

0.00

1.07

0.46

0.15

0.39

0.00

0.46

0.49

0.09

0.04

0.07

0.09

0.09

0.11

0.69

0.19

0.31

0.10

Gross
revenue per
unit area
A$/ha
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Figure 5: Example of comparative plot of water delivery efficiencies
:DWHUGHOLYHU\HIILFLHQF\
G
H
U
H
Y
LO
H
G

H
J
D
W
Q
H
F
U
H
3

120
100
80
60
40
20
0
V
K
U
H
V
U
Q
U
LQ
Q
D
H
$
K
D
H
D
H
H
N
H
W
W
E

J
J
7
H
LY
V
:
LY
LQ

R
LJ
P
G

H
LG
5
U

/
G
H
D
5
U
W

K
L
E
W
R
U
H
V
X
\
F
V
R
D
P
+
P
Q
D
U
R
H
%
D
X
Q
%
D
\
H
U

U
K
H
R
5
:
K
:
0
U
U
\
W

G
W
%

O
X
H
X
:
X
:
K
U
3
R
N
R
R
W
H
0
U
0
0
*
X
6
:
6
Z


D
R
R
%
*
*
0
6
/

*

Figure 6: Example of comparative plot of gross revenue per unit irrigated
area
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Figure 7: Example of comparative plot of cost recovery ratios
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DATA HANDLING FRAMEWORK

CENTRAL

There will be two levels of data handling within
the benchmarking programme, which will involve
the partner organization itself or a National Focal
Unit (NFU) at the country level and the Central
Database and Processing Unit (CDPU). Basic data
will be collected and processed by the partner
organization or the NFU before it is entered into
the benchmarking database according to the
protocols provided in Appendix A2.
The relation between partner organizations or
NFU and the CDPU is depicted in Figure 7. This
structure is designed to maximize the flexibility of
data collection and the ability to share data between
the partner organizations. It is envisaged that data
sharing through the CDPU will subsequently
encourage “one-to-one” exchange of data and
information between the partner organizations. The
CDPU will host a Website that will be jointly
maintained by IPTRID and IWMI.
Partner organizations will have two options to
capture data either:
a. directly into the tailor-made benchmarking
template via the Internet, or
b. into a tailor-made benchmarking template
provided on a computer disk.

Data and information exchange

Once the data have been entered on the disk the
disk can be uploaded directly via the Internet or
posted to the CDPU and will become part of the
IPTRID central benchmarking database.
The CDPU will have two functions:
a. warehousing benchmarking databases from
partner organizations to enable data sharing; and,
b. host software and carry out comparative
performance analysis.
At least in the initial stages of the programme,
the CDPU will periodically be required to produce
printed reports, which will be made available to
those benchmarking partners, which may not have
access to Internet facilities.

PROCESSING

The main aim of the benchmarking programme
is to enable the partner organizations to access data
and information that has been collected and
presented in a comparative format. The CDPU will
enable the partner organizations to access individual
databases submitted by other partner organizations
and present comparative analyses carried out from
the partners’ spreadsheets. A proposed map of the
Central Benchmarking Website is shown in Table 4.
Partner organisations will be able to carry out
analysis and comparison using various criteria
provided by the system descriptors.
Table 4: Proposed website map for Central
Database and Processing Unit (CDPU)
Item

Description

Start-up kit

Replica of start-up kit provided to
partners on diskette available on
Website.

Partners data
spreadsheet

Individual spreadsheets submitted by
partners’ organizations by e-mail or
posted diskette.

Benchmarking
analysis

The collected data will be tabulated
(Table 3) and analysed to produce
information such as that presented in
Figures 3, 4, 5 and 6. In these cases
the data have been processed and
ranked in ascending order. Each
irrigation scheme can then see where
it is placed relative to other schemes.
The use of graphs facilitates the
understanding of the data. To aid in
interpreting these data the data listed
in Table 1 will be made available to all
partner organizations.

Publications
and documents

Listing of documents and reports
prepared
in
relation
to
the
benchmarking programme including
benchmarking
concept
paper,
guidelines
and
other
relevant
publications.

Discussion
forum

Space available for partners wanting
to
post
questions
and
share
information. Functionality must allow
other partner organizations or CDPU
to answer queries and participate in
discussion.
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Figure 8: Data collection and transmittal framework

PO2
PO1

PO3

CDPU
IPTRID

PO6

PO4
PO5

Flow of benchmarking data and information between partners and CDPU
Flow of information between partners

PO = Partner organization

ROLES AND RESPONSIBILITIES FOR IMPLEMENTATION
The implementation of the benchmarking
programme will rely on the establishment of a loose
network of partner organizations centrally
coordinated by the IPTRID Programme and assisted
by the World Bank, IWMI and ICID.
IPTRID will have overall responsibility for
coordinating and providing support to the
benchmarking partner agencies. It will coordinate
and assist the development and implementation of
data collection by the benchmarking partners and
exchange protocols to ensure transportability of
results between partners. IPTRID in collaboration
with IWMI will also be responsible for establishing
and maintaining the Central Database and
Processing Unit whose responsibilities have been
outlined above. Where necessary, IPTRID will
provide benchmarking partners with specialized
assistance for implementation of the programme.
The World Bank will provide overall support for
the programme through IPTRID and direct
assistance to country agencies when appropriate.
IWMI will develop and manage the database on
behalf of IPTRID, building on their previous

experience with comparative performance
assessment of irrigation and drainage systems.
The ICID will provide general support for
programme dissemination and advocacy, support to
partner organizations and dissemination through a
Task Force formed by members of the Working
Group on Development and Management of
Irrigation Systems, the Working Group on Irrigation
and Drainage Performance as well as national
committees involved in this programme. In cases
where the partner organization requires assistance
with communication, exchange and transmittal of
data with the CDPU national committees members
may be able to assist with this task. ICID National
Committee members can also play an important role
facilitating the exchange of information and data
directly between partner organizations.
Periodic reviews of the programme will be
required to ensure that the programme remains
flexible and relevant to the benchmarking partners.
New performance indicators may need to be added
in the future to ensure that emerging issues in
irrigation and drainage are reflected in the
programme.

Guidelines for benchmarking performance in the irrigation and drainage sector

SELECTION OF BENCHMARKING PARTNERS
In principle the decision to join the benchmarking
initiative must be taken by the partner organizations
themselves. However, benchmarking is a tool of
management to improve the performance of service
delivery, productivity of agriculture and
environmental performance; and as such, certain
criteria must be met in order to gain benefits from
this activity.
Whilst the criteria for selection of partners in
the benchmarking initiative must be flexible, it is
desirable in the initial stages of the programme to
minimize the spread of physical and managerial
characteristics of the participating irrigation
schemes. Relevant criteria for the selection of
partners are considered to be:
Institutional and managerial criteria:

• A government organization, or an organization,
which has full authority and control over the
management, operation and maintenance of the
irrigation and/or drainage system(s).
• Organizations that aim to adopt serviceorientated management and improve the quality
of water delivery and/or drainage service to
water users.

19

• Clearly identified drivers pushing the need for
change and performance enhancement within the
water resources or irrigation and drainage
sector(s).
• Identified key personnel within the organization
with the authority and drive to introduce and
implement the benchmarking process.
• Irrigation systems where water supplies are
planned, scheduled and monitored.
Physical criteria

• Gravity open channel distribution system
consisting of at least main and secondary canals
supplying water to individual users or users
groups.
• Control structures at primary and secondary
canal level.
• Discharge measurement facilities at key locations
(either through measuring structures or calibrated
sections).
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Appendix A1
Performance indicators

SERVICE

DELIVERY PERFORMANCE

(a) System operation
Indicator
Total annual volume
of irrigation water
delivery (MCM)

Total annual volume
of irrigation supply
(MCM)
Total annual volume
of water supply
(MCM)

Annual irrigation
water supply per unit
command area
(m3/ha)

Definition
Total volume of water delivered to water users
over the irrigation/agriculture1 year. Water
users in this context describe the recipients of
irrigation service, these may include single
irrigators or groups or irrigators organized into
water user groups.
Total annual volume of water diverted or
pumped for irrigation (not including diversion of
internal drainage)
Total volume of surface diversions into the
scheme and net groundwater abstraction for
irrigation, plus total rainfall, excluding any
recirculating internal drainage within the
scheme.

Total annual volume of irrigation supply
Total command area of the system

Annual irrigation
water supply per unit
irrigated area
(m3/ha)

Total annual volume of irrigation supply
Total annual irrigated crop area

Data specifications
Measured at the interface between the irrigation
agency and water users.

Measured at the diversion point in case of gravity
diversions or at the pump delivery of groundwater
or river pumps.
Surface diversions are measured at the diversion
point and groundwater abstractions are measured
at the pump delivery of groundwater or river
pumps.
Total annual volume of irrigation supply:
Total annual volume of water diverted or pumped
for irrigation (not including diversion of internal
drainage).
Total command area of the system:
The command area is the nominal or design area
provided with irrigation infrastructure.
Total annual volume of irrigation supply:
Total annual volume of water diverted or pumped
for irrigation (not including diversion of internal
drainage).
Total annual irrigated crop area:
The total irrigated area during the year.
Total annual volume of irrigation water delivery:

Main system water
delivery efficiency
Total annual volume of irrigation water delivery
Total annual volume of irrigation water supply

Total volume of water delivered to water users
over the year. Water users in this context describe
the recipients of irrigation service, these may
include single irrigators or groups or irrigators
organized into water user groups.
Total annual volume of irrigation supply:
Total annual volume of water diverted or pumped
for irrigation (not including diversion of internal
drainage).
Total annual volume of water supply:

Annual relative
water supply
Total annual volume of water supply
Total annual volume of crop water demand

Total volume of surface diversions into the scheme
and net groundwater abstraction for irrigation, plus
total rainfall, excluding any recirculating internal
drainage water within the scheme.
Total annual volume of crop water demand:
Total annual volume of water used by the crop to
meet evapotranspiration demand. For rice,
percolation losses must be included.

1

Agriculture year is defined as a 12-month period that begins at the start of a cropping season. If more than one cropping season per
year is practiced in the system, the beginning of year should be as closely aligned as possible to the beginning of the financial year.
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Indicator
Annual relative
irrigation supply

Definition

Data specifications
Total annual volume of irrigation supply:

Total annual volume of irrigation supply
Total annual volume of crop irrigation demand

Total annual volume of water diverted or pumped
for irrigation (not including diversion of internal
drainage).
Total annual volume of crop irrigation demand:
Total annual volume of irrigation water required by
the crop less effective rainfall. For paddy rice,
percolation losses must be included.
Canal capacity to deliver water at system head:

Water delivery
capacity
Canal capacity to deliver water at system head
Peak irrigation water consumptive demand

Submergence of
drainage outlet

Number of days with submerged outlet

Security of
entitlement supply

Irrigation water entitlement and probability of
meeting entitlement

Actual discharge capacity of main canal at
diversion point.
Peak irrigation water consumptive demand:
The peak crop irrigation water requirement for a
monthly period expressed as a flow rate at the
head of the irrigation system.
Number of days with submerged outlet:
Number of days in which the drainage system
does not have a free outlet.
System water entitlement:
The bulk volume or bulk discharge of water to
which the scheme is entitled per annum.
Security of supply:
The frequency with which the irrigation
organization is capable of supplying the
established system water entitlements
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(b) Financial indicators
Indicator
Cost recovery ratio

Definition

Gross revenue collected1
Total MOM cost

Maintenance cost
to revenue ratio

Maintenance cost
Gross revenue collected

Total MOM cost
per unit area
(US$/ha)

Total MOM cost
Total irrigated area serviced by the system

Data specifications
Gross revenue collected:
Total revenues collected from payment of
services by water users.
Total MOM cost:
Total management, operation and maintenance
cost of providing the irrigation and drainage
service excluding capital expenditure and
depreciation/renewals.
Maintenance cost:
Total expenditure on system maintenance
Gross revenue collected:
Total revenues collected from payment of
services by water users.
Total MOM cost:
Total management, operation and maintenance
cost of providing the irrigation and drainage
service excluding capital expenditure and
depreciation/renewals.
Total annual
system:

Total cost per
person employed
on water delivery
(US$/person)

Revenue
collection
performance

Staffing numbers
per unit area
(Persons/ha)

irrigated

The total actual irrigated area during the year.
Total cost of personal engaged in I&D service:
Total cost of personnel engaged in I&D service

Total cost of personnel employed in the
provision of the irrigation and drainage service.

Total number of personnel engaged in I&D service

Total number of personnel engaged in I&D
service:
Total number of personnel employed in the
provision of the irrigation and drainage service.
Gross revenue collected:.

Gross revenue collected

Total revenues collected from payment of
services by water users.

Gross revenue invoiced

Gross revenue invoiced:

Total number of personnel engaged in I&D service
Total annual irrigated area serviced by the system

Total revenue due for collection from water users
for provision of irrigation and drainage services.
Total number of personnel engaged in I&D
service:
Total number of personnel employed in the
provision of the irrigation and drainage service.
Total annual irrigated
system:

Average revenue
per cubic metre of
irrigation water
supplied (US$/m3)

area serviced by the

Total actual irrigated area during the year.
Gross revenue collected:
Gross revenue collected
Total annual volume of irrigation water delivery

Total MOM cost
per unit volume
supplied

area serviced by the

Total MOM cost
Total annual volume of irrigation water delivery

Total revenues collected from payment of
services by water users.
Total annual volume of irrigation water delivery:
Total volume of water delivered to water users
over the year or season. Water users in this
context describe the recipients of irrigation
service, these may include single irrigators or
groups or irrigators organized into water user
groups.
Total MOM cost: Total management, operation
and maintenance cost of providing the irrigation
and
drainage
service
excluding
capital
expenditure and depreciation/renewals.
Total annual volume of irrigation water delivery:
Total volume of water delivered to water users
over the year. Water users in this context
describe the recipients of irrigation service, these
may include single irrigators or groups or
irrigators organized into water user groups.

1

All financial quantities are aggregates for the entire financial year that applies in the system concerned.
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EFFICIENCY

Agricultural productivity and economics
Indicator
Definition
Total gross annual
Total annual tonnage of agricultural production by
agricultural
crop type.
production
(tonnes)
Total annual value of agricultural production
Total annual value
received by producers.
of agricultural
production (US$)
Output per unit
command area
(US$/ha)
Total annual value of agricultural production
Total command area of the system
Output per unit
irrigated area
(US$/ha)

Total annual value of agricultural production
Total annual irrigated area

Output per unit
irrigation delivery
(US$/m 3)

Total annual volume of irrigation water delivery

Total annual value of agricultural production
Total annual volume of irrigation supply

Output per unit
water supply
(US$/m 3)

Total annual value of agricultural production
Total annual volume of water supply

Output per unit
crop water
demand (US$/m3)

Total annual value of agricultural production:
Total annual value of agricultural production
received by producers.
Total command area of the system:
The command area is the nominal or design
area provided with irrigation infrastructure
Total annual irrigated area:
The total actual irrigated area during the year.
Total annual value of agricultural production:
Total annual value of agricultural production
received by producers.

Total annual value of agricultural production

Output per unit
irrigation supply
(US$/m 3)

Data specifications

Total annual value of agricultural production
Total annual volume of crop water demand

Total annual volume of irrigation water delivery:
Total volume of water delivered to water users
over the year. Water users in this context
describes the recipients of irrigation service, this
may include single irrigators or groups or
irrigators organised into water user groups.
Total annual value of agricultural production:.
Total annual value of agricultural production
received by producers.
Total annual volume of irrigation water inflow:
Total annual volume of water diverted or
pumped for irrigation (not including diversion of
internal drainage).
Total annual value of agricultural production:.
Total annual value of agricultural production
received by producers.
Total annual volume of water supply:
Total volume of surface diversions into the
scheme and net group water abstractions for
irrigation plus total rainfall excluding any
recirculating internal drainage water within the
scheme.
Total annual value of agricultural production:
Total annual value of agricultural production
received by producers.
Total annual volume of crop water demand
Total volume of water consumed by the crop to
meet evapotranspiration demand. For rice crops
this includes deep percolation losses.
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PERFORMANCE

Indicator

Definition

Water quality: Salinity
(dS/m).

Salinity (electrical conductivity) of the irrigation supply
and drainage water.

Water quality: Biological
(mg/litre)

Biological load of the irrigation supply and drainage
water expressed as Biochemical Oxygen Demand
(BOD)

Water quality: Chemical
(mg/litre).

Chemical load of the irrigation supply and drainage
water expressed as Chemical Oxygen Demand (COD).

Average depth to
watertable (m)

Average annual depth of watertable calculated from
watertable observations over the irrigation area.

Change in watertable
depth over time (m)

Change in watertable depth over the last five years.

Salt balance (tonnes)

Differences in the volume of incoming salt and outgoing
salt.

Data specifications

28
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Appendix A2
Protocols for data collection and processing

Data item No.1

Total annual volume of irrigation water delivery

Definition

Total volume of water delivered to water users over the year or season. Water users in this
context describe the recipients of irrigation service, these may include single irrigators or
groups or irrigators organized into water user groups.

Measurement
specifications

Location:
Measurement should occur at the point of interface between the irrigation provider and the
water user(s).
Frequency:
The magnitude and frequency of fluctuation in discharge will determine the desired
frequency of measurement. Discharge should be monitored at least twice daily to ensure
sufficient accuracy. The best accuracy can be obtained from continuous monitoring of
discharge by electronic monitoring devices.

Processing

Daily average discharges must be converted into daily delivery volume using the actual
delivery time. The total volume of water delivered is the aggregate result of daily volume of
supply.

Units

Expressed in cubic metres (m 3)

Data item No.2

Total annual volume of irrigation water inflow

Definition

Total annual volume of water diverted or pumped for irrigation (not including diversion of
internal drainage).

Measurement
specifications

Location:
Inflow will be measured at the diversion point in case of gravity diversions or at the pump
delivery of groundwater or river pumps. In situations where there are additional inflows
and/or diversions for any purpose other than irrigation, e.g. urban supply, industrial supply,
etc. a mass balance of the net inflow for irrigation must be carried out. Inflows from drainage
recovery must be deducted from the inflow amount whereas catchment inflows must be
included as irrigation diversions.
Frequency:
The magnitude and frequency of fluctuation in discharge will determine the desired
frequency of measurement. Discharge should normally be monitored at least twice daily to
ensure sufficient accuracy. The best accuracy can be obtained from continuous monitoring
of discharge by electronic monitoring devices.

Processing

Daily average discharges must be converted into daily delivery using the actual delivery
time.
The total volume of water delivered is the aggregate result of daily volume of supply
converted into daily volume.

Units

Expressed in cubic metres (m 3).
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Data item No.3

Total annual volume of water supply

Definition

Total volume of surface diversions into the scheme and net groundwater abstraction for
irrigation, plus total effective rainfall, excluding any recirculating internal drainage water within the
scheme.

Measurement

Location:

specifications

Inflow will be measured at the diversion point in case of gravity diversions or at the pump
delivery of groundwater or river pumps. In situations where there are additional inflows
and/or diversions for any purpose other than irrigation, e.g. urban supply, industrial supply,
etc. a mass balance of the net inflow for irrigation must be carried out. Inflows from drainage
recovery must be deducted from the inflow amount whereas catchment inflows must be
included as irrigation diversions. The use of the USDA-SCS model is recommended for the
calculation of effective rainfall.
Frequency:
The magnitude and frequency of fluctuation in discharge will determine the desired
frequency of measurement. Discharge should normally be monitored at least twice daily to
ensure sufficient accuracy. The best accuracy can be obtained from continuous monitoring
of discharge by electronic monitoring devices.

Processing

Daily average discharges must be converted into daily delivery using the actual delivery
time.
The total volume of water delivered is the aggregate result of daily volume of supply
converted into daily volume.
Effective rainfall should be calculated at least on a monthly basis using the USDA-SCS
methodology.

Units

Expressed in cubic metres (m 3).

Data item No.

Submergence of drainage outlet

Definition

Number of days in which the drainage system outlet is submerged

Measurement

Location:

specifications

The water level will be measured at the system outlet either in the channel or the collecting
sump. In either case the water level in the receiving channel or collecting sump should not
be hither than the invert level of the outlet pipe.
Frequency:
The water level will be monitored on a daily basis in the channel or collecting sump at the
drainage outlet. A minimum period of 6 to 12 hours is required for the outlet to be
considered submerged.

Processing

The total number of days with submerged outlet is the aggregate of days which meet the
submergence criteria.

Units

Expressed in number of days.

Data item No.5

Total command area of the system

Definition

The command area is the nominal or design area provided with irrigation infrastructure.

Measurement

This area is usually derived from the design drawings for the irrigation system. Over time
areas may go out of production due to a variety of factors, including construction of houses,
buildings, drainage channels, etc. Adjustments should be made to the command area to
allow for this reduction in irrigable area.

specifications
Processing

The command areas for each tertiary unit are measured and aggregated up for the whole
system.

Units

Expressed in hectares (ha).
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Data item No.6

Total annual irrigated crop area

Definition

The total irrigated area cropped during the year.

Measurement

This value is the aggregate result of the total area under cultivation or alternatively the total
area nominally commanded by the system multiplied by a cropping intensity factor to take
into account the actual intensity of land utilization during the year.

specifications
Processing

The area cultivated in each cropping season is the aggregate of the areas planted to each
individual crop. The annual irrigated area is the aggregate value of the each season’s
cropped area. These data are usually collected by the irrigation and drainage organization
for operation and accounting purpose and/or by other related agencies that compile
production statistics.

Units

Expressed in hectares (ha).

Example

For instance, if the area commanded by the irrigation system is 10,000 ha and the areas
cultivated during the year are: wet season 8,000 ha, and dry season 6,000 ha, the total area
irrigated by the system is 14,000 ha. The cropping intensity is 1.4.

Data item No.7

Total annual volume of crop water demand

Definition

Total annual volume of water used by the crop to meet evapotranspiration demand. For rice,
percolation losses must be included.

Measurement
specifications

Location:
Crop evapotranspiration will be calculated using the FAO CROPWAT model for the net area
planted to each crop in the irrigated command area.
Frequency:
The preferred Etc calculation period is daily. In situations where daily data are not available
the shortest possible interval is to be used. The calculation of Etc will include the entire
growing season from planting to harvest.

Processing

The total annual volume of water consumed by all crops grown in the system is the
weighted sum of the water consumed by individual crops as follows:

VEt c =

å Etc xA
i

i

crops

Where:
Vetc = Total volume of water consumed by crops (m 3)
Etci = Evapotranspiration from crop i, from planting to harvest (m 3)
Ai = Area planted to crop i.
For rice crops the average percolation rate will be multiplied by the crop area and growth
period to obtain the total percolation volume.
Units

Expressed in cubic metres (m 3)
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Data item No.8
Definition
Measurement
specifications
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Total annual volume of crop irrigation demand
Total annual volume of irrigation water required by the crop less effective rainfall. For paddy
rice, percolation losses must be included.
Location:
Crop evapotranspiration will be calculated using the FAO CROPWAT model for the net area
planted to each crop in the irrigated command area. Estimation of effective rainfall may prove
to be difficult in some circumstances. There are a variety of methods included in CROPWAT
for estimating effective rainfall (Dastane, 1974). The use of the USDA-SCS model is
recommended.
Frequency:
The preferred Etc calculation period is daily. In situations where daily data are not available
the shortest possible interval is to be used. The calculation of Etc will include the entire
growing season from planting to harvest.

Processing

The total annual volume of water consumed by all crops grown in the system is the weighted
sum of the water consumed by individual crops as follows:
VETNet = ? (Etci - Re)Ai
where:
VETNet = Total volume of water consumed by crops less effective rainfall (m3)
i = Crop type
Etci = Evapotranspiration from crop i from planting to harvest (m3)
Re = Effective rainfall over crop area from planting to harvest (m3)
Ai = Area planted to crop i. (ha)
For rice crops the average percolation rate will be multiplied by the crop area and growth
period to obtain the total percolation volume.

Units
Data item No.9
Definition
Measurement
specifications

Expressed in cubic metres (m3).
Canal capacity to deliver water at system head
Actual discharge capacity of main canal at diversion point.
Location:
Discharge capacity must be determined at the system head assuming canal freeboard
according to canal design specifications.
If not yet available, it can be determined using any accepted flow measuring technique
including: flow metering, measuring flumes and control sections.
Frequency
Needs to be determined annually at the start of the irrigation season.

Processing
Units

Expressed in cubic metres per second (m3/s))

Data item No.10

Peak irrigation water consumptive demand

Definition

The peak crop irrigation water requirement for a monthly period expressed as a flow rate at
the head of the irrigation system.

Measurement
specifications

Location:
The calculation is based on the maximum monthly crop water requirement in the system. The
field, distribution and main system conveyance efficiency must be used to index this value to
the head of the system. For paddy rice the peak requirement may occur during the land
preparation stage.
Frequency:
Calculated each season.

Processing

The maximum monthly crop water requirement should be available from the calculation of
crop water requirements for the entire system. The main system delivery efficiency must be
calculated according to the definition provided in Appendix A1.

Units

Expressed in cubic metres per second (m3/s).
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Data item No.11

System water entitlement

Definition

The bulk volume or bulk discharge of water to which the scheme is entitled per annum.

Measurement
specifications

The bulk water entitlement may be defined in terms of an average volume entitlement or
discharge entitlement or as a variable quantity related to the availability of water resources
each year. A volume entitlement is more common in regulated systems whereas a discharge
entitlement is more common in run-of-the-river systems. If a security level is attached to this
value, this must be entered in the security of supply cell in the data spreadsheet.

Units

Expressed in m3 (volume) or m3/s (discharge).

Data item No.12

Security of supply

Definition

The frequency with which the irrigation organization is capable of supplying the established system
water entitlements.

Measurement

Location:

specifications

Water entitlements will be specified at the delivery point. For individual water users this is the
total amount of water available to the farm or per unit area. For user groups this is the amount
of water available at the point where the user group becomes responsible for distribution of
water. In situations where only a bulk entitlement is defined at the system inlet, this can be
converted into user entitlement by using the appropriate main system water delivery
efficiency.
Frequency:
This entitlement is usually only specified once, but in some localities it is specified annually.

Processing

Two quantities are required to specify the security of supply: (a) The volume of water
entitlement and (b) the associated level of exceedence probability.

Units

Percentage of years that the water right can be guaranteed to be available.

Data item No.13

Gross revenue collected

Definition

Total revenues collected from payment of services by water users.

Measurement

This item includes all the revenues (cash and in-kind) received by the irrigation or drainage
service provider as payment for water supply and disposal, and other services using the
agency’s infrastructure. Where drainage charges are levied separately these must be
included in the calculation.

specifications

Processing

A single annual value is required for this item. Where services are charged on a different
basis, e.g. seasonal, bi-annually, etc. the partial figures must be aggregated annually
according to the financial calendar of the organization.
Payment made in kind must be converted into monetary terms, either using local market
prices for the in-kind commodity, or at rates stipulated in the service agreement.

Units

Expressed in United States dollars (US$). The exchange rate and date must be shown when
converting from the local currency.

Data item No.14

Total MOM cost

Definition

Total management, operation and maintenance cost of providing the irrigation and drainage
service excluding capital expenditure and depreciation/renewals.

Measurement

This item includes all costs involved in the provision of the irrigation and drainage service.
Typically these include:

specifications

o

Bulk water fee

o

Staff cost

o

Operation cost (e.g. electricity for operation of plant and equipment and water
supply)

o

Maintenance cost

o

Overheads (include administrative expenses, insurances, taxes, etc.)

Processing

A single annual value is required for this item. All costs items must be aggregated annually
according to the financial calendar of the organization.

Units

Expressed in United States dollars (US$). The exchange rate and date must be shown when
converting from the local currency.
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Data item No.15

Maintenance cost

Definition

Total expenditure on system maintenance

Measurement

This item includes all the costs associated with maintenance of the irrigation and drainage
infrastructure either carried out by the organization or by external contractors. It should not
include major repairs or rehabilitation work.

specifications
Processing

A single annual value is required for this item. All maintenance costs items must be
aggregated annually according to the financial calendar of the organization.

Units

Expressed in United States dollars (US$). The exchange rate and date must be shown when
converting from the local currency.

Data item No.16

Total cost of personnel engaged in I&D service

Definition

Total cost of personnel employed in the provision of the irrigation and drainage service.

Measurement

This item includes the cost of all personnel employed by the organization including
contractors and contract employees engaged in the administration, management and
operation.

specifications
Processing

A single annual value is required for this item. All personnel cost items
annually according to the financial calendar of the organization.

Units

Expressed in United States dollars (US$). The exchange rate and date must be shown when
converting from the local currency.

Data item No.17

Total number of personnel engaged in I&D service

Definition

Total number of personnel employed in the provision of the irrigation and drainage service.

Measurement

This item includes all personnel employed by the service provider including contractors and
contract employees engaged in the management, operation and maintenance. It must be
expressed in Equivalent Full Time (EFT) units.

specifications

must be aggregated

Processing

A single annual value is required for this item. All personnel must be aggregated annually
according to the financial calendar of the organization and expressed in EFT units.

Units

Expressed in Equivalent Full Time units. The time of part-time or seasonally employed
personnel should be converted to the equivalent full time employment based on the proportion
of full time worked.

Example

Full time weekly hours: 38 hours EFT = 1.0
Employee working 19 hrs part-time per week EFT = 0.5

Data item No.18

Gross revenue invoiced

Definition

Total revenue due for collection from water users for provision of irrigation and drainage
services.

Measurement

This item includes all fees levied (cash and in-kind) by the service provider in payment for
water supply and other services provided by the irrigation and drainage infrastructure. Where
drainage charges are levied separately these must be included in the calculation.

specifications
Processing

A single annual value is required for this item. Where services are charged on a different
basis, e.g. seasonal, bi-annually, etc. the partial figures must be aggregated annually
according to the financial calendar of the organization.
Payment to be made in kind must be converted into monetary terms, either using local
market prices for the in-kind commodity, or at rates stipulated in the service agreement.

Units

Expressed in United States dollars (US$). The exchange rate and date must be shown when
converting from the local currency.
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Data item No.19

Gross annual agricultural production

Definition

Total annual tonnage of agricultural production by crop type.

Measurement

Total tonnage of utilizable production obtained from each crop.
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Specifications
Processing

Records normally compiled by the irrigation and drainage organization or related agricultural
organizations are adequate for this purpose.

Units

Expressed in metric tonnes (t).

Data item No.20

Total annual value of agricultural production

Definition

Total annual value of agricultural production received by producers.

Measurement

The total value of agricultural production received by producers is determined at local
(domestic) market prices. For international comparison this value will be converted into a
common measure as described below.

specifications
Processing

The total gross value of production is calculated as follows:

æ
ö
GVP = ç
Ai Yi Pi ÷ MU
ç
÷
è crops
ø

å

Where:
Yi= yield of crop i,
Ai= Area planted to crop i,
Pi= local price of crop I,
MU = currency exchange rate (USUS$/unit local currency)
Units

Expressed in United States dollars (US$). The exchange rate and date must be shown when
converting from the local currency.

Data item No.21

.Water quality: Salinity

Definition

Salinity (electrical conductivity) of the irrigation supply and drainage water

Measurement
specifications

Location:
The salinity of irrigation inflow will be measured at the diversion point in the case of gravity
diversions or at the pump delivery of groundwater or river pumps. In situations where there
are additional inflows these should be monitored separately.
The salinity of drainage water will be measured at the point where drainage flows leave the
irrigation scheme or just before entering a receiving body of water, e.g. river, lake, etc.
Frequency:
The magnitude and frequency of fluctuation in discharge will determine the desired frequency
of measurement. Weekly or monthly readings are typically used.

Processing

A single value of the parameters is necessary each year. Weekly or monthly readings must be
converted into weighted average according to the volume of irrigation supply water or
drainage water occurring during the measuring period.

Units

Expressed in micro mhos per centimetre (mmhos/cm).
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Data item No.22

Water quality: Biological

Definition

Biological load of the irrigation supply and drainage water expressed as Biochemical Oxygen
Demand (BOD)

Measurement
specifications

Location:
The biological load of the irrigation inflow will be measured at the diversion point in the case of
gravity diversions or at the pump delivery of groundwater or river pumps. In situations where
there are additional inflows these should be monitored separately.
The biological load of drainage water will be measured at the point where drainage flows
leave the irrigation scheme or just before entering a receiving body of water, e.g. river, lake,
etc.
Frequency:
The magnitude and frequency of fluctuation in discharge will determine the desired frequency
of measurement. Weekly or monthly readings are typically used.

Processing

A single value of the parameters is necessary each year. Weekly or monthly readings must be
converted into weighted average according to the volume of supply water or drainage water
occurred during the measuring period.

Units

Expressed in milligrams per litre (mg/litre).

Data item No.23

Water quality: Chemical load

Definition

Chemical load of the irrigation supply and drainage water expressed as Chemical Oxygen
Demand (COD).

Measurement
specifications

Location:
The chemical load of the irrigation inflow will be measured at the diversion point in the case of
gravity diversions or at the pump delivery of groundwater or river pumps. In situations where
there are additional inflows these should be monitored separately.
The chemical load of drainage water will be measured at the point where drainage flows leave
the irrigation scheme or just before entering a receiving body of water, e.g. river, lake, etc.
Frequency:
The magnitude and frequency of fluctuation in discharge will determine the desired frequency
of measurement. Weekly or monthly readings are typically used.

Processing

A single value of the parameters is necessary each year. Weekly or monthly readings must be
converted into weighted average according to the volume of supply water or drainage water
occurred during the measuring period.

Units

Expressed in milligrams per litre (mg/litre).

Data item No.24

Average depth to watertable

Definition

Average annual depth of watertable calculated from watertable observations over the irrigation
area.

Measurement
specifications

Location:
Watertable depth must be monitored by a network of piezometers distributed over the
commanded area in sufficient density to enable the delineation of contour lines of watertable
depth. The installation of piezometers must follow the standard guidelines described in FAO
Irrigation and Drainage Paper No.38 Drainage Design Factors.
Frequency:
Watertable levels are typically monitored on a monthly basis.

Processing

Individual readings will be average over the 12-month period to produce a single value
required for this item.

Units

Expressed in metres (m).
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Data item No.25

Change in watertable depth over time

Definition

Change in watertable depth over the last five years.

Measurement

The calculation of this item is based on the measurement of depth to watertable.
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specifications
Processing

Change in watertable depth is calculated as the difference between watertable depth over a
five-year period.

Units

Expressed in metres (m).

Data item No.26

Salt balance

Definition

Differences in the volume of incoming salt and outgoing salt.

Measurement

Incoming salt: Total amount of salt entering the irrigation area through the water supply
system. The salinity of irrigation inflow will be measured at the diversion point in the case of
gravity diversions or at the pump delivery of groundwater or river pumps. In situations where
there are additional inflows these should be monitored separately.

specifications

Outgoing salt: The total amount of salt that leaves the irrigation area through the irrigation
supply and drainage system. The salinity of drainage water will be measured at the point
where drainage flows leave the irrigation scheme or just before entering a receiving body of
water, e.g. river, lake, etc. Additional salt outgoings may occur where irrigation water leaves
the system through outfalls or is diverted for other uses.
Processing

The annual incoming and outgoing amounts of salt will be the aggregate of the individual
readings collected for each individual period. This may vary in length according to water
quality practices although daily readings are preferred.

Units

Expressed in metric tonnes (t).
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INDICATORS

Indicator
Irrigation service delivery - System operation
Total annual volume of irrigation water delivery (m3/year)
Annual irrigation water delivery per unit command area (m3/ha)
Annual irrigation water delivery per unit irrigated area (m3/ha)
Annual main system water delivery efficiency
Annual relative water supply
Annual relative irrigation supply
Water delivery capacity
Security of entitlement supply

Irrigation service delivery - Financial indicators
Cost recovery ratio
Maintenance cost to revenue ratio
Total MOM cost per unit area ($/ha)
Total cost per person employed on water delivery ($/person)
Revenue collection performance
Staffing numbers per unit area (Persons/ha)
Average revenue per MCM of irrigation water supplied ($/m3)

Productive Efficiency
Gross annual agricultural production (tonnes)
Total annual value of agricultural output ($)
Output per unit serviced area ($/ha)
Output per unit irrigated area ($/ha)
Output per unit irrigation supply ($/m3)
Output per unit water consumed ($/m3)

Environmental Performance
Water quality: Salinity (irrigation water, mmhos/cm))
Water qulaity: Salinity (drainage water, mmhos/cm)
Water quality: Biological (irrigation water, mg/litre)
Water quality: Biological (drainage water, mg/litre)
Water quality: Chemical (irrigation water, mg/litre)
Water qulaity: Chemical (drainage water, mg/litre)
Average depth to watertable (m)
Change in watertable depth over time (m)
Salt balance (tonnes)
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IPTRID-BM-DataSheets.xls
mab 26.10.2000
Irrigation service delivery
Code

Description

Total annual volume of irrigation water inflow

Units

m3

Total command area serviced by the system

ha

Total annual irrigated crop area

ha

Total annual volume of irrigation water delivery

m3

Total annual volume of total water supply

m3

Total annual volume of crop water demand

m3

Total annual volume of crop irrigation demand

m3

Total annual rainfall

m3

Total annual effective rainfall

m3

Total annual deep percolation losses (rice crops only)

m3

Canal capacity to deliver water at system head
Peak irrigation water consumptive demand
System water entitlement
Security of supply (Probability of exceedence)
10-year minimumwater availability pattern

m3/s
m3/s
m3/s or
m3
%

Data
entry

Indicator(s) used for

Main system water Relative
delivery efficiency irrigation supply
Annual irrigation
water delivery per
unit command area
Annual irrigation
water delivery per
unit irrigated area
Main system water
delivery efficiency
Relative water
supply
Relative water
supply
Relative irrigation
supply
Relative water
supply
Relative irrigation
supply
Relative water
supply
Water delivery
capacity
Water delivery
capacity
Water entitlement
Security of supply
(%)
Security of supply

Relative water
supply

Relative
irrigation supply

Relative
irrigation supply

IPTRID-BM-DataSheets.xls

Data

Silty clay loam

Water source

Water source and availability

Farming system

Socio-economic
(National) Gross Domestic product (GDP)

Agency functions

Type of management

River reservoir

Cash cropping

Run-of-river

Subsistence
cropping

Groundwater

Mixed cash and
subsistence
cropping

Conjunctive use
surface and
g’water

Government owned Private ownership

Loam

Humid tropics

Land ownership

Clay loam

Humid

Charge on volume Charge per
of water delivered irrigation by area

Clay

Semi-arid

Charge on crop
Tax on irrigated area type and area

Arid

Possible options

Type of revenue collection

entry

Government agency Private company
Irrigation and
Water resources
drainage service
management

mm/day

mm

mm

Units

Joint Government/
local organisation/ Water Users
private
Association
Reservoir
management
Flood control

Year first operational

Institutional

Predominant soil type(s)

Average annual rainfall
Average annual reference crop potential
evapotranspiration, ETo
Peakdaily reference crop potential
evapotranspiration, ETo

Climate

Climate and soils

Longitude

Latitude

Scheme name

Continent

Country

Location

Code Descriptor

Basic descriptors of irrigation and drainage scheme

mab 26.10.2000
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Total number of water users supplied

%

Average annual cropping intensity

3.

2.

1.

Main crops and percentages;

Cropping

3.

2.

1.

Type of water distribution
Frequency of irrigation scheduling at main
canal level
Predominant on-farm irrigation practices and
percentage:

Water allocation and distribution

Number of groundwater measurement sites

Area serviced by sub-service drainage

Length of surface drain

Type of surface drain

Area serviced by surface drains

Drainage
ha

No.

km

Crop

% total area

Surface - furrow

Daily

On-demand

Constructed

Primary canal level

Discharge measurement facilities

km

- Piped channel

None

km

- Unlined channel

Gravity diversion

Type of water control equipment

km

- Lined channel

Water delivery infrastructure:

Method of water abstraction

Infrastructure - Irrigation

ha

Average annual irrigated area

Average farm size

ha
No.

Commanded area
ha

Months/year

Size

Abundant

Duration of irrigation season

mths

Water availability

Surface - Basin

Weekly

Arranged-demand

Natural

Structures at
intake only
Secondary canal
level

Lift pump

Sufficient

Twice monthy
Surface - Border
strip

Supply orientated

Tertiary level

Structures at
pimary and
secondary level

Groundwater

Scarce

Thrice monthly
Surface - Furrowin-basin

Field level

Structures at
primary,
secondary and
tertiary

Very scarce
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Code

MU
MU

MU

MU

No.

MU

Total MOM cost

Maintenance cost

Total cost of personnel engaged in I&D service

Total number of personnel engaged in I&D
service

Gross revenue invoiced

Units

Gross revenue collected

Name of monetary units (MUs)
Number of MUs to 1 US$

Description

Financial

mab 26.10.2000

IPTRID-BM-DataSheets.xls

Data
entry

Total cost per
water delivery
personnel
Total cost per Staffing
water delivery numbers per
personnel
unit area
Revenue
collection
performance

Maintenance Revenue
Cost recovery expenditure to collection
ratio
revenue ratio performance
Cost recovery
ratio
Maintenance
expenditure to
revenue ratio

Indicator(s) used for

Average
revenue per
unit discharge
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Code

Indicator(s) used for:

1
2
3
4
5
6

1
2
3
4
5
6

1.
2.
3.
4.
5.
6.

Subtotal:
Totals

Subtotal:

Subtotal:

Total gross agricultural production
and value (by crop):

Description

Productive efficiency

mab 26.10.2000

IPTRID-BM-DataSheets.xls

ha
ha
ha
ha
ha
ha

ha
ha
ha
ha
ha
ha

ha
ha
ha
ha
ha
ha

Units

Season III

Season II

Season I

Area

0
0

0

0

Data
entry

Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes

Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes

Tonnes
Tonnes
Tonnes
Tonnes
Tonnes
Tonnes

Gross
agricultural
production
Total value of
agricultural
production

0
0

0

0

Data
entry

Production

Units

Data
entry

MU/Tonne
MU/Tonne
MU/Tonne
MU/Tonne
MU/Tonne
MU/Tonne

MU/Tonne
MU/Tonne
MU/Tonne
MU/Tonne
MU/Tonne
MU/Tonne

MU/Tonne
MU/Tonne
MU/Tonne
MU/Tonne
MU/Tonne
MU/Tonne

Output per unit
command area
Output per unit
cropped area

Total value of
agricultural
production

Market price

Units

MU
MU
MU
MU
MU
MU

MU
MU
MU
MU
MU
MU

MU
MU
MU
MU
MU
MU

Units

Val

Guidelines for benchmarking performance in the irrigation and drainage sector
43

44

Appendix A2 - Protocols for data collection and processing

IPTRID-BM-DataSheets.xls
mab 26.10.2000
Environmental performance
Code

Description

Water quality:
Salinity of irrigation water
Salinity of drainage water
Biological quality of irrigation water
Biological quality of drainage water
Chemical quality of irrigation water
Chemical quality of drainage water
Waterlogging & salinisation
Average depth to water table
Change in water table depth over time
Salt balance

Units

mmhos/cm
mmhos/cm
BOD
BOD
COD
COD

m
m
metric tonnes

Data
entry

